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(57) Sang ché dé cap dén thiét bj khong day, phuong phap van hanh thiét bi khong
day, ntit mang va phuong phép van hanh nit mang. Cac hé thong va cac phuong
phap dé kich hoat hodc khir kich hoat tai nguyén tin hiéu tham chiéu tham do ban
6n dinh (Semi-Persistent Sounding Reference Signal, SP SRS) duoc boc 16. Theo
mot s phuwong 4n, phuong phap van hanh thiét bj khong day trong mang truyén
thong dang 6 bao gdm budc nhan, tir nit mang, phan tir diéu khién (Control
Element, CE) diéu khién truy cip méi truong (Medium Access Control, MAC)
(MAC CE). MAC CE bao goém chi bao vé tap hop tai nguyén SP SRS can dugc
kich hoat hodc dugc khtr kich hoat va thong tin chi bao mbi lién hé khong gian
d6i véi tap hop tai nguyén SP SRS can duoc kich hoat hodc duge khir kich hoat.
Theo cach nay, MAC CE dé kich hoat hodc khir kich hoat tap hop tai nguyén SP
SRS duoc cung cap theo cach dua ra thong tin mdi lién hé khong gian theo cach

hiéu qua va linh hoat.
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Linh vuc ky thuat dwoc dé cap

Sang ché dé cap dén hé thdng truyén thong khong day va, cu thé hon, dén céac
tin hiéu tham chiéu tham do (Sounding Reference Signal, SRS) trong hé thdng truyén
thong khong day.

Tinh trang k§ thuét ciia sang ché

biéu duoc mong doi la cac phén 16m ctia cdc mang radié mai (New Radio, NR)
tuong lai s& dugc trién khai ddi véi song cong chia thoi gian (Time Division Duplexing,
TDD). Mét loi ich v6i TDD, so véi song cong chia tin sé (Frequency Division
Duplexing, FDD), 1a TDD cho phép tao chum séng dua trén sy trao dbi 14n nhau, ma ¢6
thé duoc ap dung ca tai diém truyén-nhan (Transmit-Receive Point, TRP) (tirc 1a, dbi
v6i duong xudng) va thiét bi ngudi dung (User Equipment, UE) (i 13, ddi véi duong
1én). B6i v6i truyén dudong xudng dua trén su trao d6i 14n nhau, diéu duge mong doi 1a
UE s& truyén cac tin hiéu tham chiéu tham do (SRSs), ma TRP s& sir dung dé wéc lugng
kénh gitta TRP va UE. Sau d9, viéc udc lugng kénh s€ dugc str dung tai TRP dé tim céc
trong sd tién ma hoa toi vu dbi véi hoat dong truyén duong xudng dang dén, vi du bang
cach str dung k¥ thuat tao chum song Eigen (Eigen-beamforming). Theo cach tuong tu,
diéu duoc mong doi 1a tin hiéu tham chiéu thong tin trang thai kénh (Channel State
Information Reference Signal, CSI-RS) s€ duogc sir dung 1am tin hiéu tham do dung cho
cac hoat dong truyén dudng 1én dua trén sy trao ddi 13n nhau. Piéu da duoc théa thusn
trong NR 1a TRP ¢6 thé chi bao su gia dinh mbi lién hé khong gian cho tin hiéu tham
chiéu dudong xudng dugc truyén sém hon (vi du, CSI-RS va khéi tin hiéu déng bd hoa
(Synchronization Signal Block, SSB)), ciing nhu tir SRS ma UE c¢6 thé sir dung khi xac

dinh viéc tién ma héa dudng Ién cua tai nguyén SRS.
Truyén duong 1én dwa trén sach ma

Céc k§ thuat nhiéu ang ten c6 thé 1am ting dang ké cac tdc do dit lidu va do tin
cdy cta hé théng truyén thong khong day. Cu thé, hiéu ning dugc cai thién néu ca bod
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truyén va bd nhan c6 nhiéu ang ten, ma dan dén kénh truyén théng nhiéu dau vao nhidu
dau ra (Multiple Input Multiple Output, MIMO). Hé théng nay va/hodc cac k§ thuat lién
quan duoc goi chung 1a MIMO.

Tiéu chudn NR hién dang duoc chi tiét héa. Thanh phan 16i trong NR 1a phan hd
tro cho c4c su trién khai ang ten MIMO va cac k§ thuét lién quan dén MIMO. Diéu duoc
mong doi 1a NR s& hd trg MIMO dudng 1én v6i it nhit don kénh khong gian bdn 16p st
dung it nhét bon céng ang ten voi viéc tién ma hoa phu thudc kénh. Ché d6 ddn kénh
khong gian duge hudng vao cac toc do dit liéu cao trong céc diéu kién kénh c6 lgi. Nhu
minh hoa vé hoat dong don kénh khong gian dwgc dwa ra trén Fig.1 ma trong d6 don
kénh chia tdn sb truc giao tién td vong (Cyclic Prefix Orthogonal Frequency Division

Multiplexing, CP-OFDM) dugc st dung trén duong lén.

Nhu ¢6 thé thiy duoc, théng tin mang vecto ky hidu s dugc nhan v6i ma tran tién
ma héa Nt x » W, ma chiu trach nhiém phan phéi nang luong truyén trong khong gian
con cuiia khong gian vecto Nt chiéu (twong Gng v6i Nt cdng ang ten). Ma tran tién ma
héa thuong dugce chon tir sach ma cua cac ma tran tién ma hoéa kha thi, va thuong dugc
chi bdo nho bd chi bao ma tran tién ma hoa truyén (Transmit Precoder Matrix Indicator,
TPMI), ma quy dinh ma tran tién ma héa duy nhét trong sach ma ddi véi s6 lugng ludng
ky hiéu di cho. » ky hiéu trong s, mdi ky hiéu tuwong tng v6i mot 16p, va r duoc goi 1a
hang truyén. Theo cach nay, don kénh khong gian thu duge do nhiéu ky hiéu c6 thé duoc
truyén ddng thoi qua cung phan t tai nguyén thoi gian/tdn s6 (Time/Frequency
Resource Element, TFRE). S6 lugng ky hiéu » thuong dugc 1am thich tng dé phi hop
céc tinh chat kénh hién hanh.

vecto y, Nz x 1 nhan duge d6i véi TFRE nhét dinh trén séng mang con 7 (hoic
theo cach khac s& TFRE dit liéu ) vi vay duoc tao md hinh boi:

v, = H,Ws, + e, Phuong trinh 1
trong do e, 1a vecto nhiéu 4m/nhidu thu duge dudi dang cac su thuc hién quy trinh ngiu
nhién. Bo tién ma héa W ¢6 thé 1a bo tién ma hoa dai rong, ma khong ddi theo tan sd,
hodc ¢6 tinh chon tan sé. Tuy nhién, chi chi bao tién ma hoa dai rong duge hd tro trong

dudng 1én d6i v6i ban phat hanh NR 15.
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Ma tran tién ma hoa W thuong dugce chon béi tram géc NR, ma dugc goi 1a tram
gbc thé hé tiép theo hodc tram gbc NR (gNB), dé phu hop véi cac dic tinh ciia ma tran
kénh MIMO Nz x Nt H,,, dan dén tién ma hoa phu thudc kénh. Day ciing duoc goi chung
1a tién ma hoa vong kin va vé co ban cb ging tap trung ning lugng truyén vao khong
gian con ma c6 vu thé v& viéc chuyén nhiéu niang luong duge truyén dén gNB. Ngoai
ra, ma trn tién ma héa cling c6 thé duoc chon dé cb géng truc giao hoa kénh, c6 nghia

1a sau khi c4n bang tuyén tinh chinh xdc & gNB, nhiéu lién 16p dugc gidm bét.

Mot phuwong phap vi du déi voi gNB dé chon ma tran tién ma hoa W c6 thé 1a dé

chon W,, ma t6i da héa chuan Frobenius ctia kénh twong duong duge gia thuyét:
m}gx”ﬁan ||i Phuong trinh 2

trong do:
e [, 1a udc luong kénh, c6 thé thu duge tir SRS;
e W, la ma tran tién ma hoa duoc gia thuyét véi chi sb k; va
e H_ W, 1a kénh twong dwong dugc gia thuyét.

Trong tién ma héa vong kin dbi voi dudmg 1én NR, TRP truyén, dwa trén cac phép
do kénh trong lién két nguoc (dudong 1én), TPMI dén UE ma UE s& st dung trén céc ing
ten dudng 18n ctia n6. gNB tao cdu hinh UE dé truyén SRS theo s6 lwong dng ten UE n6
mubn UE st dung dé truyén dudng 1én dé cho phép cac phép do kénh. Bo tién ma hoa
don 1¢ ma duoc gia dinh bao trum dai thong 16n (tién ma hoéa dai rong) cod thé dugc bao
hiéu. Piéu nay ciing ¢6 thé c6 lgi khi so khép cac sur bién thién tin s6 ciia kénh va thay
vao do phan hdi bao cdo tién ma hoa lua chon tan sd, vi du mot s6 b0 tién ma héa va/hodc

mot s6 TPMIL, mdt bao cdo cho mdt dai con.

Thong tin khong phai 1a TPMI thuong duoc st dung dé x4c dinh trang thai truyén
MIMO duong 1én, nhu cac bo chi bao tai nguyén SRS (SRS Resource Indicators, SRI)
cling nhu bo chi bao hang truyén (Transmission Rank Indicator, TRI). C4c thong sd nay,
cling nhu trang thai diéu bién va ma hoa (Modulation and Coding State, MCS), va cac
tai nguyén duong 1én trong do kénh chia sé duong lén vat ly (Physical Uplink Shared
Channel, PUSCH) s€ duoc truyén, cting dugc xac dinh baoi cac phép do kénh thu duge
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tir cac hoat dong truyén SRS tir UE. Hang truyén, va vi vy s lugng 16p dugc don kénh
khong gian, dugc phan 4nh trong sb lugng cot cua bd tién ma héa W. Dbi véi viée thuc

hién hiéu qua, diéu quan trong 14 hang truyén phi hop véi cic tinh chét kénh duoc chon.
Thiét Idp hoat dong truyén SRS

Céch ma hoat dong truyén SRS s& dugc hoan thanh, vi du tai nguyén SRS nao s& sir
dung, s6 luong cong cho mot tai nguyén SRS, v.v., can duoc bao hiéu cho UE tir TRP.
Mbt cach dé giai quyét diéu nay theo cach lugng thong tin thira thap 1a phai xdc dinh
true bd “céc thiét 1ap truyén SRS™ st dung bo hiéu 16p cao hon (vi dy, diéu khién tai
nguyén radi6 (Radio Resource Control, RRC)) va sau d6 chi bao trong thong tin didu
khién dudng xudng (Downlink Control Information, DCI) “thiét 1ap truyén SRS” nao
ma UE nén 4p dung. “Thiét 1ap truyén SRS” ¢6 thé, vi du, chira thong tin lién quan dén
cac tai nguyén SRS va céac cdng SRS nao ma UE nén st dung trong hoat dong truyén

SRS dang dén.

Chinh x4c la cach ma céac hoat dong truyén SRS dugc tao cdu hinh va dugce kich khai

d6i v6i NR van dang trong qud trinh thao luén.
Ban chit ky thuat ciia sang ché

Céac hé thdéng va cac phwong phép kich hoat hodc khir kich hoat tap hop tai
nguyén tin hiéu tham chiéu thim do ban én dinh duge boc 16. Theo mot s phuong an,
phuong phap van hanh thiét bi khong day trong mang truyén théng dang 6 bao gdm
budc nhén, tir nit mang, phén ttr diéu khién (Control Element, CE) diéu khién truy cap
mdi truong (Medium Access Control, MAC) (MAC CE). MAC CE bao g6m chi bao vé
tap hop tai nguyén tin hiéu tham chiéu tham do ban én dinh cin dugc kich hoat hodc
dugc khir kich hoat va thong tin chi bdo mdi lién hé khong gian d6i véi tap hop tai
nguyén tin hiéu tham chiéu thim do ban én dinh can dwoc kich hoat hodc dugce khir kich
hoat. Theo cach nay, MAC CE dé kich hoat hodc khir kich hoat tp hgp tai nguyén tin
hiéu tham chiéu tham do ban én dinh duoc cung cép theo cach dua ra thong tin mdi lién

hé khong gian theo cach hi¢u qua va linh hoat.

Theo mot s6 phuong an, thong tin chi bdo mdi lién hé khong gian bao gdm chi

b4o vé loai tin hiéu tham chiéu ma moi lién hé khoéng gian dugc cung cap va bd nhén
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dang cua tap hop tai nguyén tin hiéu tham chiéu doi v6i loai tin hiéu tham chiéu ma moi

lién hé khong gian dugc cung cp.

Theo mot sé phuong 4n, chi bdo vé loai tin hiéu tham chiéu chi bao rang loai tin
hidu tham chiéu 14 tin hiéu tham chiéu thong tin trang thai kénh (CSI-RS), khoi tin hiéu
ddng bd héa (SSB), hoic tin hiéu tham chiéu thim do (SRS).

Theo mdt s phuong an khac, chi bdo vé loai tin hiéu tham chiéu bao gdm hai bit
dé chi béo loai tin hiéu tham chiéu, trong d6 trang thai thir nhat cua hai bit nay chi bao
ring loai tin hidu tham chiéu 1a loai tin hiéu tham chiéu thir nhat, trang thai thtr hai cta
hai bit nay chi bao ring loai tin hiéu tham chiéu 1a loai tin hiéu tham chiéu thir hai, va
frang thai thir ba ctia hai bit ndy chi bdo ring loai tin hiéu tham chiéu 1a loai tin hi¢u
tham chiéu tht ba. Theo mot s6 phuong an, loai tin hiéu tham chiéu thir nhit 1a CSI-RS,

loai tin hiéu tham chiéu thi hai la SSB, va loai tin hiéu tham chiéu thir ba 1a SRS.

Theo mét s6 phuong 4n, MAC CE bao gbm octet thir nh4t bao gém chi béo vé
tap hop tai nguyén tin hiéu tham chiéu tham do ban én dinh can duoc kich hoat hodc
duoc khir kich hoat va dctet thir hai bao gém chi bao vé loai tin hiéu tham chiéu ma méi
lién hé khong gian dugc cung cAp va bo nhan dang cla tap hop tai nguyén tin hi¢u tham

chiéu dbi voi loai tin hiéu tham chicu ma moi lién hé khong gian dugc cung cép.

Theo mdt sb phwong an, néu bit thi nhét trong dctet thir hai dugc thiét 1ap & trang
thai thir nhat, thi bit thit nhét ding lam chi béo vé loai tin hiéu tham chiéu ma mdi lién
hé khong gian dugc cung cAp va loai tin hiéu tham chiéu ma méi lién hé khong gian
dugc cung cép ]a CSI-RS va céc bit con lai trong dctet thi hai dung 1am bd nhén dang
cua tap hop tai nguyén tin hiéu tham chiéu dbi véi CSI-RS. Néu bit thtr nhat trong dctet
thit hai dugc thiét 1ap & trang thai thu hai va bit tha hai trong dctet thir hai dugc thiét lap
& trang thai thir nht, bit thir nhét va bit thir hai ding 1am chi bao v& loai tin hiéu tham
chiéu ma méi lién hé khong gian dugc cung cAp va loai tin hiéu tham chiéu ma méi lién
hé khong gian dugc cung c4p 1a SSB va cac bit con lai trong dctet thir hai dung 1am bd
nhan dang cua tip hop tai nguyén tin hi¢u tham chiéu déi véi SSB. Néu bit thir nhat
trong Octet thir hai dugc thiét 14p & trang thai thir hai va bit thir hai trong Octet thir hai
duoc thiét 1ap & trang thai thts hai, thi bit thir nht va bit thir hai diing 1am chi béo vé loai
tin hiéu tham chiéu ma méi lién hé khong gian duge cung cép va loai tin hi¢u tham chiéu
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ma mdi lién hé khong gian dwoc cung cip 1a SRS va tAt c trir mot trong sb cac bit con
lai trong dctet thir hai dung 1am b nhén dang cta tap hop tai nguyén tin hi€u tham chiéu
dbi véi SRS.

Theo mét sé phuong an khéc, bit thir nhét trong octet thir hai dugc thiét lap &
trang théi tht nhét sao cho bit thir nhét ding 1am chi béo vé loai tin hiéu tham chiéu ma
méi lién hé khong gian dugc cung cAp va loai tin hidu tham chiéu ma méi lién hé khong
gian dugc cung cAp 1a CSI-RS va cac bit con lai trong dctet thir hai dung 1am bd nhén

dang ctia tap hop tai nguyén tin hidu tham chiéu déi véi CSI-RS.

Theo mot sd phuong 4n khac, bit thi nhét trong dctet thit hai duge thiét 1ap &
trang thdi thtt hai, bit tht hai trong dctet thir hai duoc thiét 1ap & trang thai th nhat sao
cho bit thtt nhét va bit thtt hai dung lam chi béo v& loai tin hiéu tham chiéu ma méi lién
hé khong gian dugc cung cip va loai tin hiéu tham chiéu ma méi lién hé khong gian
dugc cung cap 1a SSB, va céc bit con lai trong dctet thir hai ding 1am b nhan dang cua

tap hop tai nguyén tin hidu tham chiéu ddi véi SSB.

Theo mdt sé phuong an khéc, bit thir nhit trong dctet thit hai dugc thiét 1ap &
trang thai thtr hai, bit thtr hai trong octet thir hai dugc thiét 1ap & trang thai thit hai sao
cho bit thtr nhét va bit thtt hai dung lam chi béo vé loai tin hiéu tham chiéu ma méi lién
hé khong gian dugc cung cdp va loai tin hi¢u tham chiéu ma méi lién hé khong gian
dugc cung cép 1a SRS, va tAt ca trir mot trong s cac bit con lai trong dctet thit hai dung

]am bd nhan dang cta tap hop tai nguyén tin hiéu tham chiéu dbi v6i SRS.

Theo mét sb phwong 4n, cac bit con lai trong dctet bao gbm tap hop thi nhit cua
cac trudng néu bit thir nhét ciia octet cia MAC CE duge thiét 14p & trang thai thir nhat,
cac bit con lai trong dctet nay bao g0m tap hop thir hai cla cac truong néu bit thir nhét
ctia dctet nay duoc thiét 1ap & trang thai thir hai va bit tha hai cta 6ctet nay duoc thiét
1ap & trang thai thir nht, va c4c bit con lai trong dctet bao gbm tap hop thit ba ctia céc
truong néu bit th nhat ciia dctet dugce thiét 1ap & trang thai thtr hai va bit thir hai cia
dctet duoc thiét 1ap & trang thai thir hai. Hon nita, theo mot s6 phuong én, tap hop thu
nhét cia céc truong bao gdbm trudng bao gdm cac bit cung cap bo nhan dang ctia tip hop
tai nguyén CSI-RS ma mbi lién hé khong gian duoc chi bao. Theo mot s& phuong 4n,
tap hop thir hai cta cac truong bao gdm truong bao gdm c4c bit cung cép bo nhan dang
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cta tap hop tai nguyén SSB ma mbi lién hé khong gian dugce chi bao. Theo mdt sb
phuong an, tip hop thir ba clia cdc truong bao gdm trudng bao gdm cac bit cung cp bd

nhén dang cuda tap hop tai nguyén SRS ma méi lién hé khong gian dugce chi bao.

Theo mét sé phuong 4an, chi bdo 1a chi béo dé kich hoat tap hop tai nguyén tin
hiéu tham chiéu tham do ban én dinh, va phuong phéap nay con bao gom budc truyén tin
hiéu tham chiéu tham do trén tap hop tai nguyén tin hiéu tham chiéu tham do ban 6n

dinh duoc kich hoat.

Céc phuong 4n vé thiét bi khong day ciing duge boc 10. Theo mot s6 phuong 4n,
thiét bi khong day dé kich hoat tap hop tai nguyén tin hiéu tham chiéu thdm do ban 6n
dinh dbi véi thiét bi khong diy trong mang truyén thong dang 6 duoc lam thich tmg dé
nhén, tir nat mang, MAC CE bao gdm chi bao vé tip hop tai nguyén tin hiéu tham chiéu
tham do ban dn dinh can duoc kich hoat hodc duoc khir kich hoat va thong tin chi bao
méi lién hé khong gian ddi véi tap hop tai nguyén tin hi¢u tham chiéu tham do ban 6n
dinh can duoc kich hoat hodc dugc khtt kich hoat.

Theo mét s6 phuong an, thiét bi khong day dé kich hoat tip hop tai nguyén tin
hiéu tham chiéu tham do ban dn dinh déi véi thiét bi khong day trong mang truyén thong
dang 6 bao gdbm giao dién bao gém mach trung gian radié va mach xt Iy dugc lién két
véi giao dién. Mach xit ly dugce tao cAu hinh dé 1am cho thiét bi khong ddy dé nhén, tir
nat mang qua giao dién, MAC CE bao gdm chi bao vé tap hop tai nguyén tin hi¢u tham
chiéu tham do béan dn dinh cin duoc kich hoat hodc dugc khir kich hoat va thong tin chi
bao méi lién hé khong gian dbi véi tap hop tai nguyén tin hiéu tham chiéu thim do ban
dn dinh cén dugc kich hoat hodc duogc khir kich hoat.

Céc phuong an vé phuong phap van hanh nat mang ciing dugc boc 16. Theo mot
s6 phuong 4n, phwong phap van hanh niit mang dé kich hoat tap hop tai nguyén tin hiéu
tham chiéu tham do ban 6n dinh d6i véi thiét bi khéng day trong mang truyén thong
dang 6 bao gdm budc truyén, dén thiét bi khong day, MAC CE bao gbm chi bao vé tap
hop tai nguyén tin hi€u tham chiéu tham do ban dn dinh can duogc kich hoat hodc dugc
khtr kich hoat va thong tin chi bao méi lién hé khong gian ddi véi tap hop tai nguyén tin
hiéu tham chiéu tham do ban 6n dinh can dugc kich hoat hodc dwgc khir kich hoat.

Theo mét s6 phuong 4n, thong tin chi bdo mdi lién hé khong gian bao gdm chi
-
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bao vé loai tin hiéu tham chiéu ma moi lién hé khong gian dugc cung cap va bd nhan
dang cua tip hop tai nguyén tin hiéu tham chiéu doi véi loai tin hiéu tham chiéu ma moi

lién hé khong gian dwoc cung cap.

Theo mot s6 phuong an, chi bao vé loai tin hiéu tham chi€u chi b4o rang loai tin

hiéu tham chiéu 1a CSI-RS, SSB, hoic SRS.

Theo mét sb phuong an, chi bao vé loai tin hiéu tham chiéu bao gém hai bit dé
chi béo loai tin hiéu tham chiéu, trong d6 trang thai thir nhit ctia hai bit nay chi béo rang
loai tin hiéu tham chiéu 1a loai tin hiéu tham chiéu thir nhat, trang thai th hai ctia hai
bit nay chi bdo réng loai tin hiéu tham chiéu 1a loai tin hiéu tham chiéu tht hai, va trang
thai thtr ba ciia hai bit nay chi bao rang loai tin hiéu tham chiéu 1a loai tin hiéu tham
chiéu thtt ba. Theo mot s phwong 4n, loai tin hiéu tham chiéu thir nhat 1a CSI-RS, loai

tin hiéu tham chiéu tht hai 12 SSB, va loai tin hiéu tham chiéu thir ba 1a SRS.

Theo mét s6 phuong an, MAC CE bao gdm octet thir nhit bao gdm chi bao vé
tap hop tai nguyén tin hiéu tham chiéu thim do ban 6n dinh can dugc kich hoat hogc
duoc khir kich hoat va dctet thir hai bao gdm chi bao vé loai tin hidu tham chiéu ma méi
lién hé khéng gian dugc cung cap va bo nhan dang ctia tip hop tai nguyén tin hiéu tham

chiéu doi voi loai tin hiéu tham chi€éu ma moi li€n h¢ khong gian dugc cung cap.

Theo mot sd phuong an, néu bit thir nhét trong dctet thir hai dugce thiét 1ap & trang
thai thtr nhat, thi bit tha nhat dung 1am chi bao vé loai tin hiéu tham chiéu ma méi lién
hé khong gian dugc cung cip va loai tin hiéu tham chiéu ma méi lién hé khong gian
dugc cung cip 1a CSI-RS va cic bit con lai trong octet thir hai dung lam b nhan dang
cia tAp hop tai nguyén tin hiéu tham chiéu d6i véi CSI-RS. Néu bit thir nhat trong dctet
tht hai dugc thiét 14p ¢ trang thai thir hai va bit thir hai trong dctet thir hai dugc thiét 1ap
& trang thai tht nhét, bit thir nhét va bit thi hai ding lam chi bao vé loai tin hi¢u tham
chiéu ma méi lién hé khong gian dugc cung cip va loai tin hiu tham chiéu ma méi lién
hé khong gian dugc cung cip 1a SSB va cac bit con lai trong dctet thi hai ding 1am bd
nhin dang cua tap hop tai nguyén tin hiéu tham chiéu dbi v6i SSB. Néu bit thir nhat
trong 6ctet thir hai duge thiét 1ap & trang thai thir hai va bit tha hai trong dctet thir hai
dugc thiét 14p & trang thai thir hai, thi bit thi nhit va bit thir hai ding 1am chi bao vé loai
tin hiéu tham chiéu ma mbi lién hé khong gian dugc cung cép va loai tin hiéu tham chiéu
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ma mdi lién hé khong gian dugc cung cip 1a SRS va tAt ca trir mot trong s6 cac bit con
lai trong Octet thir hai ding 1am b nhén dang ciia tap hop tai nguyén tin hiéu tham chiéu
dbi v6i SRS.

Theo mot s phwong én, bit thir nhét trong octet thir hai dugc thiét lap o trang
thai thtr nhat sao cho bit thi nhét dung lam chi bao vé loai tin hiéu tham chiéu ma méi
lién hé khong gian dugc cung cép va loai tin hi¢u tham chiéu ma méi lién hé khong gian
duoc cung cip 1a CSI-RS va c4c bit con lai trong dctet thir hai dung lam bo nhén dang

cua tp hop tai nguyén tin hiéu tham chiéu déi voi CSI-RS.

Theo mot sb phuong an, bit thr nhét trong Octet thir hai dugc thiét lap & trang
thai thir hai, bit thtt hai trong dctet thir hai dugc thiét 1ap & trang thai thir nhat sao cho
bit thir nhat v bit thtt hai dung 1am chi béo v& loai tin hiéu tham chiéu ma méi lién hé
khong gian dugc cung cép va loai tin hi¢u tham chiéu ma méi lién hé khong gian duoc
cung cap 1a SSB, va c4c bit con lai trong Octet thit hai dung lam b0 nhén dang cua tap

hop tai nguyén tin hiéu tham chiéu ddi véi SSB.

Theo mdt sd phwong 4n, bit thi nhét trong octet thir hai dugc thiét 14p & trang
thai thar hai, bit thir hai trong dctet thir hai duoc thiét 1ap & trang thdi tht hai sao cho bit
thir nhét va bit thr hai ding 1am chi bao vé loai tin hi¢u tham chiéu ma mbi lién hé
khong gian dugc cung cAp va loai tin hiéu tham chiéu ma mdi lién hé khong gian duoc
cung cap la SRS, va tAt ca trir mot trong s cac bit con lai trong dctet thir hai ding 1am

bo nhan dang cuia tap hop tai nguyén tin hiéu tham chiéu dbi voi SRS.

Theo mot s6 phuwong an, c4c bit con lai trong dctet bao gdm tap hop thir nhét clia
céc truong néu bit thir nhit cia octet cia MAC CE dugc thiét 14p & trang thai thir nhat,
cac bit con lai trong Octet nay bao gbm tap hop thir hai cia cac truong néu bit thir nhét
ctia Octet ndy duoc thiét 1ap & trang thai thr hai va bit thir hai ctia 6ctet nay dugc thiét
1ap ¢ trang thai thir nhét, va cac bit con lai trong dctet bao gbdm tap hop thit ba cla céc
trudng néu bit thir nhit cua dctet dugce thiét 1ap ¢ trang thai thir hai va bit thi hai cua
octet dugce thiét 1ap & trang thai tht hai. Hon nira, theo mot s6 phuong 4n, tip hop thir
nhét cuia céc trudng bao gdbm truong bao gbm céc bit cung cép bd nhan dang cla tap hop
tai nguyén CSI-RS ma méi lién hé khong gian dugc chi bdo. Theo mot s6 phuong an,
tap hgp thir hai cua cac trudong bao gbm trudng bao gbm céc bit cung cép bo nhan dang
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cua tap hop tai nguyén SSB ma mdi lién hé khong gian duge chi bao. Theo mot sd
phuong 4n, tp hop thir ba ctia c4c trudong bao gbm trurong bao gdm céc bit cung cip bd

nhan dang cua tap hop tai nguyén SRS ma mbi lién hé khong gian dugc chi bao.

Cac phuong an vé ntit mang ciing duoc boc 19. Theo mot s6 phuong 4n, nit mang
dé kich hoat tap hop tai nguyén tin hiéu tham chiéu tham do ban én dinh d6i v6i thiét bi
khong day trong mang truyén thong dang 6 dugc lam thich ng dé truyén, dén thiét bi
khong day, MAC CE bao gdm chi bao vé tap hop tai nguyén tin hi¢u tham chiéu tham
dod ban 6n dinh cin dugc kich hoat hodc duge khir kich hoat va thong tin chi bao mbi
lién hé khong gian déi véi tap hop tai nguyén tin hiéu tham chiéu thdm do ban on dinh

cAn duoc kich hoat hodc duge khit kich hoat.

Theo mot sé phuong 4n, nit mang dé kich hoat tap hop tai nguyén tin hiéu tham
chiéu tham do ban én dinh d6i véi thiét bi khong day trong mang truyén thong dang 6
bao gdm giao dién va mach xi ly duoc lién két voi giao dién. Mach xir ly duoc tao chu
hinh d& 1am cho nit mang truyén, dén thiét bi khong day, MAC CE bao gom chi bo vé
tap hop tai nguyén tin hiéu tham chiéu tham do ban én dinh can dugc kich hoat hodc
dugc khir kich hoat va thong tin chi bdo mdi lién h¢ khong gian doi véi tap hop tai
nguyén tin hiéu tham chiéu tham do ban 6n dinh can dugc kich hoat hodc duge khir kich

hoat.
M6 ta vin tit cac hinh vé

Céc hinh v& kém theo duoc két hop va tao thanh mot phan ctia bin mo ta nay
minh hoa mét s6 khia canh clia sdng ché, va cung v6i phan mo ta phuc vu cho viée giai
thich cac nguyén ly cua sang ché.

Fig.1 1a hinh v& minh hoa hoat dong dén kénh khong gian;

Fig.2 1a hinh v& minh hoa ctia tin hiéu tham chiéu thong tin trang thai kénh (CSI-
RS) duogc tao chum soéng;

Fig.3 minh hoa phn tir diéu khién (CE) diéu khién truy cdp moi truong (MAC)
theo phuong an thr nhét coa sang ché (MAC CE);

Fig.4 minh hoa MAC CE theo phwong 4n thr hai cua sang ché;

Fig.5 minh hoa m¢t vi du vé mang khong day trong d6 cac phuong 4n cua sang
-10-



44750 11/88

ché ¢6 thé dugc thuc hién;

Fig.6 minh hoa mot vi du vé thiét bi ngudi dung (UE) trong d6 cac phuong 4n

cua sang ché co thé duogc thuc hién;

Fig.7 1a so d6 khoi gian luge minh hoa moéi truong do héa trong do cac chirc néng

duoc thuc hién boi mot s6 phuong an clia sang che co6 theé dugce do hoa;

Fig.8 minh hoa mdt vi du v& hé théng truyén théng trong d6 cdc phuong 4n cua

sang ché c6 thé duoc thuc hién;
Fig.9 minh hoa viéc thuc hién vi du cua UE, tram géc, va may tinh chu trén Fig.8;

Céc hinh v& tir Fig.10 dén Fig.13 1a c4c luu dd minh hoa cac phuong phap duoc
thue hién trong hé thong truyén thong nhu trén Fig.8 va Fig.9;

Fig.14 1a phuong phap van hanh niut mang va thiét bi khong diy theo mot sb

phuong 4n cla sang ché; va

Fig.15 minh hoa so dd khéi gian lugc cua thiét bi trong thiét bi khong day theo
mot s& phuong 4n clia sang ché.
MO ta chi tiét sang ché

Céc phuong 4n duoc néu dudi day thé hién thong tin dé cho phép ngudi c6 hiéu
biét trung binh trong linh vuc twong tng thuc hanh cac phuong dn va minh hoa phuong
4n tot nhit dé thuc hanh cac phuong an. Khi doc phan mb ta sau ddy dua vao cac hinh
vé kém theo, ngudi c6 hidu biét trung binh trong linh vuc trong ing s& hiéu céc y tudng
ctia sang ché va s& nhan ra c4c Gng dung cia cac y tudng nay khong duge néu cu thé &

day. Can hiéu ring cac y tudng nay va cac ing dung nam trong pham vi cta sang ché.

Nit radié: Nhu dugc st dung & day, “nit radid” la nut truy cap radid hoac thiét

bi khong day.

Nut truy cip radié: Nhu dugc sir dung ¢ ddy, “nut truy cap radi6” hodc “nit
mang radi6” 1a nut bét ky trong mang truy cap radié cua mang truyén thong dang 6 ma
hoat dong dé truyén va/hodc nhan cac tin hiéu theo cach khong day. Mot s6 vi du vé nit
truy cap radid bao gém, nhung khong phai 1a giéi han, tram géc (vi dy, tram géc thé hé

tiép theo hogc tram gbc radio méi (New Radio (NR) base station) (gNB) trong mang

-11-



44750 12/88

NR thé hé thi nam cta du 4n hop tac thé hé thi ba (Third Generation Partnership Project
(3GPP) Fifth Generation (5G)) hodc nut B cai tién hozc phat trién (enhanced or evolved
Node B - eNB) trong mang phat trién dai han (Long Term Evolution, LTE) 3GPP), tram
gbc cong suit cao hodc macro, tram gbc cong sut thp (vi du, tram gbc micrd, tram gbc

pico, eNB gia dinh, hodc twong tu), va nat chuyén tiép.

Nut mang 16i: Nhu dugc st dung & day, “nit mang 161 1a loai nat bat ky trong
mang 16i. Mot s6 vi du v& nut mang 161 bao g@)m, vi du, thuc thé quan ly di dong
(Mobility Management Entity, MME), cdng mang dit liéu géi (Packet Data Network
Gateway, P-GW), thiét bi chtc nang 10 dién kha nang dich vu (Service Capability

Exposure Function, SCEF), hodc tuong tu.

Thiét bi khéng ddy: Nhu duoc sir dung & ddy, “thiét bi khong day” 1a loai thiét
bi bt k¥ ma c6 quyén truy cap vao (tic 13, duge phuc vu bdi) mang truyén thong dang
6 bang cach truyén va/hodc nhan cac tin hidu theo cach khong day dén (cac) niit truy cép
radi6. Mot sb vi du vé thiét bi khong day bao gdm, nhung khong phai 1a gi¢i han, thiét
bi nguoi dung (User Equipment, UE) trong mang 3GPP va thiét bi truyén thong kiéu
may (Machine Type Communication, MTC).

Nuat mang: Nhu dugce st dung & day, “nit mang” 1a nat bét ky 12 mot phan cia

mang truy cap radié hodc mang 16i cia mang/h¢ théng truyén thong dang 6.

Luu y ring phdn mb ta duogc dua ra & day tap trung vao hé théng truyén théng
dang 6 3GPP va, nhu vay, thuat ngt 3GPP hoac thuat nglt twong tu nhu thuét ngir 3GPP
thuong dugc st dung. Tuy nhién, cac khai niém dugc néu & day khong bi gi6i han & hé

théng 3GPP.

Luu ¥ rang, trong phan mo ta ¢ day, c6 thé thuc hién viéc tham khao thuat ngir
“6”; tuy nhién, cu thé doi voi cac khai niém cia 5G NR, cac chum c6 thé dugc st dung
thay cho céac 6 va, nhu vay, diéu quan trong can luu y 1a cac khéi niém dugc mo ta & day

c6 thé 4p dung dugc twong duong cho ca cac 6 1an cac chum.

Nhu da néu trén, chinh xac 1a cach ma cac hoat dong truyén SRS dugc tao chu
hinh va dugc kich khoi déi voi NR van dang trong qua trinh thao luan. Phan & xuét van

ban cho dic ta k§ thudt (TS) cua du 4an dbi tic thé hé thir ba (Third Generation
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Partnership Project, 3GPP) 38.331 dinh nghia céac thong s6 lién quan dén SRS duogc dua

ra dudi day.

2.1.1.1 SRS-Config

SRS-Config IE dugc sir dung dé tao cAu hinh cac hoat dong truyén tin hiéu tham
chiéu tham do. Cu hinh nay dinh nghia danh sach cua céc tai nguyén SRS (SRS-
Resources) va danh sach cua cac tip hop tai nguyén SRS (SRS-ResourceSets).
M>i tap hop tai nguyén dinh nghia tdp hop cua céc tai nguyén SRS (SRS-
Resources). Mang kich khéi hoat dong truyén tip hop cla cac tai nguyén SRS
(SRS-Resources) nho sir dung aperiodicSRS-ResourceTrigger dugce tao cAu hinh
(ma dugc mang trong thong tin didu khién duong xudng 16p vat 1y, ‘L1 DCI).

Phan tik thong tin SRS-Config
-- ASN1START

-- cAu hinh SRS cho phép bd sung va loai bo cac tap hop cua cac tai nguyén SRS

SRS-Config ::= SEQUENCE {

srs-ResourceSetToReleaseList SEQUENCE
(SIZE(0..maxNrofSRS-ResourceSets) OF SRS-ResourceSetld OPTIONAL, -- Can ON

srs-ResourceSetToAddModList SEQUENCE
(SIZE(0..maxNrofSRS-ResourceSets) OF SRS-ResourceSet OPTIONAL --
Cén ON

srs-ResourceToReleaseList SEQUENCE
(SIZE(1..maxNrofSRS-Resources)) OF SRS-Resourceld OPTIONAL,

-- Can ON

srs-ResourceToAddModList SEQUENCE
(SIZE(1..maxNrofSRS-Resources)) OF SRS-Resource

OPTIONAL  --C&nON

-- CAu hinh caa SRS va PUCCH ddng thoi (xem 38.214, phén 6.2.1)

pucch-SRS-SimultaneousTransmission BOOLEAN
-13-
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-- Tép hop cua céc tai nguyén SRS

SRS-ResourceSet ::= SEQUENCE {
srs-ResourceSetld SRS-
ResourceSetld
srs-Resourceslds SEQUENCE

(SIZE(1..maxNrofSRS-ResourcesPerSet)) OF SRS-Resourceld

-- "Piém ma" DCI ma nh& d6 UE s& truyén SRS theo cau hinh tap hop tai nguyén SRS

nay.
-- (xem 38.214, phan X.X.X.X)
aperiodicSRS-ResourceTrigger TYPE FFS!
)
SRS-ResourceSetld ::= INTEGER  (0..maxNrofSRS-

ResourceSets-1)

SRS-Resource ::= SEQUENCE {
srs-Resourceld SRS-
Resourceld,
nrofSRS-Ports

ENUMERATED {1port, 2ports, 4ports},

-- Gia tri lugc (comb value) (2 hodc 4) va d6 1éch lugc (comb offset) (xem 38.214, phan
6.2.1)

transmissionComb

ENUMERATED {n2, n4},

-- Vi tri ky hiéu OFDM cta tai nguyén SRS trong khe bao gbm mot sb

-- cac ky hiéu OFDM (1, 2, hodc 4 trén mdt tai nguyén SRS) (xem 38.214, phan 6.2.1)
resourceMapping TYPE FFS!,
-- Bao gdm céc thong s giit lai viéc nhay tan s6 SRS (xem 38.214, phdn 6.2.1)

freqHopping
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TYPE_FFS!,
-- Céch xir Iy mién thoi gian cua c4u hinh tai nguyén SRS (xem 38.214, phén 6.2.1)
resourceType TYPE FFS!,

- Tinh chu ky va do 1éch khe d6i voi SRS dinh ky/ban én dinh (xem 38.214, phan
6.2.1)

slotConfiguration TYPE FFS!,
-- SRS dai rong va dai mot phin (xem 38.214, phan 6.2.1)

freqBand
TYPE_FFS!,

-- B sung phan mo ta (xem 38.214, phan 6.2.1)

sequenceld

TYPE_FFS!,

SRS-Resourceld ::= INTEGER
(0..maxNrofSRS-Resources-1)

Vi véy, chu hinh RRC ciia “céc thiét 1p truyén SRS” duge hoan thanh v6i phan
tir thong tin (IE) SRS-Config, ma chira danh sach cla cac tai nguyén SRS (danh sach
tao thanh “viing chira" cia céc tai nguyén) trong do mdi tai nguyén SRS chira thong tin
cia viéc anh xa vét ly cua tin hiéu tham chiéu trén luéi thoi gian-tan s, thong tin mién
thoi gian, cdc bd nhén dang (céc ID) chudi, v.v. SRS-Config cling chira danh sach cuia
céc tap hop tai nguyén SRS, ma chtra danh séch ctia cdc tai nguyén SRS va trang thai
kich khoi DCI duoc lién két. Vi vay, khi trang thai DCI nhét dinh duoc kich khoi, n6

chi bao rang cac tai nguyén SRS trong tap hop duoc lién két s& dugc truyén béi UE.
Trong NR, ba loai hoat dong truyén SRS sau day dugc hd tro:

e SRS dinh ky (Periodic SRS, P SRS): SRS dugc truyén mot cach dinh ky trong
céc khe nhét dinh. Hoat dong truyén SRS duoc tao cAu hinh ban tinh béi RRC sir
dung céac thong s6 nhu tai nguyén SRS, tinh chu ky, va do léch khe.

e SRS phi chu ky (Aperiodic SRS, AP SRS): Py la hoat dong truyén SRS mot lan
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ma c6 thé xay ra trong khe bét ky. O day, mot 1an c6 nghia la truyén SRS chi xay
ra mot 1an cho mot 14n kich khoi. Cac tai nguyén SRS (tirc 13, cac vi tri phan t
tai nguyén ma bao gdm cac vi tri séng mang con va céc vi tri ky hiéu don kénh
chia tin sb truc giao (Orthogonal Frequency Division Multiplexing, OFDM)) d6i
voi AP SRS duoc tao cAu hinh ban tinh. Hoat dong truyén cua AP SRS duoc kich
khéi boi bdo hieu dong qua kénh didu khién duong xubng vat 1y (Physical
Downlink Control Channel, PDCCH). Nhiéu tai nguyén AP SRS c6 thé duogc
nhém thanh mdt tdp hop tai nguyén SRS va viéc kich khéi duoc hoan thanh &

muc duge thiét lap.

e SRS ban 6n dinh (Semi-Persistent SRS, SP SRS): Tuong tu nhu P SRS, céc tai
nguyén ddi véi cac hoat dong truyén SP SRS dugc tao cAu hinh ban tinh véi cac
thoéng s6 nhu tinh chu ky va do 1éch khe. Tuy nhién, khong gidng nhu P SRS, bao
hiéu dong 1a can thiét dé kich hoat va c6 thé 1a khir kich hoat hoat dong truyén
SRS.

Trong truong hop SP SRS, gNB trudc tién tao cAu hinh RRC cho UE véi céc tai
nguyén SP SRS. Sau do, tap hop tai nguyén SP SRS duoc kich hoat qua phan tir didu
khién (CE) diéu khién truy cap moi trudng (MAC).

NR hd tro chi bao lién hé khéng gian ddi vé6i cic tai nguyén SRS, trong d6 mbi
lién hé khong gian c6 thé 1a vé6i tin hiéu tham chiéu (RS) dudng xudéng (SSB hogc CSI-
RS) hodc boi UE dé truyén SRS trude do. M&i lién hé khong gian duoc sir dung chua yéu
dé chi bao chum séng truyén dudng 1én nao ma UE c6 thé sir dung dé tién ma hoéa SRS,
tire 12 d6 12 hinh thirc cua chi bao chiim séng dudng 1én. Néu UE c¢6 kha nang twong tmg
chum séng, chum so6ng duong 1én co thé thu duoc tir tha tuc quan 1y chum séng duong
xubng va mbi lién hé khong gian véi RS dudng xubng c6 thé duoc chi bao, ma trén d6
UE c6 thé truyén SRS theo chiéu thuin nghich, vé céch ma no thiét 1ap chum séng nhén
ctia n6 khi nhan RS dudng xudng. Theo cach khac, thi tuc quan ly chum séng duong
1én ¢6 thé duoc st dung, trong d6 UE truyén viéc quét chim SRS va gNB tham chiéu
tré lai mot trong sb cac chim séng dugc quét trong tai nguyén SRS dugc truyén trude
d6 @& chi bao méi lién hé khong gian véi tai nguyén SRS. Bang du6i day téng két cach

ma moi lién hé khong gian véi tai nguyén SRS dich dugce chi bdo doi cac cach xir ly
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mién thoi gian khac nhau.

Th““ggisgnkh"“g RS tham chiéu RS dich Ché a9 bdo hi¢u
SSB/CSI-RS (it nhat
P-CSIRS va SP -
Khong gian CSI-RS), P-SRS P SRS
FFS: AP-CSI-RS, SP-
SRS
SSB/CSI-RS(it nhét
P-CSIRS va

SP -CSI-RS), P- RRC + MAC-CE
SRS/ SP-SRS SP-SRS
FFS:AP-SRS, AP-
CSI-RS
SSB/CSI-RS (it nhat
P-CSIRS va SP - RRC hodc RRC+MAC
CSI-RS), P-SRS, CE @& céu hinh, chi
SP-SRS, AP-SRS AP SRS bao véi DCI
Gia dinh hoat dong:
AP-CSI-RS

RRC

Khong gian

Khoéng gian

Viéc kich hoat MAC CE cua CSI-RS dugc cung cAp trong phat trién dai han
(Long Term Evolution, LTE). Ban phat hanh 13 dic ta MIMO toan phan (Full
Dimension MIMO, FD-MIMO) trong LTE hd trg bédo cao CSI-RS ting cuong duoc
goi 1a C4p B dbi véi CSI-RS dugc tao chim séng. Trong d6, LTE RRC_CONNECTED
UE c¢6 thé dugc tao cdu hinh véi K chum (trong d6 1 <K < 8) trong do6 mdi chum c¢6
thé bao gdm 1, 2, 4, hodc 8 cdng CSI-RS. Nhim muc dich phan hdi CSI (bd chi bao
ma tran tién ma hoa (Precoder Matrix Indicator, PMI), bd chi bao hang (Rank Indicator,
RI), va thdng tin chét lugng kénh (Channel Quality Information, CQI)), c¢6 bd chi bao
ti nguyén CSI-RS cho mdi CSI-RS. Nhu 1a mot phan ciia CSI, UE bdo céo chi s6 CSI-
RS (CSI-RS Index, CRI) dé chi bao chum uu tién trong d6 CRI 1a dai rong. Cac thanh
phan CSI khac nhu RI/CQI/PMI dya trén sach ma ké thira (tic 13, ban phat hanh 12)
va chu ky bao cao CRI la boi s6 nguyén ctia chu ky béo cdo RI. Viéc minh hoa ciia
CSI-RS duoc tao chum séng dugc dua ra trén Fig.2. Trén Fig.2, UE bdo cao CRI=2
ma twong ung véi RI/CQI/PMI dang duoc tinh toan nho sir dung ‘CSI-RS 2 duge tao
chum séng’.
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Déi v6i ban phat hanh 14, FD-MIMO cai tién (eFD-MIMO), CSI-RS dugc tao
chum s6ng khong dinh ky véi hai phu liéu (sub-flavor) khac nhau dugce gidi thiéu. Hai
phu liéu nay 1a CSI-RS phi chu ky va CSI-RS ban 4n dinh. Trong ca hai phu liéu nay,
cac tai nguyén CSI-RS duogc tao cAu hinh d6i véi UE nhu trong ban phat hanh 13 véi
K tai nguyén CSI-RS, va viéc kich hoat MAC CE cua N trong s6 K tai nguyén CSI-
RS (N <K) dugc quy dinh. Noi cach khéc, sau khi K tai nguyén CSI-RS dugc tao ciu
hinh dé 1a CSI-RS phi chu ky hodc CSI-RS ban 4n dinh, UE cho viée kich hoat MAC
CE cua N trong s6 K tai nguyén CSI-RS. Trong truong hop CSI-RS phi chu ky, ngoai
viéc kich hoat MAC CE, viéc kich khéi DCI dugce giri dén UE sao cho mot trong sb
céc tai nguyén CSI-RS dugc kich hoat duoc chon bdi UE dé tinh CSI va bao céo tiép |
theo. Trong truong hop CSI-RS ban 6n dinh, mot khi cac tai nguyén CSI-RS dugc kich
hoat béi MAC CE, UE c¢6 thé st dung cac tai nguyén CSI-RS dugc kich hoat dé tinh

CSI va béo céo.

Lénh kich hoat/khtr kich hoat MAC CE dugc quy dinh trong phan 5.19 cia TS

36.321 trong d6 phan van ban dic ta duoc téi tao dudi day:

Mang c6 thé kich hoat va khir kich hoat céc tai nguyén CSI-RS dugc tao
cAu hinh cta 6 phuc vu bang cich gt su kich hoat/khtr kich hoat phan tir
diéu khién MAC ctia cé4c tai nguyén CSI-RS dugc md ta trong khoan phu
6.1.3.14. C4c tai nguyén CSI-RS duoc tao cAu hinh ban dau duoc khw kich

hoat nho cAu hinh va sau khi chuyén giao.
Phan 6.1.3.14 néu trén cua TS 36.321 duoc tai tao dudi day:

Viéc kich hoat/khit kich hoat phan tir diéu khién MAC ctia c4c tai nguyén
CSI-RS dugc nhan dang béi ti€u dé con MAC PDU véi LCID nhu dugc
quy dinh trong bang 6.2.1-1. N6 ¢6 kich thude thay dbi do sb luong quy
trinh CSI dugc tao cdu hinh (N) va duoc xé4c dinh trén Fig. 6.1.3.14-1.
Lénh kich hoat/khir kich hoat CSI-RS dugc x4c dinh trén Fig. 6.1.3.14-2
va kich hoat hodc khir kich hoat céc tai nguyén CSI-RS d6i v6i quy trinh
CSI. Kich hoat/khit kich hoat phan tir diéu khién MAC cua c4c tai nguyén
CSI-RS ap dung vao 6 phuc vu ma trén d6 UE nhén su kich hoat/khur kich
hoat phan tir diéu khién MAC cua céc tai nguyén CSI-RS.
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Viée kich hoat/khtt kich hoat cac phan tir didu khién MAC cua céc tai
nguyén CSI-RS dugc x4c dinh nhu sau:

- Ri: truong nay chi bdo trang thdi kich hoat/khit kich hoat cua cdc tai
nguyén CSI-RS dwoc lién két véi CSI-RS-ConfigNZPId i doi voi quy
trinh CSI-RS. Truong Ri dwoc thiét lgp ¢ "1" dé chi bdo rang tai
nguyén CSI-RS dwoc lién két véi CSI-RS-ConfigNZPId i doi véi quy
trinh CSI-RS sé duoc kich hoat. Truong R: dwoc thiét lap ¢ "0" dé
chi bdo rang CSI-RS-ConfigNZPId i sé duoc khir kich hoat,

| | | | | | | | |
— T T T T T T T 1

Kich hoat/khir kich hoat 1énh CSI-RS d6i véi quy Oct 1
trinh CSI thir nhét
Kich hoat/khir kich hoat 1énh CSI-RS d6i voi quy Oct N
trinh CSI thir n

Fig. 6.1.3.14-1: Kich hoat/khit kich hogt phan tit @iéu khién MAC ciia
cdc tai nguyén CSI-RS

| | | | | | | | |
| — T T T T T T 1

Rs | R7 | Rs | Rs | R4 | Rs R, | Ry Oct 1

Fig. 6.1.3.14-2: Kich hoat/khir kich hoat Iénh CSI-RS

Viéc kich hoat MAC duogc gidi thiéu trong LTE dé c6 thé tao cdu hinh UE véi
nhiéu tai nguyén CSI-RS hon so véi sb luong tai nguyén CSI-RS 16n nhét ma UE c¢6
thé hd tro phan hoi CSI. Sau d6, MAC CE sé& kich hoat ¢6 lua chon theo sb luong tai
nguyén CSI-RS 16n nhit dugce hd tro bi UE dé phan hoi CSI. Loi ich cua viée kich
hoat MAC CE déi v6i CSI-RS 1a mang c6 thé, ma khong can téi cAu hinh béi RRC,
kich hoat tdp hgp khac cia N tai nguyén CSI-RS trong sb K tai nguyén dugc tao ciu
hinh déi véi UE.

Hién nay van tOn tai (cac) thach thirc nhat dinh. Cu thé, kich hoat tap hop tin hiéu
tham chiéu tham do (SRS) phan tir didu khién (CE) diéu khién truy cip mdi trudng
(MAC) d3 khong dugce quy dinh trong NR, nhung yéu cAu nay 1a thong tin méi lién hé
khong gian véi ca céc tin hi€u tham chiéu (RSs) dudng xubng va dudng lén can dugc
truyén.
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Céc khia canh nhat dinh cta sang ché va cac phuong an cta ching co thé cung
cAp cac giai phép cho céac vAn d& nay hodc cic thach thirc khac. Cac hé théng va cac
phuong phép dugc boc 16 ¢ day d8 chi bao mdt cach hiéu qua cac mdi lién hé khong
gian dbi véi (cac) tai nguyén SRS béan 6n dinh (SP SRS) trong MAC CE, vi dy, str dung
truong dinh dang 1-2 bit cing v6i bd nhan dang (ID) tai nguyén ma c6 kich thudce thay
d6i dé 14p day octet MAC CE. Theo mot s6 phuong 4n, cac khoang truong dinh dang tir
| dén 2 bit, thay vi 2 bit thong thuong do c6 ba loai bd nhan dang. Diéu nay cho phép
trudmng dinh dang va bd nhan dang 14p day mot dctet.

Cac phuong an nhat dinh c6 thé cung cdp mot hodc nhidu vu diém trong sé (cac)
wu diém k¥ thuat sau ddy. MAC CE dé kich hoat tap hop tai nguyén SRS dugc cung clp
theo cdch ma dua ra thong tin twa cung vi tri (Quasi Co-Location, QCL) trén mdt tai
nguyén trong tap hop tai nguyén theo cach hiéu qua va linh hoat do b chi bdo dinh dang

duoc boc 16 duge néu & day.

Hai phuong 4n lam vi du dugc mo ta dudi day. Su khéac nhau gilta cac phuong
4n nay 12 v& cach ma kich thuéc ciia truong dinh dang (F) dugc giit lai. Co ché trong
bo nhan cia MAC CE sé giéng nhau. Theo phuong 4n thir nhét, kich thuéc clia truong
F dugc md ta 1a 1 bit. Theo phuong én thir hai, kich thuée cta truong F 1a 2 bit. Luu
y rang, cac phuong an lam vi du nay chi la cac vi du. Céc sy thay d6i khac c6 thé duge
stt dung, ngudi ¢6 hidu biét trung binh trong linh vuc tuong tng s& biét 15 cac su thay

d6i nay nho doc sang ché.

Theo phuong 4n thtt nhét, viéc kich hoat hogc khi kich hoat SP SRS (dugc biéu
thi & day la kich hoat/khtr kich hoat) dugc cung cip qua MAC CE nhu dugc md ta dudi
day. Nhu duge mo td, MAC CE ciing cung cip chi bao vé méi lién hé khong gian ddi
v6i tai nguyén SP SRS dugc kich hoat/duge khir kich hoat. Méc du thuat ngir "tai
nguyén" SP SRS d6i lic dugc sir dung & day, nhung can hiéu ring tai nguyén SP SRS
c6 thé 1a, it nhit theo mdt s6 phuong 4n, "tdp hop tai nguyén" SP SRS. Thiét ké cua
MAC CE theo phuong an thu nhét dugc thé hién trén Fig.3.

MAC CE nay c6 kich thudc c¢d dinh va ¢6 cac trudong sau day:

e A: Chibao liéu MAC CE la dé kich hoat (dugc thiét lap & "1") hay khir kich hoat

(dugc thiét 1ap & "0"). Kich thude cua truong nay la 1 bit. Truong A ¢ déy cling
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duoc goi 1a truong “kich hoat™ hay trudong “kich hoat/khu kich hoat”.

e (C: Chi b4o liéu MAC CE la dung cho séng mang duong 1én thong thuong (duoc
thiét 1ap & "1") hay séng mang dudng 1én bd sung (duge thiét 1ap & "0"). Kich
thudc cua trudng nay 1a 1 bit. Truong C ¢ day cling dugce goi la truong “song

mang”.

e F: Chi bdo ID nao c6 trong truong ID. Néu trudng nay duoc thiét 1ap & "1" thi
trudng ID chira ID tai nguyén CSI-RS 7-bit. Néu trudng nay dugc thiét 1ap ¢ "0",
thi néu bit thtt nhat cta truong ID 14 "1", thi 6 bit con lai cta truong ID chira ID
khéi tin hiéu ddng bo héa (SSB) 6-bit. Néu trudong nay dugc thiét 1ap ¢ "0", thi
néu bit tht nhét cua tredong ID 14 "0", thi 6 bit con lai cua truong ID chira mot bit
duoc danh riéng va ID tai nguyén SRS 5-bit. Kich thudc cla truong nay la 1 bit.

Truong F & ddy ciing dugc goi 1a truong "dinh dang".

o ID: Truong ndy mang ID nhu dugc chi bdo boi truong F. Thuc thé MAC sé& b
qua trudong nay néu trudng A duge thiét 1ap ¢ "0". Kich thuéc cla trudong nay 1a

7 bit.

Theo cac su lua chon cua phuong an tha nhét, ¥ nghia cla c4c bit dugc chuyén
d4i sao cho néu truong F duoc thiét 1ap & "0" thi truong ID chira ID tai nguyén CSI-RS
7-bit trong khi néu truong F dugc thiét 1ap 6 "1", thi néu bit tht nhat cua truong ID la
“0” thi 6 bit con lai cua truong ID chira ID SSB 6-bit, v.v..

Theo phuong an thir hai, viéc kich hoat/khir kich hoat SP SRS dugc cung cép qua
MAC CE nhu dugc md ta dudi ddy. Nhu dugc mo ta, MAC CE cling cung cAp chi bao
vé méi lién hé khong gian ddi véi tai nguyén SP SRS duoc kich hoat/duge khir kich
hoat. Thiét ké cia MAC CE dbi véi phuong an thtr hai duoc thé hién trén Fig.4.

MAC CE nay c06 kich thuéc ¢ dinh va c6 cac truong sau day:

e A: Chi bdo lidu MAC CE la dé kich hoat (dugc thiét 1ap & "1") hay kht kich hoat
(duoc thiét 1ap & "0"). Kich thude cta truong nay la 1 bit. Truong A ¢ déy cling
duoc goi 1a truong “kich hoat” hay truong “kich hoat/khir kich hoat™.

e (: Chi bao litu MAC CE la dung cho song mang duong 1én thong thuong (duoc

thiét 1ap & "1") hay séng mang duong 1én bd sung (dugc thiét 1ap ¢ "0"). Kich
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thudce cua trudng nay 1a 1 bit. Truong C ¢ ddy cling duoc goi la trudng “song

mang”.

e F:Chibéo ID nio c6 trong trudng ID. Néu bit thr nhét clia tredng nay dugc thiét
lap ¢ "1", thi truong ID chira sau trong s6 bay bit ctia ID tai nguyén CSI-RS.
Cung v6i bit thit hai cta truong nay, ID tai nguyén CSI-RS du 7-bit ¢6 thé duoc
tao ra. Néu truong nay dugc thiét 1ap & "01", thi trudng ID chaa ID SSB. Néu
trurong nay duoc thiét 1ap & "00", thi truong ID chta 1 R-bit va ID tai nguyén
SRS 5-bit . Kich thuéc cia truedong nay 1a 2 bit. Truong F ¢ day cling duoc goi la
truong "dinh dang".

e ID: Trudong nay mang ID nhu dugc chi bdo béi truong F. Thuc thé MAC sé& bo
qua trurdng nay néu truomg A duge thiét 1ap o 0. Kich thude cia truong nay 1a 7

bit.
Phan chung doi véi ca hai sw liea chon

Ca phuong an thu nhét va phwong 4n thir hai bao gdm cac khia canh chung sau
day. Vi du, truong dinh dang pht hop véi 8 bit cung v6i ID tai nguyén. Diéu nay duoc

xay dung nhu sau. Octet MAC CE ¢6 8 bit, va mot trong s6 céc loai sau day dugc truyén:
e SSB ID (kich thudc ctia ID <= 6 bit)
e ID tai nguyén SRS (kich thudc cta ID <=5 bit)
e ID tai nguyén thong tin trang thai kénh RS (CSI-RS) (kich thudc ctiia [D <=7 bit)
Giai phép chung 12 phai c6 truong dinh dang 2-bit v6i bon diém ma (codepoint)
dé chi bao loai nao ma trudng sau day co, tic 13, loai nao trong s6 céc loai trén day duogc
b4o hiéu. Nhung diéu nay s& trd thanh 2 + 7 = 9 bit. Cac phuwong 4n cla sang ché cho
phép ca bo chi béo dinh dang va ID tai nguyén vira di vao octet 8-bit cia MAC CE. Vi
du:
Dbi véi toan bd detet (FHID):
Néu bit thir nhét duoc thiét 1ap & 1:
7 bit con lai 1a ID tai nguyén CSI-RS.

Con khéng, néu bit thur nhat (truong F) dugce thiét 1ap & 0:
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Néu bit tht hai (bit thir nhét cua tredong ID) dugce thiét 1ap o 1:
6 bit con lai 1a ID SSB.
Néu bit thi hai (bit thit nhat cia trudong ID) duoc thiét 1ap & 0:
C6 mdt bit dugc danh riéng, va 5 bit con lai 1a ID tai nguyén SRS.

Mic db dbi twong duge md ta & ddy c6 thé duoc thuc hién theo loai hé thdng
thich hop bét ky st dung cac thanh phan thich hop bét ky, nhung cdc phuong én dugc
boc 16 & day duge mo ta lién quan dén mang khong day, nhu mang khong day lam vi du
duge minh hoa trén Fig.5. Bé don gian, mang khong day trén Fig.5 chi 1a mang 506, cac
nut mang 560 va 560B, va cac thiét bi khong day (Wireless Devices, WDs) 510, 510B,
va 510C. Trén thuc té, mang khong day c6 thé con bao gdm céc phan tir bd sung bat ky
thich hop dé hd tro viéc truyén thong gitta cac thiét bi khong day hodc giita thiét bi
khong day va thiét bi truyén thong khéc, nhur dién thoai c6 dinh, nha cung cép dich vy,
hoac nut mang hodc thiét bi cudi khac bt ky. Trong sb cac thanh phﬁn dugc minh hoa,
nat mang 560 va WD 510 dugc thé hién c6 phan chi tiét b6 sung. Mang khong day c6
thé cung cép su truyén thong va céac loai dich vu khéac cho mot hodc nhiéu thiét bi khong
day dé hd tro viéc truy cip ciia cac thiét b khong day dén mang khong day va/hoic six

dung céc dich vu dugc cung cip béi, hodc qua, mang khong day.

Mang khong day co thé bao gdm va/hoic giao tiép voi loai mang bat ky trong sb
truyén thong, vién thong, dit liéu, chia 6, va/hodc radid hodc loai hé théng tuong tu khac.
Theo mdt sb phuong &n, mang khong day co thé duoc tao ciu hinh dé hoat dong theo
céc chuén riéng hoac céc loai quy tdc hodc thu tuc dinh truée khac. Vi vay, cdc phuong
an cu thé ciia mang khong day c6 thé thuc thi c4c tiéu chudn truyén thong, nhu hé théng
toan cu cho truyén thong di dong (Global System for Mobile communications, GSM),
hé théng vién théng di dong toan cau (Universal Mobile Telecommunications System,
UMTS), LTE, va/hoic cac tiéu chudn thé hé thir hai, thit ba, thtt tu, hogc tha ndm (2G,
3G, 4G, hodc 5G) thich hop khac; céc tiéu chuin mang cuc by khong day (Wireless
Local Area Network, WLAN), nhu céc ti€u chudn IEEE 802.11; va/hodc tiéu chuin
truyén thong khong day thich hop khac bét ky, nhu céc tiéu chuén kha nang tuong tac
toan cdu véi truy nhap vi song (Worldwide Interoperability for Microwave Access,

WiMax), Bluetooth, Z-Wave, va/hodc ZigBee.
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Mang 506 c6 thé bao gbm mot hodc nhidu mang backhaul, mang 151, mang giao
thirc Internet (Internet Protocol, IP), mang dién thoai chuyén mach cong cong (Public
Switched Telephone Network, PSTN), mang dit liéu gdi, mang quang, mang dién rong
(Wide Area Network, WAN), mang cuc bd (Local Area Network, LAN), WLAN, mang
c6 ddy, mang khong day, mang d6 thi (metropolitan area network), va cac mang khéc

dé cho phép truyén thong giita céc thiét bi.

Nit mang 560 va WD 510 bao gdm céc thanh phan khac nhau duge mo té chi tiét
hon du6i ddy. Céc thanh phan nay lam viéc v6i nhau dé cung cip cho nit mang va/hoic
thiét bi khong day chtrc ning, nhu cung clp céc két nbi khong day trong mang khong
day. Theo cac phuong an khac nhau, mang khong day co6 thé bao gdm sb lugng mang
c6 day hodc khong day, nit mang, tram gbc, bo didu khién, thiét bi khong ddy, tram
chuyén tiép bat ky, va/hoic céc thanh phan hodc cac hé thong khac bat ky ma ¢6 thé hd
trg hodc tham gia vao viéc truyén thong dir liéu va/hodc céc tin hi€u qua cac két ndi co

day hoac khong day.

Nhu duoc st dung ¢ day, nat mang li€én quan dén thiét bi c6 kha ning, duoc tao
cAu hinh, duoc bd tri, va/hoidc hoat dong duge dé truyén thong truc tiép hoac gian tiép
v6i thiét bi khong day va/hodc véi cac nit mang khac hodc thiét bi trong mang khong
day dé cho phép va/hodc cung cAp kha nang truy cap khong day cho thiét bi khong day
va/hodc dé thuc hién cac chirc nang khac (vi du, quan tri) trong mang khong day. Cac
vi du v& cac nit mang bao gdbm, nhung khong phai 1a gidi han, cac diém truy cap (Access
Point, AP) (vi du, cac AP radid), cac tram géc (Base Station, BS) (vi du, cac tram géc
radid, cac nut B, cac eNB, va cac gNB). Cac tram géc ¢6 thé duoc phén loai dua trén
lrong pht séng chung cung cép (hodc, néi cach khac, mirc nang luong truyén cua ching)
va sau do cling c6 thé duge goi 1a cac tram gbc femtd (femto base station), cac tram gbc
picd (pico base station), cac tram gbc micrd (micro base station), hodc cac tram gbc
macrd (macro base station). Tram gbc co thé 1a nut chuyén tiép hodc ntit d4u médi chuyén
tiép (relay donor node) didu khién viéc chuyén tiép. Nt mang cling c6 thé bao gbm mot
hoic nhiéu (hoic tit ca) phan ciia tram gbc radi6 phan tan nhu cac bd phan s tap trung
va/hoidc cac bo phan radio tir xa (Remote Radio Unit, RRU), d6i lic duoc goi la céac dau

radio tir xa (Remote Radio Head, RRH). C4c RRU nhu vay c6 thé hodc c6 thé khong
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duogc tich hgp voi dng ten nhu 14 radi6 tich hop dng ten. Cac phan cua tram gbc radio
phan tan ciling co thé dugc goi 1a cac nut trong hé théng ang ten phan tan (Distributed
Antenna System, DAS). Céc vi du thém nita ciia cac nut mang bao gém thiét bi radio6 da
chun (Multi-Standard Radio, MSR) nhur cac MSR BS, cac bd diéu khién mang nhur cac
bd diéu khién mang radio (Radio Network Controller, RNC) hogc céc b diéu khién BS
(BSC), cac tram thu-phat gbc (Base Transceiver Station, BTS), cac diém truyén, cac nut
truyén, céc thuc thé phdi hop nhiéu o/phat da phuwong (Multi-Cell/Multicast
Coordination Entity, MCE), cdc nut mang 16i (vi du, c4c trung tdm chuyén mach di dong
(Mobile Switching Center, MSC), cac MME), cic nit van hanh va béo tri (Operation
and Maintenance, O&M), cac nut hé théng hd tro van hanh (Operations Support
System, OSS), cic nit mang tu td chuc (Self-Organizing Network, SON), cac nit dinh
vi (vi du, trung tdm vi tri di dong phuc vu phat trién (Evolved Serving Mobile Location
Center, E-SMLC)), va/hodc téi thiéu hoa cac thir nghiém diéu khién (Minimization of
Drive Test, MDT). Theo mét vi du khac, nut mang co thé 1a nut mang 4o nhu dugc md
ta chi tiét hon dué6i day. Tuy nhién, n6i chung, cac nit mang c6 thé dai dién cho thiét bi
thich hop bét k¥ (hodc nhém céc thiét bj) c6 kha ning, dugc tao cu hinh, dugce b tri,
va/hodc hoat dong duoc dé cho phép va/hodc cung cép cho thiét bi khong day quyén
truy cdp vao mang khong day hodc dé cung cép dich vu nao d6 cho thiét bi khong day

ma da truy cap mang khong day.

Trén Fig.5, nut mang 560 bao gbdbm mach xir ly 570, phuong tién doc duoc bing
thiét bi 580, giao dién 590, thiét bi phu trg 584, ngudn dién 586, mach dién 587, va dng
ten 562. Mic du nut mang 560 dugc minh hoa trong mang khong day lam vi du trén
Fig.5 co thé dai dién cho thiét bi bao gbm su két hgp duge minh hoa cua céc thanh phén
phén cting, nhung cac phuong an khac c6 thé bao gdm cac niit mang voi cac sy két hop
khéc nhau cta cac thanh phan. Can hiéu rang nat mang bao gbm su két hop thich hop
bét ky ctia phan cimg va/hodc phin mém can dé thuc hién cac tac vu, cac ddu hiéu, cic
chtrc ning, va cac phuong phap dugce boc 16 & day. Hon nita, méc du cac thanh phan ctia
ntt mang 560 duoc thé hién duéi dang céc khbi hop don 1¢ dugc dat trong khdi hop 16n
hon, hodc dugc 10ng trong nhiéu khéi hop, trén thuc té, nit mang c6 thé bao gbm nhiéu
thanh phan vét 1y khéc nhau ma tao thanh thanh phan don 1¢ dugc minh hoa (vi du,
phuong tién doc dugc bang thiét bi 580 c6 thé bao gdm nhiéu 6 ctmg riéng 1€ cling nhu
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nhidu modun b nhé truy cap ngiu nhién (RAM)).

Twong ty, nut mang 560 co thé bao gdbm nhiéu thanh phéan riéng ré vé mit vat ly
(vi du, thanh phin nat B va thanh phdn RNC, hogc thanh phan BTS va thanh phan BSC,
v.v.), ma timg thanh phan c6 thé ¢6 cac thanh phan twong tng cla riéng ching. Trong
céc tinh hudng nhét dinh trong d6 nat mang 560 bao gbm nhiéu thanh phén riéng r& (vi
du, cac thanh phan BTS va BSC), mot hodc nhiu thanh phén riéng r& c6 thé dugc chia
sé gifta mot sb nut mang. Vi du, RNC don 1€ ¢6 thé diéu khién nhiéu nut B. Trong tinh
huéng nhu vy, mdi nut B duy nhét va cap RNC c6 thé duoc coi 1a mot nat mang riéng
r& trong mot s6 trudng hop. Theo mot s6 phuong 4n, nit mang 560 c6 thé dugc tao cdu
hinh dé hd trg nhiéu k¥ thut truy cép radié (Radio Access Technologies, RATs). Trong
cac phuong 4n nay, mot s6 thanh phan c6 thé bi lip lai (vi du, phuong tién doc duge
bang thiét bi 580 riéng r& ddi v6i cac RAT khac nhau) va mot s6 thanh phan c6 thé duoc
sit dung lai (vi dy, cung dng ten 562 co thé dugc chia sé bdi cdc RAT). Nut mang 560
cling ¢6 thé bao gbm nhiéu tip hop ciia cac thanh phéan dugc minh hoa khac nhau do6i
voi cac k¥ thuat khong day khac nhau duge tich hop vao niit mang 560, nhu, vi dy, céc
k¥ thuat khong diy GSM, da truy cap chia ma dai rong (Wideband Code Division
Multiple Access, WCDMA), LTE, NR, WiFi, hoac Bluetooth. Cac k¥ thuét khong day
nay c6 thé dugc tich hop vao cung chip hodc tép hop chip hodc chip hodc tap hop chip
khac nhau va cac thanh phan khéc trong nit mang 560.

Mach xtt Iy 570 dugc tao cAu hinh dé thuc hién viéc x4c dinh, tinh toan, hodc céc
hoat dong twong tu bat ky (vi dy, cac hoat dong thu nhan nhat dinh) dwoc mo ta & day
nhu dugc cung cip béi nut mang. Céc hoat dong nay dugc thuc hién boi mach xit 1y 570
¢6 thé bao gbébm viéc xir Iy thong tin thu dugc bdi mach xir Iy 570 bang cach, vi du,
chuyén d6i thong tin thu dugc thanh thong tin khéc, so sanh thong tin thu dugc hoac
thong tin duoc chuyén dbi véi thong tin dugc luu trir trong nat mang, va/hodc thuc hién
mot hodic nhiéu hoat dong dua trén thong tin thu duge hodc thong tin dugc chuyén d6i,

va dua vao viée xit Iy dé dua ra quyét dinh.

Mach xtr ly 570 c6 thé bao g@)m su két hop ctia mot hodc nhiéu loai trong sb bd
vi xi Iy, bo didu khién, bd vi didu khién, bd xit Iy trung tim (CPU), b6 xit Iy tin hiéu s6

(DSP), mach tich hop chuyén dung (ASIC), mang cong lap trinh dugc dang truong
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(FPGA), hogc thiét b tinh toén, tai nguyén thich hop khac bat ky, hodc su két hop ctia
phén cung, phﬁn mém va/hoic bd 16gic dugec ma hoa hoat dong duoc dé cung cép, mot
minh hoic két hop véi cac thanh phéan nit mang 560 khéc, nhu phwong tién doc dugc
béng thiét bi 580, chitc nang nut mang 560. Vi dy, mach xt ly 570 c6 thé thuc hién cac
1énh duoc luu trit trong phuong tién doc duoc bang thiét bi 580 hoic trong bd nhé trong
mach xtr 1y 570. Chirc ndng nhu vay c6 thé bao gbém viéc cung cép loai bat ky trong sb
cac d4u hiéu khong day, cac chirc ning, hodc céc loi ich khic nhau dugc théo luén &
day. Theo mot s6 phuong an, mach xtt ly 570 ¢6 thé bao gdbm hé théng trén chip (System
on a Chip, SOC).

Theo mot sb phuong an, mach xt ly 570 ¢6 thé bao gém mot hoac nhiéu loai
trong s6 mach thu-phat tin s6 radi6 (RF) 572 va mach xir ly dai gbc 574. Theo mot 56
phuong an, mach thu-phat RF 572 va mach xu ly dai gbe 574 c6 thé & trén céac chip
(hodc tap hop cac chip), cac bo mach, hodc cdc b phan, nhu cac bd phan radiod va céc
b6 phan sd riéng ré. Theo cac phuong an khac, mot phan trong s6 hodc tit ca mach thu-
phat RF 572 va mach xtr ly dai gbc 574 ¢6 thé & trén cing mot chip hodc tip hop cac

chip, cac bo mach, hodc cac bd phan.

Theo cac phuong an nhét dinh, mot s hodc tt ca chirc ning duge md ta & day
nhu duoc cung cép boi nit mang, tram géc, eNB, hodc thiét bi mang nhu vay khac cé
thé duogc thyuc hién bdi mach xtt Iy 570 thyc hién cac 1énh dugc luu trit trén phuong tién
doc dugc bang thiét bi 580 hodc bd nhd trong mach xtt Iy 570. Theo cdc phuong én
khac, mot s6 hoic tAt ca chirc nang co thé duoc cung cép bdi mach xur Iy 570 ma khong
can thuc hién céac 1énh duoc luu trit trén phwong tién doc duge béng thiét bi riéng 1€
hodc riéng biét, nhu theo cach ndi ctmg. Theo phuong én bét ky trong s cac phuong an
d6, viéc liéu c6 thuc hién cac 1énh dugc luu trit trén phuong tién luu trit doc duge br?mg
thiét bi hay khong, mach xt ly 570 c6 thé dugc tao cAu hinh dé thuc hién chirc nang
duoc md ta. Céc loi ich duoc tao ra boi chirc nang nhu vay khong bi gidi han & mot
minh mach xir Iy 570 hoédc & céac thanh phan khéac ctia nit mang 560 ma c6 dugc boi
toan bd nut mang 560, va/hodc boi cac nguodi dung cudi cuing va mang khong day noi

chung.
Phuong tién doc dugce bang thiét bi 580 c6 thé bao gdm dang bat ky trong s6 bo
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nh¢ doc duge bang méy tinh kha bién hodc bét kha bién bao gdm, nhung khdng phai
gi6i han, thiét bi luu trix 6n dinh, bd nhé trang thai ran, bd nhd lép & xa, phuong tién tir
tinh, phuong tién quang hoc, RAM, bd nhé chi doc (ROM), phuong tién Iuu trir 16m (vi
dy, dia clg), phuong tién luu trit thdo duoc (vi du, 6 tac dong nhanh (flash drive), dia
compact (Compact Disk, CD) hodc dia video s6 (Digital Video Disk, DVD)), va/hodc
céc thiét bi bd nhé thuc hién dwoc bing may tinh va/hodc doc dugce bang thiét b lau dai
kha bién hodc bat kha bién khac bit ky ma luu trit thong tin, dit liéu, va/hodc cac 1énh
ma ¢6 thé dugc st dung bdi mach xitr Iy 570. Phuong tién doc duoc bang thiét bi 580 c6
thé luru trit cac 1énh; dit liéu hodc thong tin thich hop bit ky, bao gdm chuong trinh may
tinh; phﬁn mém; ung dung bao gém mot hodc nhiéu bo logic, cac quy tdc, mé, cac bang,
v.v.; va/hodc cac 1énh khac c6 kha nang dugc thyc hié¢n béi mach xir 1y 570 va dugc st
dung bdi nit mang 560. Phuong tién doc duoc bé'lng thiét bi 580 c6 thé duoc st dung dé
luu trit cac phép tinh bét ky dugc thuce hién béi mach xir Iy 570 va/hodc dit ligu bét ky
duoc nhéan qua giao dién 590. Theo mdt s6 phuong 4n, mach xir ly 570 va phuong tién

doc duogc bing thiét bi 580 ¢6 thé dugc xem xét dé dugc tich hop.

Giao dién 590 duge st dung trong viéc truyén thong c6 day hodc khong day cia
b4o hiéu va/hodc dit liéu gifta nit mang 560, mang 506, va/hodc cac WD 510. Nhu duge
minh hoa, giao dién 590 bao gdm (cic) cong/(cac) thiét bi dau cudi 594 d€ giri va nhan
dit lidu, vi du dén va tir mang 506 qua két ndi c6 day. Giao dién 590 ciing bao gbém mach
trung gian (front end circuitry) radié 592 ma co thé dugce ghép ndi véi, hodc trong cac
phuong an nhat dinh 12 v6i mot phan cua, dng ten 562. Mach trung gian radi6 592 bao
gbm céc bd loc 598 va cac bd khuéch dai 596. Mach trung gian radi6 592 c6 thé dugc
ndi v6i ang ten 562 va mach xtt Iy 570. Mach trung gian radi6 592 c6 thé duogc tao cdu
hinh dé quy dinh céc tin hiéu dugc truyén thong gitta ang ten 562 va mach xt ly 570.
Mach trung gian radio 592 c6 thé nhan dit liéu s6 ma can dwoc giri ra ngoai dén cac nit
mang khac hodc cac WD qua két ndi khong ddy. Mach trung gian radid 592 c6 thé
chuyén déi dit liéu sé thanh tin higu radi6 c6 cac thong so kénh va dai thong thich hop
st dung su két hop cua cic bd loc 598 va/hodc cac bd khuéch dai 596. Sau dé, tin hiéu
radio c6 thé duge truyén qua ang ten 562. Tuong tu, khi nhén dit li¢u, dng ten 562 co6
thé thu thap céc tin hiéu radi6 ma sau d6 dugc chuyén ddi thanh dit liéu s6 boi mach
trting gian radi6 592. Dit li€u s6 co thé duoc dua sang mach xir Iy 570. Theo céc phuong
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4n khac, giao dién 590 c6 thé bao gbm céc thanh phan khac nhau va/hodc céc su két hop

khac nhau cta cac thanh phan.

Theo cac phuong an thay thé nhit dinh, nGt mang 560 c6 thé khong bao gdm
mach trung gian radi6 592 riéng r&, thay vao d6, mach xir Iy 570 co6 thé bao gdm mach
trung gian radid va co thé duoc ndi véi ang ten 562 ma khong c6 mach trung gian radio
592 riéng r&. Tuong tu, theo mot s6 phuong an, tAt ca hoic mot s6 mach thu-phat RF
572 ¢6 thé duge xem xét 1a mot phan cua giao dién 590. Céc phwong an khac nira, giao
dién 590 co thé bao gém mot hodc nhiéu céng hodc thiét bi dau cudi 594, mach trung
gian radid 592, va mach thu-phat RF 572 nhu 1a mot phan cua bd phan radié (khong
duoc thé hién trén hinh v&), va giao dién 590 ¢6 thé truyén thong véi mach xt Iy dai gbe

574, ma la mot phén cua bd phan sb (khong duoc thé hién trén hinh ve&).

Ang ten 562 ¢6 thé bao gdbm mot hodc nhiéu ang ten, hodc méang ang ten, dugc
tao cAu hinh dé gtri va/hodc nhan céc tin hiéu khong day. Ang ten 562 c6 thé duoc ghép
ndi v6i mach trung gian radié 592 va c6 thé 1a loai ang ten bit ky c6 kha ning truyén va
nhan dit liéu va/hodc céc tin hiéu theo cach khong day. Theo mot sd phuong 4n, ing ten
562 c6 thé bao gdbm mot hodc nhidu ang ten ding huéng, dinh huéng, hodc panen hoat
dong dugc dé truyén/nhan c4c tin hiéu radi6 gitra, vi dy, 2 gigahec (GHz) va 66 GHz.
Ang ten ddng huéng cac REG ma c6 thé dugc st dung dé truyén/nhan cic tin hiéu radio
theo chiu bét ky, ang ten dinh huéng co thé duogc st dung dé truyén/nhén cac tin hi€u
radi6 tir cc thiét bi trong khu vue cu thé, va ang ten panen c6 thé 12 ang ten dudng nhin
(line of sight) dugc st dung dé truyén/nhén cac tin hiéu radi6 trong dudng thang twong
d6i. Trong mét s6 trudng hop, viée sir dung nhidu hon mot ang ten c¢6 thé duge goi 1a
nhidu diu vao nhiéu dau ra (Multiple Input Multiple Output, MIMO). Theo cac phuong
an nhit dinh, ang ten 562 c6 thé 1a riéng biét v6i nit mang 560 va c6 thé c6 thé két ndi
duoc véi nat mang 560 qua giao dién hodc cong.

Ang ten 562, giao dién 590, va/hodc mach xur ly 570 c6 thé duoc tao cAu hinh dé
thuc hién cac hoat dong nhan bét ky va/hodc c4c hoat dong thu nhén nhét dinh dugc mé
ta & day khi dugc thuc hién béi nit mang. Thong tin, dit liéu, va/hodc cac tin hiéu bét
ky c6 thé duoc nhan tr WD, mot nat mang khac, va/hodc thiét bi mang khac bét ky.

Tuong tu, dng ten 562, giao dién 590, va/hodc mach xir ly 570 ¢ thé duoc tao ciu hinh
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d8 thuc hién céc hoat dong truyén bat ky dwge mo ta & day khi duoc thuc hién bdi nit
mang. Thong tin, dit liéu, va/hodc cac tin hiéu bét ky co thé dugc truyén dén WD, mot

nat mang khac, va/hoac thiét bi mang khéc bat ky.

Mach dién 587 ¢6 thé bao gbm, hoic duge ghép ndi v6i, mach quan 1y ning lugng
va duoc tao cdu hinh dé cung cép cho cic thanh phan ctia nit mang 560 ning lugng dé
thuce hién chire nang duge md ta & ddy. Mach dién 587 co thé nhan ning luong tur ngudn
dién 586. Nguén dién 586 va/hoac mach dién 587 ¢o thé dugc tao cAu hinh dé cung cép
ning lwong cho céc thanh phin khac nhau cua nat mang 560 dudi dang thich hop cho
céc thanh phin trong g (vi du, & muc dién ap va dong dién can cho mdi thanh phan
tuong Ung). Nguén dién 586 ¢6 thé c6 trong, hodc & ngoai, mach dién 587 va/hodc nut
mang 560. Vi du, nit mang 560 c6 thé két ndi dugc voi nguén dién ngoai (vi du, b cam
dién) qua mach dAu vao hodc phan giao tiép nhu day cap dién, nho d6 ngudn dién ngoai
cép ning lugng cho mach dién 587. D6i v6i mot vi du nita, nguén dién 586 co6 thé bao
gbm ngudn ning lugng dudi dang pin hogc bo pin dugc két ndi voi, hodc dugc tich hop
trong, mach dién 587. Pin ¢0 thé cung cip nang lugng du phong khi ngudn dién ngoai
bi hong. Céac loai ngudn dién khac, nhu céc thiét bi quang dién (photovoltaic), cling c6

thé duoc st dung.

Cac phuong 4n khac cta nit mang 560 co thé bao gdm céc thanh phan b sung
ngoai cac thanh phﬁn duoc thé hién trén Fig.5 ma c6 thé chiu trach nhiém tao ra cac khia
canh nhét dinh ctia cac chitc ning cua nit mang, bao gbm chirc ning bét ky trong sd
chirc ning duge md ta ¢ ddy va/hodc chirc nang bat ky can thiét dé hd tro dbi tuwong
duoc mo ta & diy. Vi du, nit mang 560 c6 thé bao gom thiét bi giao tiép ngudi ding dé
cho phép nhéap thong tin vao nlit mang 560 va d& cho phép két xuét thong tin tir nat mang
560. Diéu nay c6 thé cho phép nguoi dung thuc hién viéc chan doan, bao tri, stra chira,

va céac chirc niang quan tri khac doi v6i niat mang 560.

Nhu dugc st dung & day, WD lién quan dén thiét bi c6 kha ning, dugc tao ciu
hinh, duoc b6 tri, va/hoic hoat dong dugc dé truyén thong khong day véi cac niit mang
va/hodc cac WD khéc. Trur khi duge luu y khac, ¢ day, thuéat ngt WD co thé duoc st
dung theo cach hoan d6i dwoc v6i UE. Viée truyén thong khong day c6 thé bao gdm

viéc truyén va/hodc nhan céc tin hiéu khong day st dung cac song dién tur, cac song
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radid, cac séng hong ngoai, va/hodc céc loai tin hiéu khac thich hop dé truyén théng tin
qua khong trung. Theo mot s6 phuong 4n, WD c6 thé dugc tao cAu hinh dé truyén
va/hodc nhin thong tin ma khong c6 su tuong tac truc tiép cia con nguoi. Vi du, WD
¢6 thé duoc thiét ké @& truyén thong tin dén mang trén lich biéu dinh trude, khi duge
kich khéi béi su kién bén trong hodc bén ngoai, hodc dap lai cac yéu ciu tr mang. Cac
vi du v& WD bao gém, nhung khong phai 1a gidi han, dién thoai thong minh, dién thoai
di dong, dién thoai dang 6 (cell phone), dién thoai st dung giao thirc tiéng noi qua giao
thuce internet (Voice over IP, VoIP), dién thoai duong day thué bao khong day (wireless
local loop), may tinh dé ban, thiét bi hd tro sb6 ca nhan (PDA), camera khong day, thiét
bi hoiic ban giao tiép trod choi, thiét bi lwu trit nhac, thiét bi phat lai, thiét bi dau cudi
mang duoc, diém cudi khong day, tram di dong, mdy tinh bang, may tinh xach tay, thiét
bi duoc nhung vao may tinh xach tay (Laptop Embedded Equipment, LEE), thiét bi
dugc gan vao mdy tinh x4ch tay (Laptop Mounted Equipment, LME), thiét bi thong
minh, thiét bi thudc nha riéng thué bao (Customer Premise Equipment, CPE) khong day,
thiét bi diu cubi khong day lap trén xe, v.v.. WD ¢6 thé hd trg viéc truyén thong thiét
bi-dén-thiét bi (Device-to-Device, D2D), vi du bing cach thuc thi tiéu chuén 3GPP doi
v6i truyén thong lién két bén, xe-dén-xe (Vehicle-to-Vehicle, V2V), xe-dén-ha tang
(Vehicle-to-Infrastructure, V2I), xe-dén-moi dbi twong (Vehicle-to-Everything, V2X),
va trong truong hgp nay co thé dugc goi 1a thiét bi truyén thong D2D. Déi véi vi du cu
thé khéc nita, trong truong hop Internet van vat (Internet of Things, [oT), WD ¢6 thé 1a
may hodc thiét bi khac ma thuc hién giam sat va/hodc do luong, va truyén cac két qua
cua viéc giam sat va/hodc do luong nay dén WD khéc va/hodc nut mang. WD trong
truong hop nay co thé 1a thiét bi may-dén-may (Machine-to-Machine, M2M), ma trong
ngit canh 3GPP c6 thé dugc goi 1a thiét bi MTC. Nhu mét vi du cu thé, WD ¢6 thé 1a
UE thye thi tiéu chudn IoT dai hep (Narrowband IoT, NB-IoT) 3GPP. C4c vi du cu thé
vé cac may hodc cac thiét bi nhu vay 1a cic cam bién, cac thiét bi do nhu cic cong to
dién ndng, may cong nghiép, cac thiét bi gia dung hodc ¢4 nhan (vi dy, ti lanh, may
khong day truyén hinh, v.v.), hodc cac thiét bi mang dugc cd nhan (vi du, déng hd, thiét
bi theo d&i strc khoe, v.v.). Trong cac truong hop khac, WD co thé 1 xe hoac thiét bi
khac ma c6 kha nang giam sat va/hodc bao cao vé trang thai hoat dong ctia n6 hodc cac

chirc nang khac duogc lién két vi hoat dong ctia n6. WD nhu duge mé ta trén ddy co thé
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1a diém cudi cua két ndi khong day, trong truong hop do thiét bi c6 thé duoc goi 1a thiét
bi dau cudi khong day. Hon nita, WD nhu dugc md ta trén ddy co thé di dong, trong

truong hop do n6 cling co thé duoc goi la thiét bi di dong hoac thiét bi dau cubi di dong.

Nhu duge minh hoa trén Fig.5, WD 510 bao gbm ang ten 511, giao dién 514,
mach xit Iy 520, phuong tién doc dugc bang thiét bi 530, thiét bi giao tiép ngudi ding
532, thiét bi phu tro 534, ngudn dién 536, va mach dién 537. WD 510 c6 thé bao gom
nhiéu tap hop ctia mot hodc nhiéu thanh phﬁn trong s6 céac thanh phﬁn duoc minh hoa
dbi v6i cac k¥ thuat khong day khac nhau dugc hd tro béi WD 510, nhu, vi duy, cac k¥
thuat khong day GSM, WCDMA, LTE, NR, WiFi, WiMAX, hodc Bluetooth, day chi la
liét ké mot vai k¥ thudt c6 thé co. Cac k¥ thuat khong day nay c6 thé dugc tich hop vao
cac chip hodc tap hop cac chip gidng nhau hozc khac nhau nhu 1a cac thanh phén khac
trong WD 510.

Ang ten 511 c6 thé bao gdm mot hodc nhiéu dng ten hodc mang ing ten, dugc tao
cAu hinh dé giti va/hodc nhan cac tin hidu khong day, va duge két ndi véi giao dién 514.
Trong céc phuong an thay thé nhit dinh, ang ten 511 ¢6 thé 1a riéng biét véi WD 510 va
c6 thé két ndi duge v6i WD 510 qua giao dién hodc céng. Ang ten 511, giao dién 514,
va/hoac mach xt ly 520 ¢co thé duge tao cAu hinh dé thuc hién cac hoat dong nhan hoic
truyén bét ky dugc md ta & day nhu dugc thuc hién béi WD. Thong tin, dit liu, va/hodc
cac tin hiéu bat ky c6 thé duge nhan tir nit mang va/hodc WD khéc. Theo mot s6 phuong

an, mach trung gian radi6 va/hodc dng ten 511 c6 thé dugc xem xét 1 giao dién.

Nhu duge minh hoa, giao dién 514 bao gdm mach trung gian radid 512 va dng
ten 511. Mach trung gian radid 512 bao gém mot hoac nhiéu bd loc 518 va bd khuéch
dai 516. Mach trung gian radid 512 duoc két nbi voi ang ten 511 va mach xir Iy 520 va
duge tao ciu hinh dé quy dinh c4c tin hi¢u dugc truyén thong gitta ang ten 511 va mach
xtr ly 520. Mach trung gian radi6 512 ¢6 thé dwgc ghép ndi véi hodc 1a mot phan cia
ang ten 511. Theo mét s6 phuong an, WD 510 c6 thé khong bao gdm mach trung gian
radid 512 riéng r&; ngoai ra, mach xtr Iy 520 ¢o thé bao gém mach trung gian radid va
c6 thé duge ndi voi ang ten 511. Tuong tu, theo mot s6 phuong an, mot sb hodc tat ca
mach thu-phat RF 522 c6 thé dugc xem xét 12 mot phan cia giao dién 514. Mach trung

gian radi6 512 c6 thé nhén dir liéu s6 ma can duoc giri ra ngoai dén cac nat mang khac

-32-



44750 33/88

hoiic cac WD qua két ndi khong day. Mach trung gian radid 512 c6 thé chuyén dbi dir
liéu sb thanh tin hiéu radi6 c6 cac thong s6 kénh va dai thong thich hop sir dung s két
hop cta cac b loc 518 va/hodc cac bd khuéch dai 516. Sau do6, tin hiéu radid c6 thé
duogc truyén qua ing ten 511. Tuong ty, khi nhén dit liéu, ang ten 511 ¢6 thé thu thap
cac tin hiéu radi6 ma sau d6 dugc chuyén d6i thanh dit li¢u sb bai mach trung gian radid
512. Dit liéu sb c6 thé dugc dua sang mach xtt Iy 520. Theo cac phwong 4n khac, giao
dién 514 c6 thé bao gdm céc thanh phan khac nhau va/hodc céc su két hop khac nhau

cta cac thanh phan.

Mach xtt Iy 520 c6 thé bao gom su két hop ctia mot hodc nhiéu loai trong sd bd
vi xtt 1y, bd didu khién, bd vi didu khién, CPU, DSP, ASIC, FPGA, hofc thiét bi tinh
toan, tai nguyén thich hop khac bat ky, hodc su két hop cua phén ctng, phan mém,
va/hoic bo 10gic duge ma hoa hoat dong dugce dé cung cép, moOt minh hodc Kkét hop véi
cac thanh phan WD 510 khéc, nhu phuong tién doc duoc bang thiét bi 530, chirc ning
WD 510. Chirc ndng nhu vay co thé bao gdm viéc cung cp loai bét ky trong sb cac dau
hiéu khong day hodc cic 1¢i ich khac nhau dugc thao luén & day. Vi dy, mach xtr ly 520
¢6 thé thuc hién céac 1énh dugc luu trit trong phuong tién doc dugc bang thiét bi 530

hoic trong bo nhé trong mach xtr Iy 520 dé cung cip chirc ning duoc boc 10 & day.

Nhu dugc minh hoa, mach xt ly 520 bao gém mot hodc nhiéu loai trong sb mach
thu-phat RF 522, mach xtr 1y dai gbc 524, va mach xtt ly tng dung 526. Theo cac phurong
an khac, mach xtr ly 520 co thé bao gém cac thanh phﬁn khéc nhau va/hodc céc su két
hop khéc nhau cua cac thanh phan. Theo c4c phuong an nhét dinh, mach xir ly 520 cia
WD 510 ¢6 thé bao gdm SOC. Theo mét sé phwong én, mach thu-phat RF 522, mach
xtr ly dai gbe 524, va mach xtt ly ung dung 526 c6 thé & trén cac chip hodc céc tap hop
céc chip riéng r&. Theo cac phuong an khac, mot phan hoic tat ca trong sd mach xir Iy
dai gbc 524 va mach xit Iy ung dung 526 c6 thé duoc két hop vao mot chip hodc tap hop
céac chip, va mach thu-phat RF 522 ¢6 thé & trén chip hodc tip hop chip riéng r&. Theo
cac phuong an khac nira, mot phan hoic tht ca trong s mach thu-phéat RF 522 va mach
xtt 1y dai gbe 524 ¢6 thé & trén cung mot chip hodc tap hop céc chip, va mach xir ly tmg
dung 526 c6 thé & trén chip hodc tap hop céc chip riéng r&. Theo cac phuong an thay thé
khac nita, mot ph?m hodc tht ca trong s6 mach thu-phat RF 522, mach xu ly dai géc 524,
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va mach xtt Iy ung dung 526 c6 thé duoc két hop trong cting mdt chip hodc tip hop cac
chip. Theo mot s6 phuong 4n, mach thu-phat RF 522 ¢6 thé 1a mot phan cua giao dién
514. Mach thu-phat RF 522 ¢6 thé quy dinh céc tin hiéu RF cho mach xir 1y 520.

Theo céc phuong an nhét dinh, mot sb hodc tit ca chirc ning dugc mo ta & day
khi dugc thuc hién bé1 WD c6 thé dugc cung cip boi mach xir 1y 520 thuc hién cac 1énh
duoc luu trit trén phuong tién doc dugc bang thiét bi 530, ma theo cdc phuong an nhét
dinh c6 thé 14 phwong tién Iuu trit doc dugce bang may tinh. Theo céc phuong an khéc,
mdt s6 hodc tit ca chirc ning c6 thé dugc cung cép boi mach xit Iy 520 ma khong can
thuc hién c4c 1énh dugc Iuu trit trén phuong tién luu trit doc duogc bang thiét bi riéng ré
hodc riéng biét, nhu theo cach ndi cimg. Theo phuong an bét ky trong s6 cac phuong an
cu thé @6, viéc liéu c6 thuc hién céc 1énh dugc luu trit trén phuong tién luu trit doc duge
bing thiét bi hay khong, mach xi Iy 520 ¢6 thé dugc tao ciu hinh dé thyc hién chirc
ning duoc md ta. Cac lgi ich dugce tao ra boi chic ning nhu vay khong bi gidi han ¢
mot minh mach xtr Iy 520 hodc & cac thanh phén khac cia WD 510, ma c6 dugc boi

toan bd WD 510, va/hodc bdi cac nguoi dung cudi ciing va mang khong diy noi chung.

Mach xur ly 520 c6 thé duoc tao ciu hinh dé thuc hién viéc xac dinh, tinh toan,
hoac cac hoat dong tuong tu bt ky (vi du, cac hoat dong thu nhan nhét dinh) dugc md
ta & day nhu duoc thuc hién béi nut mang. Cac hoat dong nay, khi dugc thyc hién boi
mach xtr Iy 520, ¢6 thé bao gdm viéc xtr Iy thong tin thu duge bdi mach xir 1y 520 bang
cach, vi du, chuyén ddi thong tin thu duge thanh thong tin khéc, so sanh thong tin thu
dugc hoac thong tin dugc chuyén dbi véi thong tin dugc luu trir boi WD 510, va/hodc
thuc hi€n mot hodc nhiéu hoat dong dua trén thong tin thu dugc hodc thong tin duge

chuyén doi, va dya vao viéc xtr ly dé dua ra quyét dinh.

Phuong tién doc duoc bang thiét bj 530 c¢6 thé hoat dong dugc dé Iuu trit chuong
trinh m4y tinh; phan mém; tng dung bao gbm mot hodc nhiéu bo 1dgic, cac quy tic, ma,
cac bang, v.v.; va/hodc cdc 1énh khac c6 kha nang duoc thuc hién boi mach xtr Iy 520.
Phuong tién doc duoc bing thiét bi 530 c6 thé bao gdm b nhé may tinh (vi du, RAM
hoic ROM), phuong tién luu trir 16n (vi du, dia cig), phuong tién luu trix thao duoc
(vi du, CD hodc DVD), vivhodc céc thiét bi by nhé thuc hién duoc bang mdy tinh
va/hodc doc dugc bing thiét bi 1au dai kha bién hodc bat kha bién khéc bat ky ma luu
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trit thong tin, dit liéu, va/hodc cic lénh ma co thé duoc sir dung bdi mach xir ly 520.
Theo mdt s phuong an, mach xtt Iy 520 va phwong tién doc dugc bang thiét bi 530 c6

thé duge xem xét dé dugc tich hop.

Thiét bi giao tiép nguoi dung 532 c6 thé cung cip cac thanh phan ma cho phép
ngudi ding con ngudi tuong tac véi WD 510. Su tuong tac nay ¢6 thé & nhiéu dang,
nhu thi giac, thinh giac, xuc giac, v.v. Thiét bi giao tiép ngudi dung 532 ¢6 thé hoat
dong duoc dé tao ra dau ra dén nguoi dung va dé cho phép nguoi dung cung cap dau
vao cho WD 510. Loai tuong tac co thé thay dbi phu thudc vao loai thiét bi giao tiép
ngudi ding 532 dugc lip dit trong WD 510. Vi du, néu WD 510 la dién thoai thong
minh, thi su twong tac co thé qua man hinh cham; néu WD 510 13 dung cu do thong
minh, thi su twong tac co thé qua man hinh ma cung cép viéc sir dung (vi du, sb luong
galong dugc st dung hodc loa ma cung cép canh bao nghe dugc (vi du, néu khoi dugc
phat hién). Thiét bj giao tiép ngudi ding 532 c6 thé bao gom céc giao dién, cac thiet bi
va cac mach dau vao, va cac giao dién, cac thiét bi va cac mach dau ra. Thiét bi giao tiép
nguoi dung 532 dugc tao cAu hinh dé cho phép nhép thong tin vao WD 510, va dugc két
néi v6i mach xtt Iy 520 dé cho phép mach xi Iy 520 xir Iy thong tin dugc nhap. Thiét bi
giao tiép nguoi dung 532 ¢b thé bao gf‘)m, vi du, micrd, cam bién tiém can hoic cam
bién khéc, phim/nut bam, bo hién thi cham, mot hodc nhiéu camera, céng bus nbi tiép
da nang (Universal Serial Bus, USB), hodc mach dau vao khéc. Thiét bi giao tiép nguoi
dung 532 ciing duoc tao cAu hinh dé cho phép két xuét thong tin tir WD 510, va dé cho
phép mach xu ly 520 két xuét thong tin ttr WD 510. Thiét bi giao tiép ngudi ding 532
6 thé bao gém, vi du, loa, b0 hién thi, mach rung, céng USB, giao dién tai nghe, hodc
mach dAu ra khac. Nho st dung mot hodc nhiéu giao dién, thiét bi va mach vao va ra
ctia thiét bi giao tiép nguoi ding 532, WD 510 ¢6 thé truyén thong véi cac ngudi ding
cudi va/hoic mang khong day, va cho phép ching dat dugce 19i ich tir chtrc nang duogc
mo ta & day.

Thiét bi phu tro 534 c6 thé hoat dong dugc dé cung cip nhiéu chirc ning cu thé
hon ma c6 thé khong thuong dugc thue hién boi cac WD. Diéu nay co thé bao gbm céc
cam bién chuyén dung dé thuc hién cac phép do nhim cac muc dich khac nhau, cac giao

dién dung cho céac loai truyén thong bd sung nhu truyén thong c6 day, v.v.. Viéc bao
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gém va loai cia cac thanh phén cua thiét bi phu trg 534 c6 thé thay dbi phu thudc vao

phuong an va/hodc tinh hudng.

Nguén dién 536 c6 thé, theo mot s6 phuong an, & dang pin hodc bd pin. Céc loai
ngué)n dién khac, nhu nguf”)n dién ngoai (vi du, b cam dién), cac thiét bi quang dién, hodac
céc &c quy, ciing ¢6 thé duge st dung. WD 510 con c6 thé bao gdm mach dién 537 dé
truyén nang lugng tir nguon dién 536 dén cac phan khac nhau cia WD 510 ma cin ning
luong tir ngudn dién 536 dé thuc hién chtrc ning bat ky dugc md td hodc duge chi béo
& day. Theo cac phuong an nhit dinh, mach dién 537 c6 thé bao gdm mach quan 1y nang
lugng. Mach dién 537 cé thé hoat dong dugce thém hodc theo cach khac dé nhan nang
lwong tir ngudn dién ngoai, trong truong hop d6 WD 510 cb thé c6 thé két ndi duge véi
ngudn dién ngoai (nhu 4 cim dién) qua mach diu vao hodc giao dién nhu cap nguodn
dién. Theo cac phuong an nhét dinh, mach dién 537 ciing c6 thé hoat dong dugc dé
truyén ning luong tir ngudn dién ngoai dén ngudn dién 536. Diéu nay c6 thé, vi du, ding
cho viéc sac cua nguff)n dién 536. Mach dién 537 c6 thé thuc hién viéc dinh dang, chuyén
dbi bt ky, hodc cai bién khéc dén ning luong tir ngudn dién 536 d€ lam cho nang luong

do thich hgp cho céc thanh phén tuong ting cia WD 510 ma nang lugng duoc cung cép.

Fig.6 minh hoa mot phuong an cta UE theo cc khia canh khac nhau dugc mo ta
& day. Nhu dugc str dung ¢ day, thiét bi ngudi ding hodc UE ¢c6 thé khong can c6 nguoi
dung v6i nghia nguoi dung con nguoi ma s hitu va/hodc thao tac thiét bi lién quan.
Thay vao d6, UE c6 thé 1a thiét bi ma dugc du dinh dé ban cho, hodc vén hanh bdi,
nguoi dung con ngudi ma co thé khong, hodc ban dau c6 thé khong, duoc lién két voi
nguoi dung con nguoi cu thé (vi du, bd diéu khién phun thong minh). Theo cach khac,
UE c6 thé 1a thiét bi ma khong dwoc du dinh dé ban cho, hodc van hanh béi, nguoi ding
cudi ma c6 thé dugc lién két voi hodc duoc van hanh vi loi ich cuia nguoi dung (vi dy,
cong to dién thong minh). UE 600 c6 thé 1a UE bat ky dugc nhan dang boi 3GPP, bao
gdbm UE NB-IoT, UE MTC, va/hodc UE MTC cai tién (enhanced MTC, eMTC). UE
600, nhu dugc minh hoa trén Fig.6, 1a mot vi du vé WD dugc tao ciu hinh d truyén
thong theo mot hoac nhiéu tiéu chudn truyén thong dugc ban hanh bdi 3GPP, nhu cac
tiéu chudn GSM, UMTS, LTE, va/hoic 5G ctia 3GPP. Nhu dé néu trén, cac thuat ngit
WD va UE c6 thé dugc sir dung hoan d6i v6i nhau. Theo d6, mic du Fig.6 1a UE, nhung
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céc thanh phan dwgc théo luan & day c6 thé ap dung duoc twong duwong cho WD, va

ngugc lai.

Trén Fig.6, UE 600 bao gdm mach xir Iy 601 ma duoc ghép ndi hoat dong voi
giao dién vao/ra 605, giao dién RF 609, giao dién két ndi mang 611, b nhé 615 bao
gém RAM 617, ROM 619, va phuong tién luu trir 621 hodc tuong tu, hé théng con
fruyén thong 631, ngudn dién 613, va/hodc thanh phan khac bat ky, hodc sy két hop bat
ky cua chung. Phuong tién luu trit 621 bao gdm hé diéu hanh 623, chwong trinh Umg
dung 625, va dit liéu 627. Theo cac phuong 4n khéc, phuong tién luu trir 621 ¢6 thé bao
gbm céc loai thong tin twong tu khac. Cac UE nhét dinh c6 thé str dung tt ca cac thanh
phﬁn duoc thé hién trén Fig.6, hodc chi tap con cia cic thanh phﬁn nay. Mc tich hop
gitta cac thanh phan nay c6 thé thay ddi tir mot UE sang mot UE khéc. Hon nita, cac UE
nhét dinh c6 thé chira nhidu thuc thé cia mot thanh phan, nhu nhicu bd xt ly, bd nh,
bo thu-phat, bd truyén, bd nhan, v.v.

Trén Fig.6, mach xtr 1y 601 ¢6 thé dugc tao cAu hinh dé xu ly cac Iénh may tinh
va dit liéu. Mach xi Iy 601 ¢6 thé duoc tao cAu hinh dé thuc thi m4y trang théi tuan ty
¢6 tac dung dé thuc hién céac 1énh may dugc luu trir dudi dang cac chwong trinh may
tinh doc duoc bé‘mg may trong bd nhd, nhu mot hoac nhiéu may trang thai duoc thyc thi
béng phén ctmg (vi du, trong bo 16gic roi rac, FPGA, ASIC, v.v.); bd 16gic 1ap trinh
dugc cung vai ph?ln sun thich hop; mot hodc nhiéu chuong trinh dugc luu trit, cac bd xir
ly da ndng, nhu b vi xir Iy hodc DSP, cung véi phan mém thich hop; hodc su két hop
bét ky ciia ching. Vi du, mach xir Iy 601 c6 thé bao gdm hai CPU. Dit liéu ¢6 the la
thong tin ¢ dang thich hop dé sir dung bdi may tinh.

Theo phuong an dugc mo ta, giao dién vao/ra 605 co thé duoc tao cAu hinh dé
cung cip giao dién truyén théng cho thiét bi dau vao, thiét bi dau ra, hoic thiét bi vao
va ra. UE 600 c¢6 thé dugc tao cdu hinh dé su dung thiét bi dau ra qua giao dién vao/ra
605. Thiét bi dau ra c6 thé st dung cung loai céng giao tiép nhu 12 thiét bi ddu vao. Vi
du, cdng USB c6 thé dugc sir dung dé cung cap diu vao dén va dau ra tir UE 600. Thiét
bi diu ra ¢6 thé 1a loa, thé mach 4m thanh, thé mach video, bo hién thi, man hinh, may
in, co chu chap hanh, bo phat, thé thong minh, thiét bi diu ra khac, hodc sy két hop bat
ky cua chiung. UE 600 co thé dugc tao cdu hinh dé sir dung thiét bi dau vao qua giao
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dién vao/ra 605 @& cho phép ngudi ding thu thap thong tin vao UE 600. Thiét bi dau
vao ¢6 thé bao gém bo hién thi nhay cham hodc nhay hién dién (presence-sensitive),
camera (vi dy, camera s6, camera video sb, camera web, v.v.), micrd, cam bién, chuot,
bi xoay, dém dinh hudng (directional pad), dém chuyén dong (trackpad), banh xe cudn,
thé thong minh, va tuong tu. B hién thi nhay hién dién c6 thé bao gém cam bién cham
dién dung hodc dién tré dé nhan biét dau vao tir ngudi ding. Cam bién c6 thé 14, vi du,
gia tdc ké, con quay hoi chuyén, cam bién nghiéng, cam bién luc, tir ké, cam bién quang,
cam bién tiém cén, cam bién twong tu khac, hodc sy két hop bat ky cta ching. Vi du,

thiét bi dau vao c6 thé 1a gia toc k&, tir ke, camera s0, micrd, va cam bién quang.

Trén Fig.6, giao dién RF 609 co thé duoc tao cdu hinh dé cung cip giao dién
truyén thong cho céc thanh phan RF nhu bd truyén, bd nhén, va ing ten. Giao dién két
nbi mang 611 ¢6 thé dugc tao céu hinh dé cung cép giao dién truyén thong cho mang
643A. Mang 643A c6 thé bao ham cac mang c6 ddy va/hodc khong day nhu LAN, WAN,
mang may tinh, mang khong day, mang vién thong, mang tuwong tu khac hodc su két hop
bét ky clia chiing. Vi du, mang 643A c6 thé bao gdm mang WiFi. Giao dién két ndi
mang 611 ¢o thé duoc tao ciu hinh dé bao gém giao dién bd nhan va bd truyén duoc st
dung dé truyén thong v6i mot hodc nhiéu thiét bi khac qua mang truyén thong theo mot
hodc nhiéu giao thic truyén thong, nhu Ethernet, giao thuc didu khién truyén
(Transmission Control Protocol, TCP) / IP, mang quang hoc dong bd (Synchronous
Optical Networking, SONET), ché d6 truyén khong dong bd (Asynchronous Transfer
Mode, ATM), hoac tuong tu. Giao dién két ndi mang 611 c6 thé thyc thi chuc nang bo
nhan va bd truyén thich hop cho céc lién két mang truyén thong (vi du, quang, dién, va
tuong tu). Cac chirc ndng bd truyén va bd nhan c6 thé chia sé cac thanh phan mang,

phan mém, hodc phan syun, hodc theo cach khéc c6 the dugc thyc hién riéng r&.

RAM 617 c6 thé duge tao ciu hinh dé giao tiép qua bus 602 v6i mach xtt Iy 601
dé cung cép ving luu trit hodc ving luu trit dém cua dir liéu hodc cic 1énh may tinh
trong sudt qua trinh thuc hién cac chuong trinh phdn mém nhu hé diéu hanh, cac chuong
trinh Gng dung, va céc trinh didu khién thiét bi. ROM 619 c6 thé duoc tao céu hinh dé
cung cép cac 1énh mdy tinh hodc dir 1iéu cho mach xur 1y 601. Vi du, ROM 619 ¢6 thé

duge tao cAu hinh dé Iuu trir ma hé théng mirc thip bat bién hoic dit liéu dung cho cac
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chtrc nang hé théng co ban nhu vao va ra (I/O) co ban, khéi dong, hodc nhan cac sy gd
phim tir ban phim ma dugc luu trit trong bd nhé bét kha bién. Phuong tién luu trir 621
¢6 thé duge tao cAu hinh dé bao gdm bd nhé nhu RAM, ROM, ROM 14p trinh dugc
(Programmable ROM, PROM), PROM xo6a dugc (EPROM), EPROM béng dién
(EEPROM), céc dia tlr, cac dia quang, cac dia mém, cac dia cing, cac hop chira thao
duoc, hodc cac b tac dong nhanh. Theo mdt vi dy, phuong tién luu trlt 621 co6 thé dugc
tao cAu hinh d& bao gdm hé diéu hanh 623, chuong trinh img dung 625 nhu tmg dung
trinh duyét web, co ché cong cu (widget) hodc dung cu (gadget) hodc mg dung khic,
va tép dit lidu 627. Phuong tién luu trit 621 ¢6 thé luu trit, dé st dung boi UE 600, hé
didu hanh bét ky trong s6 nhiéu loai hé diéu hanh khac nhau hode cdc sy két hop cta cac
h¢ diéu hanh.

Phuong tién luu trit 621 co thé dugc tao cAu hinh dé bao g@)m mot s6 khdi 6 vat
ly, nhu mang b dia doc 1ap du phong (Redundant Array of Independent Disk, RAID), b
dia mém, bd nhé tic dong nhanh (flash memory), thé nhé USB, b dia cimg ngoai, 6 kiéu
ngén cai (thumb drive), & kidu bit (pen drive), 6 kiéu khéa (key drive), 6 dia quang dia
da ning s6 mat do cao (High-Density Digital Versatile Disc, HD-DVD), 6 dia cing
trong, 6 dia quang Blu-Ray, 6 dia quang luu trit dit liéu s6 anh toan ky (Holographic
Digital Data Storage, HDDS), médun bd nhé hai hang (Dual In-Line Memory Module,
DIMM) nhé bén ngoai, RAM dong ddng bd (Synchronous Dynamic RAM, SDRAM),
micro-DIMM SDRAM bén ngoai, bd nh¢ thé théng minh nhu modun dinh danh thué
bao (Subscriber Identity Module, SIM) hodc mddun dinh danh nguoi dung thao dugc
(Removable User Identity, RUIM), by nhé khéc, hodc su Kkét hop bét ky cua chung.
Phuong tién luu trit 621 co thé cho phép UE 600 truy cép céc lénh doc dugc béng may
tinh, cac chuong trinh tng dung, hodc twong tw, dugc luu trit trén phuong tién nhé tam
thoi hodic 1au dai, & d& dit lieu hodc dé tai 1én dit liéu. San phdm, nhu sin pham st dung
hé théng truyén thong, c6 thé duogc chtra hitu hinh trong phuong tién luu trit 621, ma c6

thé bao gém phwong tién doc dugc bang thiét bi.

Trén Fig.6, mach xir ly 601 co thé duoc tao cAu hinh dé truyén thong véi mang
643B nho sit dung hé théng con truyén thong 631. Mang 643A va mang 643B ¢ thé 1a

mang hodc cac mang giong nhau hodc mang hodc cac mang khac nhau. H¢ thong con
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truyén thong 631 ¢6 thé dugc tao chu hinh dé bao gdm mt hosic nhiéu b thu-phét dugc
sir dung dé truyén thong véi mang 643B. Vi dy, hé thdng con truyén théng 631 c6 thé
duoc tao cAu hinh dé bao gém mot hoac nhiéu bd thu-phat dugc st dung dé truyén thong
v6i mot hodc nhidu bo thu-phét & xa cia thiét bi khac c6 kha ning truyén thong khong
day nhu WD, UE, hodc tram géc khéc ciia mang truy cp radio (Radio Access Network,
RAN) theo mdt hodc nhiéu giao thirc truyén thong, nhu IEEE 802.6, da truy cap chia
ma (Code Division Multiple Access, CDMA), WCDMA, GSM, LTE, RAN khong day
mat dat (Universal Terrestrial RAN, UTRAN), WiMax, hodc tuong tu. Mbi bo thu-phat
c6 thé bao gdm bo truyén 633 va/hodc bd nhan 635 dé thyc thi mot cach twong tmg chire
nang cua bo truyén hodc bd nhan, thich hop véi cac lién két RAN (vi du, céc su cip phat
tan s6 va turong tu). Hon nita, b truyén 633 va bo nhan 635 ctia mdi bd thu-phat c6 thé
chia sé cac thanh phﬁn mach, phr?m mém, hoic phén sun, hoac theo cach khac co thé

dugc thuc thi riéng ré.

Theo phuong an dugc minh hoa, cic chirc nang truyén thong clia hé théng con
truyén thong 631 ¢6 thé bao gébm truyén thong dir lidu, truyén thong tiéng noi, truyén
thong da phuong ti€n, truyén théng khoang cach ngin nhu Bluetooth, truyén thong
truong gan, truyén thong dua trén vi tri nhu sit dung Hé théng dinh vi toan cau (Global
Positioning System, GPS) dé xac dinh vi tri, chtrc nang truyén thong twong ty khac, hodc
su két hop bét ky cta chiung. Vi du, hé théng con truyén thong 631 c6 thé bao gdbm
truyén thong dang o, truyén thong WiFi, truyén thong Bluetooth, va truyén thong GPS.
Mang 643B co thé bao ham cac mang c6 diy va/hodc khong ddy nhu LAN, WAN, mang
may tinh, mang khong day, mang vién thdng, mang tuong tu khac hodc, sy két hop bat
ky cta chung. Vi du, mang 643B co thé 1a mang dang 6, mang WiFi, va/hodc mang
truong gan. Ngudn dién 613 ¢6 thé duoc tao cAu hinh dé cung cip cong suét xoay chiéu
(Alternating Current, AC) hodc cong suat mot chiéu (Direct Current, DC) cho céc thanh
phén ctia UE 600.

Céc diu hiéu, cac loi ich,va/hodc cac chirc ning dugc mo ta ¢ day c6 theé dugc
thuc hién trong mot trong so cac thanh phan ctia UE 600 hogc dugc phén chia qua nhi€u
thanh phan ctia UE 600. Hon nita, cac dau hiéu, cac loi ich, va/hodc cac chirc nang dugc

md ta & ddy c6 thé dugc thuc hién theo su két hop bat ky cta phin cimg, phan mém,
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hoac phﬁn sun. Theo mét vi du, hé théng con truyén thong 631 c6 thé duoc tao ciu hinh
dé bao gém thanh phén bét ky trong s6 cac thanh phan duoc mo ta & diy. Hon nita, mach
xu ly 601 ¢co thé duoc tao cAu hinh dé truyén thong véi thanh phan bét k¥ trong s céc
thanh phan nay qua bus 602. Theo mdt vi du khéc, thanh phin bét ky trong s6 cac thanh
phén nay co thé duoc biéu dién bai cac 1énh chuong trinh dugc luu trit trong bd nhé ma,
khi dugc thuc hién bai mach xir ly 601, thuc hién cac chirc nang twong ing duge mo ta
& day. Theo mot vi du khéc, chirc ndng cua thanh phén bét ky trong 36 cac thanh phan
nay c6 thé dugc phén chia gitta mach xt ly 601 va hé théng con truyén thong 631. Theo
mét vi du khac, cac chirc ning chuyén sau khong tinh toan cta thanh phén bit ky trong
sb cac thanh phén nay co thé dugc thuc hién trong phén mém hoidc ph?ln sun va cac chirc

nang chuyén sau tinh toan co thé duoc thuc hién trong phan clmg.

Fig.7 1a so dd khéi gian lugc minh hoa méi trurong o héa 700 trong d6 céc chire
ning dugc thuc hién béi mot s6 phuong 4n ¢6 thé dugc ao hoa. Trong ngit canh nay,
phuong tién 4o hoa tao cac phién ban 4o cua cac thiét bi hodc dung cu ma cé thé bao
gbm cac nén tang phan cting 40 hoa, cac thiét bi luu trit, va cc tai nguyén mang. Nhu
dugc sir dung & day, 4o hoa co thé dugc ap dung vao nut (vi du, tram géc duogc 4o hoa
ho#c nut truy cép radié dugce do héa) hoac vao thiét bi (vi du, UE, WD hodc loai thiét bi
truyén thong khéc bét ky) hoidc céac thanh phan ctia ching va dé cap dén cach thuc hién
trong do it nhat mot phﬁn cua chirc ning duoc thuc thi dudi dang mot hodc nhiéu thanh
phén 4o (vi du, qua mdt hodc nhiéu ung dung, thanh ph?m, chirc nang, may 4o, hoac vat

chtra thuc hién trén mdt hodc nhiéu nut xir ly vat Iy trong mot hodc nhiéu mang).

Theo mdt s6 phwong an, mot s6 hodc tht ca cac chirc ning dugc md ta & déy co
thé duoc thuc hiAén dudi dang céac thanh phﬁn 40 dugc thuc hién boi mot hodc nhiéu may
40 dugc thuc thi trong mot hodc nhiéu mdi truong a0 700 duge lam chu (hosted) bdi
mdt hodc nhiéu nat phan cing 730. Hon nita, theo cac phuong én trong d6 nut 4o khong
phai 1a nut truy cap radid hodc khong doi hoi két ndi radid (vi du, nit mang 161), thi nit

mang c6 theé dugce 4o hoéa hoan toan.

Cac churc nang co thé duoc thuc hién bdi mot hodc nhiéu ung dung 720 (ma theo
cach khac c6 thé duge goi 1a cac phién ban phin mém (software instance), cac thiét bi

40, cac thiét bi chirc nang mang, cac nit do, cac thiét bi chirc ndng mang 4o, v.v.) ¢ tac
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dung dé thuc thi mot sb trong s6 cac dau hiéu, cac chirc niang, va/hodc cac l¢i ich cia
mdt sb trong sé cac phwrong an dugc boc 10 & day. Céac ung dung 720 dugc chay trong
mdi trudng 4o hda 700 ma cung cAp phan cimg 730 bao gbdm mach xir 1y 760 va bo nhé
790. B6 nhé 790 chita cac 1énh 795 thuc hién duge boi mach xtt Iy 760 nho d6 ung dung
720 c6 tac dung cung cép mot hodc nhiéu loai trong s6 cac ddu hiéu, cac loi ich, va/hodc

cac chirc nang dugce boc 10 & day.

MOoi truong ao hoa 700, bao gdm cac thiét bi phan ctng mang da ning hodc
chuyén dung 730 bao gém tap hop ctia mot hodc nhiéu bd xur ly hodc mach xur 1y 760,
ma c6 thé 1a cac bo xir Iy thwong mai khong ¢ quiy ban hang (Commercial Off-the-
Shelf, COTS), cac ASIC chuyén dung, hoac loai mach xit Iy khac bét ky bao gém cac
thanh phin phan cing s6 hodc tuong tw hodc cac bd xu 1y chuyén dung. MBOi thiét bi
phan ctmg 730 ¢6 thé bao gdm bd nhd 790-1 ma ¢6 thé 1a by nhé khong dn dinh dé luu
trit tam thoi cac 1énh 795 hogc phin mém dugc thuc hién béi mach xt Iy 760. Mi thiét
bi phén ctng 730 co thé bao gém mot hoac nhiéu bd diéu khién giao di¢én mang (Network
Interface Controller, NIC) 770, cling duoc goi la cac thé mach giao dién mang, ma bao
gbm giao dién mang vat ly 780. MBOi thiét bi phan ctmg 730 ciing c6 thé bao gdm phuong
tién luu trit 1au dai, én dinh, doc dugc béng may 790-2 luu trit trén do phﬁn mém 795
va/hodc céc 1énh thuc hién dugc béi mach xu ly 760. Phan mém 795 ¢6 thé bao gébm
loai phan mém bat ky bao gdm phan mém dé tao phién ban mot hodc nhiéu 16p a0 hoa
750 (cting dugc goi la cac phin mém gidm sat mdy 4o (hypervisor)), phan mém dé thuc
hién cdc may 4o 740, ciing nhu phan mém cho phép né thuc hién cac chirc nang, cac
déu hiéu, va/hodc cac lgi ich dwoc mo ta lién quan dén mot s6 phuwong an duge md ta &
day.

Cac may ao 740, bao gém viéc xir Iy 40, bd nhd ao, mang hodc giao dién 4o, va
ving luu trit 40, va ¢6 thé duge chay béi 16p a0 hoa tuong ing 750 hoac phan mém giam
sat may ao (hypervisor). Cac phuong 4n khéac nhau cua d6i tuong cua thiét bi a0 720 ¢6
thé duoc thuc hién trén mot hodc nhiéu may 4o 740, va cac cach thuc hién nay co thé

duoc tién hanh theo cac cach khic nhau.

Trong sudt qua trinh hoat dong, mach xir Iy 760 thuc hién phﬁn mém 795 dé thuc

thé hoa phan mém giam st may 4o (hypervisor) hodc 16p a0 héa 750, ma déi lic c6 thé
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duoc goi la man hinh méy 4o (Virtual Machine Monitor, VMM). Lép 40 héa 750 ¢6 thé

12 nén tang diéu hanh 40 ma xuat hién giong nhu phan cimg mang doi v6i may ao 740.

Nhu dugce thé hién trén Fig.7, phén cung 730 c6 thé 1a nut mang doc 1ap véi céac
thanh phan chung hodc riéng. Phin ctimg 730 c6 thé bao gbm ang ten 7225 va ¢b thé
thuc thi mot sb chirc nang thong qua &o hoa. Theo cach khéc, phan ctimg 730 c6 thé 1a
mot phan clia cum 16n hon cua phan ctng (vi du, nhu trong trung tdm dit liéu hoac CPE)
trong d6 nhiéu nut phén cting 1am viéc cing nhau va duoc quéan 1y qua quan Iy va didu
phéi (Management and Orchestration, MANO) 7100, ma, ciing nhu cic loai khéc, gidm

sat viéc quan ly vong doi cia cdc tmg dung 720.

Ao hoa ciia phan cimg theo mot s6 ngit canh dugc goi 1a 40 héa chirc nang mang
(Network Function Virtualization, NFV). NFV c6 thé dugc s dung dé hop nhat nhiéu
loai thiét bi mang 1én trén phan cing mdy chii dung lugng 16n tiéu chuén cong nghiép,
cac bo chuyén mach vat ly, va b luu trir vat ly, ma co thé dugc dat & cac trung tam di

liéu va CPE.

Trong ngit canh cua NFV, may ao 740 ¢6 thé 1a viéc thuc hién phan mém cla
may vat Iy ma chay cac chwong trinh nhu thé ching dang thuc hién trén may vat ly,
khéng 40 hoa. Mbi trong sb cac may 4o 740, va mot phan cua phén cing 730 ma thuc
hién may 4o 740 d6, 1a phan cimg chuyén dung cho may ao 740 d6 va/hodc phan cimg
duoc chia sé boi may ao 740 d6 véi cac may ao khac trong s6 cac may ao 740, tao thanh

phan tir mang 4o (Virtual Network Element, VNE) riéng ré.

Ciing trong ngit canh ctia NFV, chirc nang mang ao (Virtual Network Function,
VNF) chiu tranh nhiém x1r ly cac chirc ndng mang cu thé ma chay trong mot hodc nhiéu
may ao 740 & trén ha tAng mang phan ctimg 730 va tuong tmg v6i Gng dung 720 trén

Fig.7.

Theo mot sb phuong an, mot hoac nhiéu bod phan radi6 7200, ma mdi bd phan
bao gém mot hoac nhiéu bo truyén 7220 va mot hoac nhiéu bod nhan 7210 c6 thé dugc
ghép ndi véi mot hodc nhiéu ang ten 7225. Cé4c bd phan radid 7200 ¢ thé truyén thong
truc tiép véi cac nut phan ctmg 730 qua mdt hodc nhiéu giao dién mang thich hop va ¢6
thé duoc st dung két hop véi cac thanh phan 4o dé cung cép cho nut 4o cac kha ning

radi6, nhu nut truy cap radid hodc tram géc.
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Theo mét sb phuong 4an, bao hiéu nao do6 c6 thé duoc tac dong cling voi viée sty
dung hé thdng diéu khién 7230 ma theo c4ch khéc ¢6 thé duoc str dung dé truyén thong
gifta cac nut phan cting 730 va bo phan radid 7200.

Dua vao Fig.8, theo mdt phuong 4n, hé¢ théng truyén théng bao gdbm mang vién
thong 8 10, nhu mang dang 0 loai 3GPP, ma bao gém mang truy cap 811, nhu RAN, va
mang 161 814. Mang truy cap 811 bao gdm céc tram gbc 812A, 812B, 812C, nhur cac nit
B, cac eNB, cac gNB, hodc céac loai AP khong day khac, mdi tram xé4c dinh ving phu
séng 813A, 813B, 813C tuong tmg. M&i tram gbc 812A, 812B, 812C c6 thé két nbi
dugc v6i mang 161 814 qua két ndi co day hodc khong day 815. UE tht nhat 891 dugc
dit trong ving phu séng 813C duoc tao cAu hinh dé két ndi khong day véi, hodc duge
tim goi bédi, tram gbc 812C tuong tmg. UE thir hai 892 trong vung phi song 813A ¢c6
thé két ndi khong day duoc véi tram gbc 812A tuong Gmg. Mic du cac UE 891, 892
duoc minh hoa trong vi du nay, nhung cac phuong an dugc boc 10 ¢o thé ap dung duoc
tuong duong cho tinh hubng trong d6 mot UE & trong vung phu séng hodc trong d6 mot

UE dang két néi v6i tram gdc 812 tuong tmg.

Ban than mang vién thong 810 dugc két ndi voi méay tinh chii 830, ma c6 thé
dugc bao gdm trong phan cting va/hoic phin mém ctia may chu ddc 1ap, méy chu duge
thuc thi theo ddm may, may chu phén tan, hodc dudi dang céc tai nguyén xit ly trong
cum may chd. May tinh chu 830 ¢6 thé thudc quyén s& hiru hodc dudi quyén diéu khién
cua nha cung ce”ip dich vu, hoac co thé duoc van hanh béi nha cung cép dich vu hodc
thay mat nha cung cép dich vu. Cac két nbi 821 va 822 giita mang vién thong 810 va
may tinh chit 830 c6 thé mé rong truc tiép tir mang 161 814 dén may tinh chu 830 hoic
c¢6 thé di qua mang trung gian ty chon 820. Mang trung gian 820 c6 thé 1a mot trong
s6, hoic su két hop cua nhiéu hon mot trong s0, mang chung, riéng hodc chu; mang
trung gian 820, néu c6, c6 thé 1a mang truc chinh (backbone network) hozc Internet; cu
thé, mang trung gian 820 c6 thé bao gdm hai hozc nhiéu hon hai mang con (khong dugc

thé hién trén hinh vé).

Hé thng truyén thong trén Fig.8 n6i chung cho phép két ndi gitta cac UE duge
két ndi 891, 892 va may tinh chu 830. Sy két néi nay c6 thé duge mo ta duéi dang két
nbi qua internet toc do cao (Over-the-Top, OTT) 850. Mdy tinh chii 830 va cac UE dugc

-44.-



44750 45/88

Két néi 891, 892 duoc tao cAu hinh dé truyén thong dit liéu va/hodc béo hiéu qua két ndi
OTT 850, str dung mang truy cip 811, mang 15i 814, mang trung gian 820 bt ky va ha
tAng kha thi thém nita (khong dugc thé hién trén hinh v&) 1am céc thanh phén trung gian.
Két ndi OTT 850 c6 thé 1a 16 rét v6i y nghia 1a cac thiét bi truyén thong tham gia ma
qua d6 két ndi OTT 850 di qua khong biét viée dinh tuyén ciia cic hoat dong truyen
thong duong lén va dudng xubng. Vi du, tram gbc 812 c6 thé khong hodc khong can
dugc thong bao vé viée dinh tuyén trudc d6 cta hoat dong truyén thong duong xubng
dén voi dir 1iéu bt ngudn tir may tinh chu 830 dé duoc chuyén tiép (vi du, duge chuyén
giao) dén UE duoc két nbi 891. Tuong tu, tram gbc 812 khong can nhan biét viéc dinh
tuyén sau ndy cta hoat dong truyén thong dudng 1én ra ngoai bét nguon tir UE 891 vé

phia may tinh chu 830.

Cac cach thuc hién vi du, theo mdt phuong an cua UE, tram géc, va may tinh chu
duoc théo ludn trong cac doan trén day s& dugc mo ta dua vao Fig.9. Trong hé théng
truyén thong 900, may tinh chu 910 bao gbm phén ctmg 915 bao gbm giao dién truyén
thong 916 duoc tao cAu hinh dé thiét 1ap va duy tri két ndi c6 day hodc khong day véi
giao dién ctia thiét b truyén thong khac ciia hé thong truyén thong 900. May tinh chi
910 con bao gdm mach xir ly 918, ma c6 thé c6 cac kha ning luu trit va/hodc xir ly. Cu
thé, mach xir Iy 918 c6 thé bao gdm mdt hodc nhiéu bd xit 1y 14p trinh duge, ASIC,
FPGA, hodc cac su két hop ctia ching (khong duoc thé hién trén hinh v&) duge lam
thich tng dé thuc hién cac lénh. May tinh chii 910 con bao gbm phan mém 911, ma
duoc luu trit trong hodc truy cap duge boi may tinh chi 910 va thue hién dugc bdi mach
xu ly 918. Phin mém 911 bao gom tmg dung chu 912. Ung dung chui 912 ¢6 thé hoat
dong duogc dé cung cap dich vu cho ngudi dung ¢ xa, nhu UE 930 két nbi qua két ndi
OTT 950 chdm dat tai UE 930 va mdy tinh chu 910. Khi cung cap dich vu cho nguoi
dung & xa, ing dung chu 912 c6 thé cung cép dit liéu nguoi dung ma duoc truyén nho
str dung két ndi OTT 950.

Heé théng truyén thong 900 con bao gbm tram gdc 920 dugce bb tri trong hé théng
vién thong va bao gbm phan ctimg 925 cho phép n6 truyén thong véi méy tinh chi 910
va v6i UE 930. Phin cimg 925 c6 thé bao gbm giao dién truyén thong 926 dé thiét lap

va duy tri két ndi c6 day hodc khong day voi giao dién cua thiét bi truyén thong khac
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ciia hé théng truyén thong 900, ciing nhu giao dién radi6 927 dé thiét 1ap va duy tri it
nhét két ndi khong day 970 véi UE 930 duoc dat trong viung phu song (khdng duge thé
hién trén Fig.9) dugc phuc vu béi tram g6c 920. Giao dién truyén thong 926 c6 thé duoc
tao cAu hinh dé hd tro két néi 960 dén may tinh chit 910. Két ndi 960 c6 thé 1a tryc tiép
hoiic n6 ¢6 thé di qua mang 16i (khong duogc thé hién trén Fig.9) ctia hé thong vién thong
va/hodc qua mot hoac nhidu mang trung gian bén ngoai vién thong hé théng. Theo
phuong an dugc thé hién, phin ctmg 925 clia tram gbc 920 con bao gdbm mach xir Iy
928, ma c6 thé bao gdbm mdt hodc nhiéu bd xtt 1y 14p trinh dugce, ASIC, FPGA, hodc céc
su két hop cia ching (khong duge thé hién trén hinh v&) dugc lam thich tmg dé thuc
hién cac lénh. Tram géc 920 con co phﬁn mém 921 dugc luu trit bén trong hodc truy cap

duoc qua két ndi bén ngoai.

Hé théng truyén thong 900 con bao gom UE 930 da dugc néu. Phan cimg 935
cita UE 930 c6 thé bao gdm giao dién radi6 937 dugc tao ciu hinh dé thiét 14p va duy tri
két nbi khong day 970 véi tram gbc phuc vu viing phu song trong d6 UE 930 hién dugc
b tri. Phan cting 935 ctia UE 930 con bao gdm mach xir 1y 938, ma ¢ thé bao gdbm mot
hodc nhiéu bd xt 1y 14p trinh dugc, ASIC, FPGA, hodc cac su két hop cta ching (khong
duoc thé hién trén hinh v&) dugc lam thich Gng dé thuc hién cac 1énh. UE 930 con bao
gém phﬁn mém 931, ma duge luu trit trong hodc truy cap duge bai UE 930 va thuc hién
dugc béi mach xir Iy 938. Phan mém 931 bao gdm tng dung khach 932. Ung dung
khach 932 c6 thé hoat dong duoc dé cung cap dich vu cho ngudi dung con ngudi hodc
khong phai con nguoi qua UE 930, v6i su hd tro ctia may tinh cha 910. Trong mdy tinh
chu 910, tng dung chi thuc hién 912 ¢o6 thé truyén thong v6i tmg dung khach thyc hién
932 qua két ndi OTT 950 chém durt tai UE 930 va mdy tinh cha 910. Khi cung cdp dich
vu cho nguoi dung, ung dung khach 932 ¢6 thé nhan dit liéu yéu ciu tir tmg dung chu
912 va cung cép dit liéu nguoi dung dap lai dir liéu yéu cau. Két nbi OTT 950 c6 thé
truyén ca dit liéu yéu cau 14n dit liéu nguoi dung. Ung dung khach 932 ¢6 thé tuong tac

v6i nguoi dung dé tao dit liéu nguoi dung ma n6 cung cap.

CAn lvu y rdng mdy tinh cha 910, tram gbc 920, va UE 930 dugc minh hoa trén
Fig.9 c6 thé 1an luot twong tu hodc gidng hét mdy tinh chu 830, mot trong sd cac tram

gbc 812A, 812B, 812C, va mot trong s6 cac UE 891, 892 trén Fig.8. Diéu nay c6 nghia
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13, cac cong viéc bén trong cua cac thuc thé ndy cé thé nhu dugc the hién trén Fig.9 va

mot cach doc 1ap, cdu tric lién két mang xung quanh c6 thé nhu trén Fig.8.

Trén Fig.9, két ndi OTT 950 da dugc 14y mot céch triru twgng dé minh hoa viée
truyén thong giita may tinh chu 910 va UE 930 qua tram gbc 920, ma khong tham chiéu
r3 rang dén céac thiét bi trung gian bat ky va viéc dinh tuyén chinh x4c ctia c4c tin nhén
qua cac thiét bi nay. Ha tﬁng mang co thé x4ac dinh viéc dinh tuyén, ma n6 c6 thé duogc
tao cau hinh dé che day khoi UE 930 hodc khéi nha cung cép dich vu van hanh may tinh
chu 910, hodc ca hai. Trong khi két ndi OTT 950 hoat dong, ha tﬁng mang con co thé
thuc hién céc quyét dinh ma nho d6 no thay dbi theo cach dong viéc dinh tuyén (vi du,

trén co s& danh gid hodc tai cdu hinh sy can bang tai cia mang).

Két ndi khong day 970 giita UE 930 va tram gdc 920 1a theo céc huéng dan cua
cac phuong an dugc md ta trong toan bo ban md ta nay. Mot hodc nhiéu phuong 4n khac
nhau ning cao hiéu niang cia cac dich vu OTT duoc cung cép cho UE 930 nh¢ str dung
két ndi OTT 950, trong d6 két nbi khong day 970 tao thanh phan doan cubi cung. Chinh
xac hon, cac huéng dan ciia cdc phuong dn nay co thé nang cao, vi dy, toc do dit liéu,
dd tré, va/hodc mirc tiéu thu nang lugng va nho d6 dem lai cac 1oi ich nhu, vi dy, thoi
gian cho cia nguoi dung giam, gi6i han vé kich thudc tép duoc néi long, do dap tng t6t

hon, va/hoic tudi tho pin kéo dai.

Thu tuc do c6 thé duoc cung cép nham muc dich giam sat tdc d6 dir lidu, do tré,
va cac yéu t6 khac ma trén d6 mot hodc nhiéu phuong 4n cai thién. Con ¢ thé c6 chirc
ning mang tiy chon dé tai cAu hinh két ndi OTT 950 gitra may tinh chii 910 va UE 930,
dap lai céc su thay d6i trong céc két qua do. Thu tuc do va/hodc chirc nang mang dé tai
cAu hinh két néi OTT 950 c6 thé duge thuc hién trong phin mém 911 va phan cting 915
cua may tinh chd 910 hodc trong phan mém 931 va phéan cimg 935 ctia UE 930, hodc ca
hai. Theo mdt s6 phuong 4n, cac cam bién (khong duge thé hién trén hinh v&) c6 the
duoc trién khai trong hodc két hop v6i cac thiét bi truyén thong ma qua d6 két ndi OTT
950 di qua; cac cam bién c6 thé tham gia vao thi tuc do bang cach cung cap céc gia tri
cua cac dai lugng duge giam sat duoc 14y vi du trén ddy, hodc cung cAp céc gia tri cia
céc dai luong vat Iy khac ma tir d6 phan mém 911, 931 ¢6 thé tinh toan hodc uéc lugng

cac dai luong dugc giam sat. Viec tai cAu hinh két néi OTT 950 c6 thé bao gdbm dinh
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dang tin nhén, cac thiét lap truyén lai, dinh tuyén wu tién v.v.; viéc tai cau hinh khong
cAn phai tic dong dén tram gdc 920, va né co thé khong duoc biét dén hoic khong thé
nhan thiy duoc d6i v6i tram gbe 920. Cac thi tuc va cac chirc ndng nay c6 thé duoc biét
dén va thuc hanh trong linh vuc nay. Theo cac phuong an nhét dinh, cac phép do c6 thé
gbm bao hi¢u UE s& hiru hd trg cac phép do ctia may tinh chi 910 vé luu lugng, cic
thoi gian lan truyén, dd tré, va tuong tu. Cac phép do co6 thé duoc thuc hién trong phén
mém 911 va 931 d6 lam cho cac tin nhin dugc truyén, cu thé céc tin nhin rSng hoac
‘gia’ (‘dummy’), str dung kétndi OTT 950 trong khi né gidm sat cac thoi gian lan truyén,

cac 101 v.v..

Fig.10 1a luu dd minh hoa phuong phap dugc thuc thi trong hé¢ théng truyén
thong, theo mot phwong an. Hé théng truyén thong bao gdm mady tinh chu, tram gbc, va
UE ma c¢6 thé 1a cac thuc thé duoc mo ta dua vao Fig.8 va Fig.9. Pé don gian cho sang
ché, chi cac su tham chiéu hinh vé dén Fig.10 s& co trong phan nay. O budce 1010, miy
tinh cht cung cip dit liéu nguoi dung. O bude con 1011 (co6 thé 1a tlly chon) cua bude
1010, may tinh chu cung cAp dir liéu ngudi dung bang cach thuc hién tmg dung chu. 0
bude 1020, may tinh chti khdi tao hoat dong truyén mang dit liéu nguoi dung dén UE.
O bude 1030 (c6 thé 1a tiy chon), tram gbc truyén dén UE dit liéu ngudi dung ma duoc
mang trong hoat dong truyén ma may tinh chu da khoi tao, theo cac huéng dan cta cc
phuong 4n dugc md ta trong toan by ban mo ta nay. O bude 1040 (ciing c6 thé 1a tiy
chon), UE thuc hién ng dung khach dugc lién két véi tmg dung chi dugc thuc hién boi
may tinh chu.

Fig.11 14 lwu dd minh hoa phuong phép dugc thuc thi trong hé théng truyén
thong, theo mdt phuwong 4n. He théng truyén thong bao gbdm may tinh chu, tram gbc, va
UE ma ¢6 thé 1a cac thuc thé duge mo ta dya vao Fig.8 va Fig.9. Dé don gian cho sang
ché, chi cac sy tham chiéu hinh vé dén Fig.11 s& c6 trong phan nay. O bude 1110 cia
phuong phap nay, may tinh chd cung cAp dit liéu nguoi dung. Trong budc con tiry chon
(khong dugc thé hién trén hinh v&) mdy tinh chi cung cép dit liéu nguoi dung bang cach
thuc hién tng dung chu. O buée 1120, may tinh chi khoi tao hoat dong truyén mang dit
liéu nguoi dung dén UE. Hoat dong truyén nay c6 thé di qua tram gbc, theo cac huéng

dn cta cac phuong an duge mo ta trong toan bo ban moé ta nay. O bude 1130 (c6 thé 1a
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tiry chon), UE nhén dir liéu nguoi ding dugc mang trong hoat dong truyén nay.

Fig.12 1a luu dd minh hoa phwong phap dugc thyuc thi trong hé thong truyén
théng, theo mot phuong an. HE thdng truyén théng bao gdm mdy tinh chu, tram gbc, va
UE ma c6 thé 1a cac thuc thé duge mo ta dua vao Fig.8 va Fig.9. Dé don gian cho sang
ché, chi céc sy tham chiéu hinh v& dén Fig.12 sé& c6 trong phén nay. O buéc 1210 (co
thé 1a tiy chon), UE nhan dir lidu ddu vao dugc cung cép béi may tinh chi. Ngoai ra
hodc theo cach khac, & bude 1220, UE cung cAp dit liéu ngudi dung. O bude con 1221
(c6 thé 1a tiy chon) ctia buée 1220, UE cung cAp dir lidu nguoi dung bang cach thuc
hién Gmg dung khach. O budc con 1211 (c6 thé 1a tuy chon) cua budc 1210, UE thuc
hién tng dung khiach ma cung cép dit liéu ngudi dung phéan Gng véi dir liéu dau vao
duoc nhan dugc cung cap boi may tinh chi. Khi cung cAp dit liéu nguoi dung, ung dung
khach dugc thuc hién con c6 thé xem xét dau vao nguoi dung dugce nhén tr nguoi dung.
Khong quan tam dén céach cu thé trong d6 dit liéu nguoi dung da duge cung cap, UE
khoi tao, & bude con 1230 (c6 thé 1a tiry chon), hoat dong truyén dit liéu nguoi dung dén
may tinh chi. O buée 1240 ciia phwong phép nay, mdy tinh chii nhan dit liéu nguoi dung
dugc truyén tir UE, theo cdc huéng dan cla cac phuong 4n duge md ta trong toan bd
ban mo ta nay.

Fig.13 1a luu dd minh hoa phuong phép dugc thyc thi trong hé thong truyén
théng, theo mdt phuong an. HE thong truyén théng bao gdm may tinh chd, tram gbc, va
UE ma c6 thé 1a cac thuc thé duge mo ta dwa vao Fig.8 va Fig.9. Dé don gian cho sang
ché, chi cac sy tham chiéu hinh vé dén Fig.13 sé& c6 trong phén nay. O budce 1310 (c6
thé 1a tiry chon), theo cac huéng din cia cac phuong an dugc mo ta trong toan bd bin
mo t nay, tram gbe nhan dit lidu nguoi ding tir UE. O buée 1320 (c6 thé 1a tiy chon),
tram géc khai tao hoat dong truyén dit liéu nguoi ding dugc nhan dén may tinh chu. O
bude 1330 (c6 thé 1a thy chon), mdy tinh chu nhan dit liéu ngudi ding duge mang trong

hoat dong truyén duogc khoi tao boi tram géc.

Fig.14 1a phuong phép theo cic phuong an cu thé, phuong phép nay bat dau ¢
budce 1400 trong d6 nit mang 560 (vi du, tram gbc) truyén MAC CE bao g0m chi bao
vé tai nguyén SP SRS can duoc kich hoat hodc duoc khir kich hoat (dugc kich hoat/dugc
khit kich hoat) va thong tin chi bao méi lién h¢ khong gian dbi vé6i tai nguyén SP SRS
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(budc 1400). Ngoai ra, nhu da luu y trén ddy, mdc du thudt ngir "tai nguyén” SP SRS
doi lac dugce st dung & day, nhung cAn hiéu rang tai nguyén SP SRS ¢6 thé 1a, it nhat
theo mot sé phuong 4n, "tap hop tai nguyén" SP SRS. MAC CE c6 thé theo phuong 4n
bét ky trong s6 cac phuong 4n duge md ta ¢ ddy (vi du, phuong an bat ky trong sb
phuong an thir nhét va phuong 4n thir hai dugc mé ta trén day lién quan dén, vi dy, Fig.3
va Fig.4). WD 510 nhan MAC CE (buéc 1402) va, tuy chon la, truyén SRS theo thong
tin duoc nhan trong MAC CE (budc 1404). Vi du, néu tai nguyén SP SRS dugc kich
hoat, WD 510 truyén SRS trén tai nguyén SP SRS dugc kich hoat str dung, vi du, chum

song duong 1én duge chi bdo bdi mdi lién hé khong gian dugc chi bao trong MAC CE.

Fig.15 minh hoa so dd khéi gian luge cla thiét bi 1500 trong mang khong day (vi
du, mang khong day dugc thé hién trén Fig.5). Thiét bi nay c6 thé dugc thuc thi trong
thiét bi khong diy hodc nit mang (vi dy, WD 510 hodc nut mang 560 dugc thé hién trén
Fig.5). Thiét bi 1500 c6 thé hoat dong duoc dé thuc hién phuwong phép vi du duge md ta
dua vao Fig.14 va cac quy trinh hodc cac phuong phap khac bét ky c6 thé co dugc boc
16 & dy. Ciing cAn hidu ring phuong phép trén Fig.14 khong nhat thiét dugc thuc hién
mot minh bang thiét bi 1500. ft nhAt mot s6 cong doan ctia phuong phap nay co thé duoc

thue hién béi mot hodc nhiéu thuc thé khéc.

Thiét bi 40 1500 c6 thé bao gém mach x ly, ma co thé bao gém mot hodc nhiéu
bd vi xtr Iy hodc bd vi diéu khién, cling nhu phan cimg s6 khac, ma c6 thé bao gdm cac
DSP, cac bo logic sb chuyén dung, va trong tu. Mach xir Iy ¢6 thé duoc tao cAu hinh dé
thuc hién ma chuong trinh dugc luu trit trong bo nhé, ma co thé bao gf)m mot hoac mot
s6 10ai bd nhé nhu ROM, RAM, bd nhé dém (cache), cac thiét bi bd nhé tac dong nhanh
(flash memory), cac thiét bi luu trit quang, v.v.. Ma chuong trinh dugc luu trit trong bo
nhé bao gdm céc 1énh chuong trinh dé thuc hién mot hodc nhiéu giao thirc vién thong
va/hodic truyén thong dit liéu ciing nhur cac 1énh dé thye hién mot hogc nhicu ky thudt
dugce mo ta ¢ day, trong mot sd phuong 4n. Theo mot sb cach thuc hién, mach xtt 1y ¢6
thé dugc str dung dé 1am cho mét hodc nhiéu bo phéan 1502, va cac b phén thich hop
khéc bét ky cua thiét bi 1500, thuc hién cc chirc ndng twong tmg theo mot hodc nhiéu

phuong an cua sang ché.
Thuat nglt bd phén co thé co y nghia thong thudng trong linh vuc dién ti, thiét
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bi dién, va/hodc thit bi dién tir va c6 thé bao gdm, vi du, mach dién va/hodc dién ti, cac
thiét bi, cac modun, cac bd xtt 1y, cac bd nhd, cac thiét bi trang thai rin logic va/hodc
gian doan, cac chuong trinh mdy tinh hodc céac 1énh dé thuc hién cac tac vu tuong tng,
cac thu tuc, cac su tinh toan, cac du ra, va/hodc cac chirc ning hién thi, v.v., nhu duogc
mo ta & day.

Mot sb phuong 4n 1am vi du nhu sau.

Cdc phuwong dn nhom A

Phuong 4n 1: Phuong phap van hanh thiét bi khong dy dé kich hoat tai nguyén
tin hiéu tham chiéu tham do ban én dinh déi véi thiét bj khong day trong mang truyén
thong dang 6, bao gdm budc nhan, tir nit mang, phan tir diéu khién (CE) diéu khién truy
cap moi truong (MAC), bao gdm: chi bao vé tai nguyén tin hiéu tham chiéu tham do
ban 6n dinh can dugc kich hoat/dugc khir kich hoat; va théng tin chi bdo mbi lién hé
khong gian dbi voi tai nguyén tin hiéu tham chiéu tham do ban 6n dinh can duoc kich

hoat/dugc khir kich hoat.

Phuong 4n 2: Phuong phép theo phuong an 1, trong d6 thong tin chi bao mdi lién
hé khong gian bao gdm: chi bao v& loai tin hi¢u tham chiéu ma moi lién hé khong gian
dugc cung cip; va bd nhan dang cta tai nguyén tin hiéu tham chiéu ddi vai loai tin hiéu

tham chiéu ma moi lién hé khong gian dugc cung cap.

Phuong 4n 3: Phuong phap theo phuong an 2, trong d6 chi bao vé loai tin hiéu
tham chiéu chi bdo rang loai tin hiéu tham chiéu 12 tin hiéu tham chiéu thong tin trang
thai kénh (CSI-RS), khéi tin hiéu ddng bo hoa (SSB), hoic tin hi¢u tham chiéu tham do
(SRS).

Phuong 4n 4: Phuong phép theo phuong 4n 2, trong d6 chi bao vé loai tin hiéu
tham chiéu bao gdm hai bit dé chi bdo loai tin hiéu tham chiéu, trong d6: trang thai thi
nhét ctia hai bit nay chi bao ring loai tin hiéu tham chiéu la loai tin hiéu tham chiéu thir
nhét; trang thai thi hai cta hai bit nay chi bao r%mg loai tin hiéu tham chiéu 12 loai tin
hiéu tham chiéu thr hai; va trang thai thit ba cia hai bit nay chi bao réng loai tin hiéu

tham chiéu 12 loai tin hiéu tham chiéu thu ba.
Phuong 4n 5: Phuong phap theo phuong 4n 4, trong do loai tin hiéu tham chiéu
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the nhét 13 tin hidu tham chiéu thong tin trang thdi kénh (CSI-RS), loai tin hiéu tham
chiéu thir hai 1a khéi tin hiéu ddng bd hoa (SSB), va loai tin hiéu tham chiéu thir ba 1a
tin hiéu tham chiéu tham do (SRS).

Phuong 4n 6: Phuong phép theo phuong an 2, trong d6 MAC CE bao gbm: dctet
thir nhit bao gdm chi bao vé tai nguyén tin hiéu tham chiéu tham do ban 6n dinh cin
duoc kich hoat/dugc khir kich hoat; va dctet thir hai bao gdm chi bio v& loai tin hiéu
tham chiéu ma méi lién hé khong gian dugc cung cip va bd nhan dang cla tai nguyén
tin hiéu tham chiéu dbi v6i loai tin hiéu tham chiéu ma mdi lién hé khong gian dugc

cung cAp.
Phuong 4n 7: Phuong phép theo phuong 4n 6, trong do:

e néu bit thu nhat trong dctet thtt hai dugc thiét 1ap o trang thai tht nhét:

o bit thir nhét diing lam chi béo v& loai tin hi¢u tham chiéu ma méi lién hé
khong gian dugc cung cip va loai tin hiéu tham chiéu ma mdi lién hé
khong gian dugc cung cAp 1a tin hiéu tham chiéu thong tin trang thai kénh
(CSI-RS); va

o céc bit con lai trong dctet thit hai dung 1am bd nhan dang cua tai nguyén
tin hiéu tham chiéu déi véi CSI-RS;

e néu bit thu nhat trong dctet thtt hai dugc thiét 1ap o trang thai thit hai:
o néu bit thi hai trong dctet th hai dugc thiét 1ap & trang thai thi nhat:

=  bit thir nhéat va bit tht hai dung lam chi béo vé loai tin hiéu tham
chiéu ma mdi lién hé khong gian duge cung cép va loai tin hi€u
tham chiéu ma méi lién hé khong gian dugc cung cép 1 khdi tin
hiéu dbng bd hoa (SSB); va

» cac bit con lai trong Octet thir hai dung lam bd nhan dang cua tai
nguyén tin hiéu tham chiéu dbi véi SSB; va

o néu bit thir hai trong dctet thir hai dwoc thiét 1ap & trang thai thir hai:

= bit thit nhét va bit thi hai dimg 1am chi bao v& loai tin hiéu tham
chiéu ma méi lién hé khong gian dugc cung cép va loai tin hi€u
tham chiéu ma mdi lién hé khong gian dugc cung cép 1a tin hiéu

tham chiéu tham do (SRS); va
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= t4t ca trir mOt trong s6 cac bit con lai trong dctet thir hai dung lam

b nhan dang ciia tai nguyén tin hidu tham chiéu dbi véi SRS.

Phuong 4an 8: Phuong phap theo phuong 4n 6, trong do bit tht nhét trong dctet
thir hai duoc thiét 1p & trang thai thit nhat sao cho bit thtt nhat ding 1am chi bao vé loai
tin hiéu tham chiéu ma mdi lién hé khong gian dugc cung cép va loai tin hi€u tham chiéu
ma mbi lién hé khong gian duge cung cp 12 tin higu tham chiéu thong tin trang thai
kénh (CSI-RS); va céc bit con lai trong Octet thir hai dung lam bd nhan dang cua tai

nguyén tin hiéu tham chiéu d6i véi CSI-RS.

Phuong 4n 9: Phuong phép theo phwong 4n 6, trong do: bit thir nhat trong dctet
tht hai duoc thiét lap & trang théi thir hai; bit thir hai trong Octet thir hai dugc thiét 1ap
& trang théi thit nhat sao cho bit thir nhAt va bit thtt hai ding lam chi bdo vé loai tin hiéu
tham chiéu ma méi lién hé khong gian dugce cung cAp va loai tin hiéu tham chiéu ma
mdi lién hé khong gian dugc cung cép 14 khéi tin hiéu dong bo hoa (SSB); va céc bit
con lai trong dctet thir hai ding 1am bd nhén dang ctia tai nguyén tin hi¢u tham chiéu
dbi voi SSB.

Phuong 4n 10: Phuong phap theo phuong 4n 6, trong do: bit thir nhét trong dctet
thir hai duoc thiét 1ap & trang thai thi hai; bit thit hai trong dctet thi hai dugc thiét 1ap
& trang thai thir hai sao cho bit thir nhét va bit thit hai dung 1am chi bao vé loai tin hiéu
tham chiéu ma mdi lién hé khong gian dugc cung cAp va loai tin hiéu tham chiéu ma
mbi lién hé khong gian dugc cung cép 14 tin hiéu tham chiéu tham do (SRS); va tit ca
trir mot trong sb cac bit con lai trong dctet thir hai ding lam bo nhén dang cua tai nguyén

tin hiéu tham chiéu d6i voi SRS.

Phuong 4n 11: Phuong phép theo phuong 4n 1, trong do: néu bit thir nhét cta
dctet cia MAC CE dugc thiét 1ap & trang théi thir nhét, thi cc bit con lai trong dctet nay
bao gdm tap hop thi nhét cua cac trudong; néu bit thi nhét cua dctet nay duge thiét lap
& trang thai thir hai va bit tht hai ctia octet nay duoc thiét 1ap & trang thai thir nhét, thi
c4c bit con lai trong dctet nay bao gbm tap hop tht hai cua cac truong; va néu bit tha
nhit cia dctet nay duoc thiét 1ap & trang thai thir hai va bit thir hai ctia dctet nay dugc
thiét 1ap ¢ trang thai thtt hai, thi cc bit con lai trong dctet nay bao gbm tap hop thit ba
cua céc truong.
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Phuong 4n 12: Phuong phép theo phwong 4n 11, trong d6 tap hop thi nhét cua
céc trudmg bao gdm truong bao gdm cac bit cung cip bd nhan dang cua tai nguyén tin
hiéu tham chiéu thong tin trang thai kénh (CSI-RS) ma mdi lién hé khong gian dugc chi

bao.

Phwong 4n 13: Phuong phap theo phwong 4n 11 hodc 12, trong d6 tap hop thi
hai cua céac truong bao gbdm trudong bao gbm cac bit cung cAp bd nhan dang cua tai

nguyén khéi tin hiéu déng bd hoa (SSB) ma mébi lién hé khong gian dugc chi béo.

Phuong 4n 14: Phuong phép theo phuong an bét ky trong sb cac phuong an tr 11
dén 13, trong @6 tap hop thu ba cia cac truong bao gbm trurong bao gdm cac bit cung
cép bo nhan dang cua tai nguyén tin hiéu tham chiéu tham do (SRS) ma méi lién hé

khong gian dugc chi bao.

Phuong an 15: Phuong phap theo phuong an bét ky trong sb cac phuong 4n trén
day, phuong phap nay con bao gdm cac budc: cung cap dit liéu nguoi dung; va chuyén

tiép dit liéu ngudoi dung dén may tinh chi qua hoat dong truyén dén tram gbe.

Cdc phuwong an nhom B

Phuong 4n 16: Phuong phap van hanh nit mang (vi dy, tram gbc) dé kich hoat
tai nguyén tin hidu tham chiéu tham do ban én dinh déi véi thiét bi khong dy trong
mang truyén thong dang 6, bao gém budc truyén, dén thiét bi khong day, phﬁn tt diéu
khién (CE) diéu khién truy cap mdi truong (MAC), bao gbm: chi bao vé tai nguyén tin
hiéu tham chiéu tham do ban dn dinh can duoc kich hoat/dugc khir kich hoat; va thong
tin chi bao méi lién hé khéng gian dbi véi tai nguyén tin hidu tham chiéu tham do ban
6n dinh can dugc kich hoat/dwoc khi kich hoat.

Phuong 4n 17: Phuong phap theo phwong 4n 16, trong d6 thong tin chi bao moi
lién hé khong gian bao gbm: chi bao vé loai tin hiéu tham chiéu ma mbi lién hé khong
gian dugc cung cAp; va bd nhan dang cla tai nguyén tin hi¢u tham chiéu dbi véi loai tin

hiéu tham chiéu ma méi lién hé khong gian duoc cung cép.

Phwong 4n 18: Phuong phap theo phuong 4n 17, trong d6 chi bao vé loai tin hiéu
tham chiéu chi bao réng loai tin hiéu tham chiéu 14 tin hiéu tham chiéu thong tin trang

thai kénh (CSI-RS), khéi tin hidu dong bd héa (SSB), hodc tin hiéu tham chiéu tham do
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(SRS).

Phuong an 19: Phuong phép theo phuong 4n 17, trong d6 chi bao vé loai tin hiéu
tham chiéu bao gém hai bit @& chi bao loai tin hiéu tham chiéu, trong do: trang thai thi
nhét ciia hai bit nay chi bdo ring loai tin hiéu tham chiéu a loai tin hiéu tham chiéu thu
nhét; trang thai tha hai cta hai bit ndy chi bao réng loai tin hiéu tham chiéu 1a loai tin
hiéu tham chiéu thtt hai; va trang thai thir ba cla hai bit nay chi bao rang loai tin hiéu

tham chiéu 12 loai tin hiéu tham chiéu th& ba.

Phuong 4n 20: Phuong phap theo phwong 4n 19, trong do loai tin hi¢u tham chiéu
ther nhét 13 tin hidu tham chiéu thong tin trang thai kénh (CSI-RS), loai tin hiu tham
chiéu tht hai 13 khdi tin hiéu ddng bd hoa (SSB), va loai tin hiéu tham chiéu th ba la

tin hiéu tham chiéu tham do (SRS).

Phuong an 21: Phuong phap theo phuong 4n 17, trong d6 MAC CE bao gdm:
dctet thir nhét bao gém chi bao vé tai nguyén tin hiéu tham chiéu tham do ban 6n dinh
can dugc kich hoat/dugc khir kich hoat; va dctet thir hai bao gém chi bao v& loai tin hiéu
tham chiéu ma méi lién hé khong gian dugc cung cAp va bd nhan dang cua tai nguyén
tin hiéu tham chiéu dbi véi loai tin hiu tham chiéu ma mdi lién h¢ khong gian dugc

cung cap.
Phuong 4n 22: Phuong phap theo phuong dn 21, trong do:

e néu bit thir nhét trong dctet thtt hai duge thiét 1ap 6 trang thai thir nhat:

o bit thir nhit ding 1am chi bdo v& loai tin hiéu tham chiéu ma moi lién h¢
khong gian dugc cung cép va loai tin hiéu tham chiéu ma méi lién hé
khong gian dugc cung cAp 1a tin hiéu tham chiéu thong tin trang thai kénh
(CSI-RS); va

o cc bit con lai trong dctet thir hai dung lam b nhén dang cia tai nguyén
tin hiéu tham chiéu ddi véi CSI-RS;

e nédu bit thir nhét trong dctet thir hai dugc thiét 1ap & trang thai thir hai:
o néu bit tht hai trong dctet thir hai dugc thiét 1ap & trang thai thir nhét:
=  bit thir nhit va bit thir hai dung lam chi bao vé loai tin hiéu tham
chiéu ma méi lién hé khong gian dugc cung cap va loai tin hiéu

tham chiéu ma mdi lién hé khong gian dugc cung cap 1a khdi tin
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hiéu ddng bo hoa (SSB); va

= cac bit con lai trong Octet thir hai dung lam bd nhén dang cua tai
nguyén tin hi¢u tham chiéu dbi voi SSB; va

o néu bit thir hai trong dctet thir hai dugc thiét 1ap & trang théi thir hai:

= bit thir nhét va bit thi hai dung 1am chi bao vé loai tin hiéu tham
chiéu ma méi lién hé khong gian dugc cung cAp va loai tin hiéu
tham chiéu ma mdi lién hé khong gian dugc cung cap 1a tin hiéu
tham chiéu tham do (SRS); va

= At ca trir mot trong sb cac bit con lai trong dctet thir hai dung 1am

bd nhan dang ctia tai nguyén tin hiéu tham chiéu ddi véi SRS.

Phuong 4n 23: Phuong phap theo phuong dn 21, trong do: bit thir nhét trong dctet
thir hai dugc thiét 1p & trang thai thit nhat sao cho bit thit nhat diing 1am chi bao vé loai
tin hiéu tham chiéu ma mdi lién hé khong gian dugc cung cép va loai tin hi¢u tham chiéu
ma mdi lién hé khong gian duge cung cép 1a tin higu tham chiéu thong tin trang thai
kénh (CSI-RS); va céc bit con lai trong 6ctet thit hai dung 1am bd nhan dang cua tai

nguyén tin hiéu tham chiéu déi v6i CSI-RS.

Phuong 4n 24: Phuong phéap theo phuong 4n 21, trong do: bit thir nhéit trong dctet
tht hai dugc thiét 1ap & trang théi thir hai; bit thir hai trong Octet thir hai dugc thiét lap
& trang thai thtt nhat sao cho bit thir nhét va bit thir hai ding 1am chi bao v& loai tin hiéu
tham chiéu ma mdi lién hé khong gian dugc cung cAp va loai tin hiéu tham chiéu ma
mbi lién hé khong gian dugc cung cap 1a khdi tin hiéu dong bd hoa (SSB); va cac bit
con lai trong dctet thir hai ding lam bd nhan dang cua tai nguyén tin hi¢u tham chiéu
dbi véi SSB.

Phuong 4n 25: Phuong phép theo phuong 4n 21, trong do: bit thir nhét trong dctet
thir hai duoc thiét 1ap & trang thai thir hai; bit thw hai trong dctet thir hai duoc thiét 1ap
& trang thai thir hai sao cho bit thir nhat va bit thtt hai ding 1am chi bao v€ loai tin higu
tham chiéu ma mdi lién hé khong gian dugc cung cap va loai tin hiéu tham chiéu ma
mbi lién hé khong gian duogc cung cép 14 tin hiéu tham chiéu tham do (SRS); va tit ca
trir mot trong s cac bit con lai trong dctet thir hai ding lam b nhan dang cua tai nguyén

tin hiéu tham chiéu dbi v6i SRS.
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Phuong 4n 26: Phuong phéap theo phuong 4n 16, trong do: néu bit thi nhét cua
octet ciia MAC CE duoc thiét 1ap & trang thai th nhét, thi cc bit con lai trong dctet nay
bao gdm tap hop thi nhét cua céc truong; néu bit thir nhit cia dctet nay duge thiét 1ap
& trang thai thr hai va bit thr hai cua dctet nay duoc thiét 1ap & trang thai thir nhét, thi
c4c bit con lai trong dctet nay bao gdm tap hop thir hai cia cc trudng; va néu bit thu
nhat ctia dctet ndy duogc thiét 14p & trang théi thir hai va bit thtr hai cia octet ndy dugc
thiét 14p & trang thai th hai, thi cac bit con lai trong dctet nay bao gbm tap hop thit ba

cua céc trudng.

Phuong 4n 27: Phuong phép theo phuong an 26, trong do6 tap hop thir nhat cua
c4c trudng bao gém truong bao gbm céc bit cung cap bo nhan dang cta tai nguyén tin
hiéu tham chiéu thong tin trang thdi kénh (CSI-RS) ma méi lién hé khong gian duge chi

bao.

Phuong 4n 28: Phuong phap theo phuong an 26 hodc 27, trong d6 tap hop thu
hai clia cac truong bao gém trudng bao gdm cac bit cung cip bd nhan dang cta tai

nguyén khéi tin hiéu déng bo hoa (SSB) ma mdi lién hé khong gian dugc chi béo.

Phuong an 29: Phuong phéap theo phuong an bét ky trong sb cac phuong an tir 26
dén 28, trong d6 tap hop thtt ba cta cc truong bao gbm truong bao gdm céc bit cung
cAp bo nhan dang cua tai nguyén tin hiéu tham chiéu thim do (SRS) ma méi lién hé

khong gian dugce chi bo.

Phuong an 30: Phuong phép theo phuong an bét ky trong s6 cac phuong 4n trén
day, phuong phap nay con bao gdm cac budc: thu nhan dit liéu ngudi ding; va chuyén

tiép dit liéu nguoi dung dén méy tinh chi hodc thiét bi khong day.

Cdc phuong an nhom C

Phuong 4n 31: Thiét bi khong day dé kich hoat tai nguyén tin hiéu tham chiéu
tham do ban 6n dinh dbi véi thiét bi khong day trong mang truyén thong dang 0, thiét bi
khéong diy bao gdm: mach xir Iy dugc tao cAu hinh d& thuc hién budc bat ky trong s6
céc bude theo phuong 4n bat ky trong s6 cac phuong 4n nhém A; va mach cip dién duoc

tao cAu hinh dé cip dién cho thiét bi khong day.
Phuong 4n 32: Tram gbc dé kich hoat tai nguyén tin hiéu tham chiéu tham do ban
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n dinh d6i véi thiét bi khong diy trong mang truyén thong dang 6, tram gbc bao gdm:
mach xir Iy dugc tao cu hinh dé thuc hién buéce bét ky trong sd cac bude theo phuong
an bat k¥ trong s6 cac phwong 4n nhém B; mach cép dién duoc tao cau hinh dé cép dién

cho tram goc.

Phuong 4n 33: Thiét bi ngudi dung (User Equipment, UE) dé kich hoat tai nguyén
tin hiéu tham chiéu tham do ban 6n dinh d6i vai thiét bi khong day trong mang truyén
thong dang 6, UE nay bao gdm: cac dng ten duoc tao ciu hinh dé giri va nhan cac tin
hiéu khong day; mach trung gian (front-end) radidé duoc két ndi v6i cac ang ten va véi
mach xt 1y, va dugc tao cdu hinh dé quy dinh céc tin hiéu dugc truyén thong giita dng
ten va mach xir ly; mach xt ly duogc tao cAu hinh dé thyuc hién budc bat ky trong sb cac
buge theo phuong 4n bt ky trong sd cac phuong 4n nhém A; giao dién dau vao dugc
két ndi v6i mach xtt Iy va duoc tao ciu hinh dé cho phép nhép thong tin vao UE dé dugc
Xt ly b&i mach xtr ly; giao dién dAu ra duoc két ndi voi mach xir ly va dugc tao cAu hinh
8 két xult thong tin tir UE ma da duoc xir Iy bai mach xtt 1y; va pin duge két ndi véi

mach xtt 1y va dugc tao cu hinh dé cp dién cho UE.

Phuong 4n 34: Hé théng truyén thong bao gdm may tinh chi bao gbém: mach xir
Iy duogc tao cAu hinh dé cung cip dit liéu nguoi ding; va giao dién truyén thong duoc
tao cAu hinh dé chuyén tiép dit liéu nguoi ding dén mang dang 6 dé truyén dén thiét bi
nguoi dung (UE), trong d6 mang dang 6 bao gbm tram gdc c6 giao dién radié va mach
xu ly, mach xur ly cia tram géc duoc tao ciu hinh dé thuc hién bude bét ky trong sb cac
bude theo phwong 4n bat ky trong sb cac phwong 4n nhom B.

Phuong an 35: Hé thong truyén thong theo phurong 4n trén day con bao gbm tram
gbe.

Phuong 4n 36: Hé thdng truyén thong theo 2 phwong an trén day, hé théng nay
con bao gdm UE, trong d6 UE dugc tao cau hinh dé truyén thong véi tram gc.

Phuong 4n 37: Hé thdng truyén thong theo 3 phuong 4n trén ddy, trong d6: mach
xir Iy ctia may tinh cht dugc tao cau hinh dé thuc hién tng dung chu, nhd d6 cung cap
dit liéu ngudi ding; va UE bao gébm mach xtt ly duge tao céu hinh dé thuc hién ung

dung khéach duoc lién két voi timg dung chu.
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Phuong 4n 38: Phuong phap dugc thuc hién trong hé théng truyén théng bao gdm
may tinh chu, tram gbc va thiét bi nguoi dung (UE), phuong phép nay bao gdm céc
budc: & may tinh chd, cung cép dit liéu nguoi dung; va & may tinh chi, khéi tao hoat
dong truyén mang dit liéu ngudi dung dén UE qua mang dang 6 bao gbm tram gdc, trong
d6 tram gdc thuc hién budc bat ky trong sb cac buéc theo phuong an bét ky trong s6 céc

phuong 4n nhom B.

Phuong 4n 39: Phuong phép theo phuong 4n trén ddy, phuong phap nay con bao

gom bude, & tram gbc, truyen dit liéu nguoi dung.

Phuong 4n 40: Phuong phép theo 2 phuong 4n trén day, trong d6 dir liéu nguoi
dung duoc cung cp & mdy tinh chu bang cach thuc hién tng dung chi, phuong phap
nay con bao gbm budc, & UE, thuc hién ung dung khach duoc lién két v6i ing dung

chu.

Phuong 4n 41: Thiét bi nguoi ding (UE) dugc tao céu hinh dé truyén thong voi
tram géc, UE nay bao gém giao dién radi6 va mach xur ly dugc tao cAu hinh dé thuc hién

phurong phap theo 3 phuong an trén day.

Phuong an 42: HE théng truyén théng bao gdm mdy tinh chii bao gbém: mach xtr
Iy dwoc tao cau hinh dé cung cap dit lidu ngudi dung; va giao dién truyén thong duoc
tao cAu hinh dé chuyén tiép dit liéu nguoi dung dén mang dang 6 dé truyén dén thiét bi
nguoi dung (UE), trong d6 UE bao gdm giao dién radié va mach xir 1y, cac thanh phan
ctia UE dugc tao cAu hinh dé thuc hién buéce bat ky trong sd cac budce theo phuong an
bét k¥ trong s6 cac phuong 4n nhém A.

Phuong 4n 43: Hé thng truyén théng theo phuong an trén ddy, trong d6 mang
dang 6 con bao gbm tram gbc duge tao cAu hinh dé truyén thong vé6i UE.

Phuong 4n 44: Hé thong truyén thong theo 2 phuong 4n trén ddy, trong d6: mach
Xt Iy ctia may tinh cht duoc tao cAu hinh dé thuc hién tng dung chu, nhd d6 cung clp
dit liéu nguoi dung; va mach xut ly cua UE dugc tao cAu hinh d thuc hién Ging dung
khach dugc lién két véi tmg dung chu.

Phuong 4n 45: Phuong phap dugc thuc hién trong hé théng truyén théng bao gbdm
may tinh chu, tram gbc va thiét bi nguoi dung (UE), phuong phap nay bao gdm cac
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buéc: & may tinh chil, cung cap dit liéu ngudi dung; va & may tinh chi, khoi tao hoat
dong truyén mang dit liéu nguoi ding dén UE qua mang dang d bao gdm tram géc, trong
d6 UE thuc hién buéc bét ky trong sb cac bude theo phuong an bét ky trong s cac

phuong 4n nhém A.

Phuong 4n 46: Phuong phép theo phuong an trén day, phuong phap nay con bao

gom budc, & UE, nhén dit liéu nguoi dung tir tram goc.

Phuong an 47: Hé théng truyén thong bao gbdm may tinh chi bao gbm: giao dién
truyén thong duge tao cAu hinh d nhan dit liéu ngudi ding bit ngudn tir hoat dong
truyén tir thiét bi nguoi dung (UE) dén tram gbc, trong d6 UE bao gbm giao dién radio
va mach xtr Iy, mach x& ly ciia UE dugc tao cAu hinh dé thuc hién buéc bét ky trong $b

cac budc theo phuong an bét k¥ trong s6 cac phuong 4n nhém A.

Phuong 4n 48: Hé théng truyén thong theo phwong 4n trén day, hé théng nay con
bao gdm UE.

Phuong an 49: H¢ théng truyén thong theo 2 phuong 4n trén déy, hé théng nay
con bao gém tram géc, trong d6 tram géc bao gém giao dién radi6 dugc tao cAu hinh dé
truyén thong véi UE va giao dién truyén théng duoc tao cAu hinh dé chuyén tiép dén

mady tinh chu dit liéu ngudi dung duge mang boi hoat dong truyén tir UE dén tram géc.

Phuong an 50: Hé théng truyén thong theo 3 phuong 4n trén day, trong d6: mach
X Iy cia mdy tinh chu duoc tao cAu hinh dé thuc hién tng dung chii; va mach xit Iy cta
UE duoc tao cu hinh dé thuc hién Gng dung khach dugc lién két véi ung dung chd, nho

d6 cung cip dit liéu ngudi dung.

Phuong 4n 51: Hé thong truyén thong theo 4 phuong én trén déy, trong d6: mach
Xt ly cia may tinh chu dugc tao cAu hinh dé thuc hién tng dung chi, nhd d6 cung cap
dir liéu yéu cau; va mach xtr ly ciia UE duoc tao cAu hinh dé thuc hién ung dung khach
duoc lién két voi ing dung chii, nhd d6 cung cép dir liéu ngudi dung dap lai dit liéu yéu

cau.

Phuong an 52: Phuong phap dugc thuc hién trong hé théng truyén thong bao gdbm
may tinh chu, tram gbc va thiét bi ngudi dung (UE), phuong phap nay bao gdm cac

budc: ¢ may tinh chu, nhan dit li€u nguoi dung dugc truyén dén tram géc tor UE, trong
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d6 UE thuc hién budc bit ky trong sb cac budc theo phwong an bét ky trong sb cac

phuong dn nhom A.

Phuong 4n 53: Phuong phap theo phuong an trén day, phuong phap nay con bao

gom bude, & UE, cung cap dit liéu nguoi dung cho tram goc.

Phuong 4n 54: Phuong phép theo 2 phuong an trén diy, phwong phap nay con
bao gébm budc: & UE, thuc hién Gmg dung khach, nho' d6 cung cAp dir liéu nguoi dung
can duogc truyén; va & may tinh ch, thyc hién Gng dung chu duoc lién két véi ung dung

khéch.

Phuong 4n 55: Phuong phap theo 3 phuong 4n trén diy, phuong phap nay con
bao gém budc: & UE, thuc hién ing dung khach; va & UE, nhén dir liéu dau vao dén ung
dung khach, dit li€u dau vao duoc cung cip ¢ may tinh chu bang cach thuc hién tng
dung chu dugc lién két voi tng dung khach, trong d6 dit liéu nguoi dung can duoc

truyén duoc cung cap béi tmg dung khach dép lai dit liéu dAu vao.

Phuong an 56: Hé thong truyén thong bao gdm mady tinh chi bao gdm: giao dién
truyén thong duoc tao cAu hinh dé nhan dir liéu nguoi ding bét ngudn tir hoat dong
truyén tir thiét bi nguoi ding (UE) dén tram gdc, trong do6 tram gbc bao gbm giao dién
radi6 va mach xur Iy, mach xur ly cua tram géc duoc tao cAu hinh dé thuc hién buédc bat

ky trong s cac buéc theo phwong an bat ky trong s6 cac phuong an nhém B.

Phuong an 57: He théng truyén thong theo phuong 4n trén déy con bao gbm tram

goc.

Phuong an 58: H¢ théng truyén thong theo 2 phuong an trén ddy, hé théng nay

con bao gdbm UE, trong d6 UE dugc tao cAu hinh dé truyén thong véi tram gbe.

Phuong 4n 59: Hé théng truyén thong theo 3 phuong én trén déy, trong do: mach
Xt Iy cia may tinh chu dugc tao cAu hinh dé thuc hién ung dung chu; UE dugce tao ciu
hinh dé thuc hién tng dung khach dugc lién két voi ung dung chi, nho d6 cung cap dir

liéu nguoi dung can duge nhan béi mdy tinh cha.

Phuong 4n 60: Phuong phap duoc thuc hién trong hé thdng truyén thong bao gdbm
may tinh chd, tram gbc va thiét bi nguoi dung (UE), phuong phap nay bao gbm cac
budc: & may tinh chd, nhan, tir tram géc, dit liéu nguoi dung bat nguén tr hoat dong
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truyén ma tram gdc da nhan tir UE, trong d6 UE thyc hién budc bét ky trong sd cac bude

theo phuong an bét ky trong sd cac phurong 4n nhém A.

Phuong 4n 61: Phuong phép theo phuong an trén day, phuong phap nay con bao

gom budc, ¢ tram goc, nhan dit liéu nguoi dung tir UE.

Phuong 4n 62: Phuong phap theo 2 phuong 4n trén day, phwong phap nay con

bao gom budc, & tram goc, khoi tao hoat dong truyén cia dit liéu ngudi dung dugce nhén

cho may tinh chu.

ft nhAt mot s tir viét tit trong sb cac tir viét tit sau day c6 thé dugc sir dung trong

sang ché. Néu c6 su khong nhat quan gitta cac tir viet tat, thi vu ti€n cach n6 dugc su

dung trén day. Néu dugc liét ké nhiéu lan dudi day, thi thuat ngit dugc liét ké dau tién

s& duoc uu tién so véi (cac) thuat ngtt duoc ligt ké sau do bat ky.

2G

3G

3GPP

4G

5G

AC

AP SRS

ASIC

ATM

BS

BSC

BTS

CD

CDMA

Thé hé thir hai

Thé hé thi ba

Du 4n dbi tac thé hé thi ba
Thé hé tht tu

Thé hé thit nam

Dong dién xoay chiéu

Piém truy cap

Tin hiéu tham chiéu tham do phi chu ky
Mach tich hgp chuyén dung
Ché db truyén khong dong bd
Tram gbc

Bo diéu khién tram géc

Tram thu-phat gc

Dia compact

Pa truy cap chia ma
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COTS
CP-OFDM
CPE

CPU

CQI

CRI
CSI-RS
D2D

DAS

DC

DCI
DIMM
DSP

DVD
EEPROM
eFD-MIMO
eMTC
eNB
EPROM

E-SMLC
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Phén tir diéu khién

Thuong mai khoéng c6 quay ban hang

Dén kénh chia tan sé truc giao tién t6 vong

Thiét bi thudc nha riéng thué bao

Bo xur ly trung tdm

Thong tin chét lwong kénh

Chi s6 tin hiéu tham chiéu thong tin trang thai kénh
Tin hiéu tham chiéu thong tin trang thai kénh
Thiét bi-dén-thiét bi

Hé théng ang ten phin tan

Dong dién mot chidu

Thong tin diéu khién duong xubng

Modun bd nhd hai hang

Bo xtt 1y tin hiéu sd

Dia video sb

B nhé chi doc 1ap trinh duge x6a duge bang dién
Nhiéu diu vao nhiéu diu ra toan phan cai tién
Truyén thong kiéu méy cai tién

Nut B cai tién hodc phat trién

B0 nhd chi doc 14p trinh dugc x6a dugc

Trung tdm phuc vy dinh vi thué bao di dong (Evolved

Serving Mobile Location Center)

FDD

FD-MIMO

Song cdng chia tan s
Nhiéu dau vao nhiéu dau ra toan phan
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FPGA Mang cbng 14p trinh dugc dang trudong

GHz Gigahec

gNB Tram géo thé hé tiép theo hodc tram géc radid méi
GPS Hé¢ théng dinh vi toan cau

GSM Heé théng toan cau cho truyén thong di dong
HDDS Luu trit dir liéu s anh toan ky

HD-DVD  Dia da ning s6 mét do cao

ID Bo nhéan dang

IE Phén tir théng tin

/O Vao vara

IoT Internet van vat

P Giao thtrc Internet

LAN Mang cuc bo

LEE Thiét bi dugc nhiing vao may tinh x4ch tay
LME Thiét bi dugc gin vao may tinh xéach tay
LTE Phét trién dai han

M2M May-dén-may

MAC Diéu khién truy cip mdi truong

MANO Quén ly va diéu phoi

MCE Thuc thé phdi hop nhiéu 6/phét da phuwong
MCS Trang thai diéu bién va ma héa
MDT Téi thidu hoa céac thir nghiém diéu khién

MIMO Nhiéu dau vao nhiéu dau ra

MME Thuec thé quan 1y di dong
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MSC
MSR
MTC

NB-IoT

NIC

o&M
OFDM
OSS
OTT
PDA
PDCCH
P-GW
PMI
PROM
P SRS
PSTN
PUSCH
QCL

RAID

44750

Trung tdm chuyén mach di dong
Radi6 da chuén

Truyén thong kiéu may

Internet van vat dai hep

Ao hoa chirc ning mang

B6 diéu khién giao dién mang
K¥ thuat radio méi

Van hanh va bdo tri

Dén kénh chia tan s6 truc giao

Hé¢ théng hd trg hoat dong

Két ndi qua internet tdc d6 cao (Over-the-Top)

Thiét bi hd trg s6 c4 nhan

Kénh diéu khién duong xudng vat ly
Cong mang dit liéu goi

B0 chi bdo ma tran tién ma hoa

B0 nhé chi doc 1ap trinh duoc

Tin hiéu tham chiéu tham do dinh ky
Mang dién thoai chuyén mach cong cong
Kénh chia sé duong lén vat ly

Tua cung vi tri

Mang 6 dia doc 1ap dy phong

B6 nhd truy cip ngu nhién

Mang truy cép radio

K§ thuét truy cép radio
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RS

RUIM

SCEF

SDRAM

SIM

SOC

SON

SONET

SP SRS

SRI

SRS

SSB

TCP

TDD

TFRE

TPMI

TRI
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Tén s6 radio

B chi b4o hang

B diéu khién mang radio

B0 nhé chi doc

Diéu khién tai nguyén radio

Dau radio tir xa

B0 phén radid tir xa

Tin hi¢u tham chiéu

Modun dinh danh nguoi dung thdo duoc
Thiét bi chirc nang 16 dién kha nang dich vu
Bo nhé truy cap ng?lu nhién dong déng bd
Mobdun dinh danh thué bao

Hé théng trén chip

Mang tu to chire

Mang quang hoc ddng bd

Tin hiéu tham chiéu tham do ban on dinh
B0 chi bao tai nguyén tin hiéu tham chiéu tham do
Tin hiéu tham chiéu tham do

Khéi tin hiéu déng bd hoa

Giao thire didu khién truyén

Song cdng chia thoi gian

Phén tir tai nguyén thoi gian/tan sb

B0 chi bao ma tran tién ma hoa truyén

Bo chi b4o hang truyén
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TRP

TS

UMTS

USB

UTRAN

V2I

v2v

V2X

VoIP

WAN

WCDMA

WD

WiMax

WLAN
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Diém truyén-nhan

Dac ta k¥ thuat

Thiét bi ngudi ding

Hé théng vién théng di dong toan cau
Bus ndi tiép da nang

Mang truy cap radié mat dat toan cau
Xe-dén-ha tang

Xe-dén-xe

Xe-dén-moi ddi tuong

Man hinh may 4o

Phan tir mang 4o

Chtrc ndng mang 4o

Tiéng nodi qua giao thirc Internet
Mang dién rong

Da truy cap chia ma dai rong

Thiét bi khong day

Kha ning twong tac toan cau véi truy nhap vi séng

Mang cuc bo khong day

Ngudi ¢6 hidu biét trung binh trong linh vuc twong (mg s& hidu duogc cac su cai

tién va cai bién doi véi cac phuong an cia sang cheé. Tat ca cac su cai tién va cai bién

nay duoc coi 1a ndm trong pham vi cia sang ché dugc boc 10 ¢ day.
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YEU CAU BAO HOQ
1. Phuong phép van hanh thiét bi khong day (510) trong mang truyén théng dang o,

phuong phép nay bao gbm cac budc:

nhén (1402), tir nit mang (560), phan tir diéu khién (CE) diéu khién truy cép modi
truong (MAC) (MAC CE), bao gom:
chi b4o vé tap hop tai nguyén tin hiéu tham chiéu tham do ban 6n dinh can
duoc kich hoat hoac dugc khir kich hoat; va
thong tin chi bio mdi lién hé khong gian ddi voi tap hop tai nguyén tin
hiéu tham chiéu thdm do ban 6n dinh cin duoc kich hoat hodc dugc khir kich
hoat;
trong d6 MAC CE bao gom:
octet thir nhat bao gdm chi bao vé tap hop tai nguyén tin hiéu tham
chiéu tham do ban én dinh can duoc kich hoat hodc duge khir kich hoat;
va
Octet thir hai bao gém chi bao vé loai tin hiéu tham chiéu ma mdi
lién hé khong gian dugc cung cép va bd nhan dang cua tai nguyén tin hi¢u
tham chiéu déi v6i loai tin hiéu tham chiéu ma mdi lién h¢ khong gian
dwoc cung cép.
2. Phuong phap theo diém 1, trong d6 chi bao vé loai tin hiéu tham chiéu chi béo rang
loai tin hiéu tham chiéu 1a tin hiéu tham chiéu thong tin trang thdi kénh (Channel State
Information Reference Signal, CSI-RS), khéi tin hiéu dong bd héa (Synchronization
Signal Block, SSB), hodc tin hiéu tham chiéu tham do (Sounding Reference Signal,
SRS).

3. Phuong phéap theo diém 1, trong d6 chi béo vé loai tin hiéu tham chiéu bao gdm hai
bit d chi béo loai tin hiéu tham chiéu, trong do:

trang thai thtr nhét cta hai bit nay chi bao ring loai tin hi¢u tham chiéu 1a loai tin
hiéu tham chiéu thtr nhét;

trang thai tht hai ctia hai bit nay chi bao rang loai tin hiéu tham chiéu 1a loai tin

hiéu tham chiéu tht hai; va
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trang thai tht ba cta hai bit nay chi bo rang loai tin hiéu tham chiéu 12 loai tin
hiéu tham chiéu thu ba.
4. Phuong phép theo diém 3, trong d6 loai tin hiéu tham chiéu thir nhét 13 tin hiéu tham
chiéu théong tin trang thai kénh (CSI-RS), loai tin hiéu tham chiéu thi hai 13 khéi tin higu
ddng bo hoa (SSB), va loai tin hiéu tham chiéu thtr ba 1a tin hiéu tham chiéu tham do

(SRS).
5. Phuong phép theo diém 1, trong d6:
néu bit thir nhit trong dctet thir hai dwoc thiét 1ap & trang thai thit nhit:

bit thir nhat ding 1am chi béo vé loai tin hiéu tham chiéu ma méi lién hé khong
gian dugc cung cip va loai tin hiéu tham chiéu ma mdi lién hé khong gian
dwoc cung cip 1a tin hiéu tham chiéu thong tin trang thai kénh (CSI-RS);

va
cac bit con lai trong dctet thr hai dung lam bd nhan dang cua tép hop tai
nguyén tin hiéu tham chiéu ddi v6i CSI-RS; va
néu bit thir nht trong dctet thir hai dugc thiét 14p & trang thai thir hai:
néu bit thar hai trong dctet thir hai duge thiét 14p & trang thai thi nhét:
bit thi nhat va bit thtr hai ding 1am chi bao vé loai tin hiéu tham chiéu
ma mdi lién hé khéng gian duge cung cép va loai tin hiéu tham
chiéu ma mdi lién hé khong gian duge cung cép 1a khdi tin hiéu
dong bd héa (SSB); va
cac bit con lai trong dctet thr hai dung lam bd nhén dang cua tap hop
tai nguyén tin hiéu tham chiéu ddi v6i SSB; va
néu bit thir hai trong dctet thir hai duoc thiét 1ap & trang théi thit hai:
bit thit nhat va bit tht hai ding 1am chi bao vé loai tin hiéu tham chiéu
ma mdi lién hé khong gian dwoc cung cép va loai tin hiu tham
chiéu ma méi lién hé khong gian duge cung cép 1a tin hiu tham

chiéu tham do (SRS); va
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tAt ca trlr mOt trong sd céc bit con lai trong dctet thir hai dung lam bd

nhén dang cua tip hop tai nguyén tin hiéu tham chiéu d6i voi SRS.
6. Phuong phap theo diém 1, trong do:

bit thir nhét trong dctet thir hai duoc thiét 14p & trang thai thi nhét sao cho bit thir
nhit diing lam chi béo v& loai tin hiéu tham chiéu ma méi lién hé khong gian dugc cung
cép va loai tin hiéu tham chiéu ma mdi lién hé khong gian dugc cung cép 1a tin hiéu
tham chiéu thong tin trang thai kénh (CSI-RS); va

céc bit con lai trong dctet thit hai dung 1am b nhén dang cta tap hop tai nguyén
tin hiéu tham chiéu déi véi CSI-RS.

7. Phuong phap theo diém 1, trong do:

bit thir nhat trong dctet thir hai dugc thiét 1ap & trang thai thir hai;

bit thir hai trong 6ctet thir hai dugc thiét 1ap & trang thai thi nhét sao cho bit thi
nhat va bit tht hai ding 1am chi bao v& loai tin hiéu tham chiéu ma méi lién hé khong
gian duoc cung cép va loai tin hiéu tham chiéu ma mdi lién hé khong gian dugc cung
cp 1a khéi tin hiéu dong bd hoa (SSB); va

céc bit con lai trong dctet thit hai dung 1am bd nhan dang cta tp hop tai nguyén
tin hiéu tham chiéu dbi v6i SSB.

8. Phwong phép theo diém 1, trong do:

bit thir nhét trong Octet thir hai dugc thiét 14p & trang thai thir hai;

bit thir hai trong octet thir hai duoc thiét 1ap & trang théi tha hai sao cho bit thir
nht va bit thir hai ding 1am chi bao v& loai tin hiéu tham chiéu ma méi lién hé khong
gian dugc cung cép va loai tin hiéu tham chiéu ma mdi lién hé khong gian dugc cung
cAp 1a tin hiéu tham chiéu tham do (SRS); va

tAt ca trir mOt trong s cac bit con lai trong dctet thir hai dung lam bd nhan dang
cua tip hop tai nguyén tin hiéu tham chiéu dbi véi SRS.

9. Phuong phép theo diém 1, trong do:

néu bit thir nhit ctia dctet cia MAC CE duoc thiét 1ap ¢ trang théi thur nhét, thi

céac bit con lai trong Octet bao gbm tap hop thir nhét cia céc truong;
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néu bit thir nhit ctia dctet nay duoc thiét 1ap & trang thai thir hai va bit thir hai cia
dctet nay duoc thiét 1ap o trang thai thur nhét, thi cac bit con lai trong dctet bao gbm tap
hop thi hai cua céc truong; va

néu bit thir nhat ciia dctet nay duoc thiét 1ap & trang thai thir hai va bit thir hai cua
octet nay duogc thiét 14p & trang thai thit hai, thi cac bit con lai trong Octet bao gbm tap
hop thir ba cua céc truong.
10. Phuong phap theo diém 9, trong d6 tap hop thir nhét ctia cac trudong bao gdm trudng
bao gdm cac bit cung c4p bo nhan dang cta tap hop tai nguyén tin hi¢u tham chiéu thong

tin trang thai kénh (CSI-RS) ma mébi lién hé khong gian dugc chi béo.

11. Phuong phép theo diém 9 hoic 10, trong d6 tap hop tht hai cua céc trudng bao gbm
truong bao gdm c4c bit cung cAp bo nhan dang cua tap hop tai nguyén khéi tin hiéu ddng

b6 hoa (SSB) ma mdi lién hé khong gian dugc chi bao.

12. Phuong phép theo diém 9 hoic 10, trong d6 tap hgp thi ba cua céc truong bao gdm
truomg bao gdm céc bit cung cip bd nhan dang cla tap hop tai nguyén tin hi¢u tham

chiéu tham do (SRS) ma mdi lién h¢ khong gian dugc chi béo.

13. Phuong phap theo diém bat ky trong sd cac diém tir 1 dén 10, trong d6 chi bao 1a chi
béo dé kich hoat tap hop tai nguyén tin hiéu tham chiéu tham do ban on dinh, va phwong
phép nay con bao gdm budc truyén (1404) tin hiéu tham chiéu tham do trén tap hop tai

nguyén tin hi¢u tham chiéu tham do ban 6n dinh duoc kich hoat.
14. Thiét bi khong day (510) dung cho mang truyén thong dang o, thiét bi khong day
(510) nay bao gdm:
giao dién (514) bao gém mach trung gian radi6 (512); va
mach xt ly (520) dugc lién két v6i giao dién (514), mach xir Iy (520) dugc tao
cAu hinh d& 1am cho thiét bi khong day (510):
nhan, tir nat mang (560) qua giao dién (514), phan tir diéu khién (CE) diéu
khién truy cap mdi truong (MAC), bao gbm:
chi bao vé tap hop tai nguyén tin hi¢u tham chiéu tham do ban 6n

dinh can duoc kich hoat ho#c dugc khir kich hoat; va
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thong tin chi bao modi lién hé khong gian d6i véi tap hop tai nguyén tin
hiéu tham chiéu tham do ban 6n dinh can dugc kich hoat hodc dugce khir kich
hoat;
trong 46 MAC CE bao gbm:
dctet thir nhat bao gdm chi bao vé tap hop tai nguyén tin hiéu tham
chiéu tham do ban 6n dinh can dugc kich hoat hodc duge khtt kich hoat;
va
octet thir hai bao gdm chi bao vé loai tin hiéu tham chiéu ma mbi
lién hé khong gian dugc cung cép va bd nhan dang cua tai nguyén tin hiéu
tham chiéu déi v6i loai tin hiéu tham chiéu ma mdi lién hé khong gian
dugc cung cap.
15. Thiét bi khong day (510) theo diém 14, trong d6 thiét bi khong day (510) con dugc
lam thich tng dé thuc hién phuong phép theo diém bat k¥ trong sb cac diém tir 2 dén
13.

16. Phuong phap van hanh nat mang (560) trong mang truyén thong dang 6, phuwong

phap nay bao gbm cac bude:

truyén (1400), dén thiét bi khong day (510), phan tir diéu khién (CE) diéu khién
truy cap moi truong (MAC) (MAC CE), bao gom:
chi béo v tap hop tai nguyén tin hiéu tham chiéu tham do ban 6n dinh can
duoc kich hoat hodc dugc khir kich hoat; va
thong tin chi bao méi lién h¢ khong gian d6i voi tap hop tai nguyén tin
hiéu tham chiéu tham do ban én dinh can duoc kich hoat hodc duge khir kich
hoat;
trong d6 MAC CE bao gbm:
octet thit nhat bao gdm chi bao vé tip hop tai nguyén tin hiéu tham
chiéu tham do ban &n dinh cin duoc kich hoat hodc dugce khi kich hoat;
va
dctet thir hai bao gdm chi bao vé loai tin hiu tham chiéu ma méi

lién hé khong gian dugc cung cap va bo nhan dang cua tai nguyén tin hiéu
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tham chiéu ddi v6i loai tin hiéu tham chiéu ma méi lién hé khong gian
duoc cung cap.
17. Phuong phép theo diém 16, trong d6 chi bao v& loai tin hiéu tham chiéu chi bao ring
loai tin hiéu tham chiéu 1a tin hiéu tham chiéu théng tin trang thai kénh (CSI-RS), khéi
tin hiéu déng bo hoa (SSB), hoac tin hi¢u tham chiéu tham do (SRN).

18. Phuong phép theo diém 16, trong dé chi bao vé loai tin hiéu tham chiéu bao gom hai

bit dé chi bao loai tin hiéu tham chiéu, trong d6:

trang thai tht nhét cta hai bit nay chi bao ring loai tin hiéu tham chiéu 14 loai tin
hiéu tham chiéu thr nhét;

trang thai thi hai cda hai bit nay chi béo r::ing loai tin hiéu tham chiéu 1a loai tin
hiéu tham chiéu thi hai; va

trang thai thir ba cua hai bit nay chi bao rﬁng loai tin hiéu tham chiéu 12 loai tin
hiéu tham chiéu thi ba.
19. Phuong phép theo diém 18, trong d6 loai tin hiéu tham chiéu thir nhit 1a tin hiéu
tham chiéu thong tin trang thai kénh (CSI-RS), loai tin hi¢u tham chiéu thr hai 1a khoi
tin hiéu ddng bd héa (SSB), va loai tin hiéu tham chiéu thir ba la tin hiéu tham chiéu

tham do (SRS).
20. Phuong phap theo diém 16, trong do:
néu bit thit nhit trong dctet thir hai duge thiét 14p & trang théi thir nhét:

bit thir nhat dung 1am chi bao v loai tin hiéu tham chiéu ma mdi lién hé khong
gian duoc cung cap va loai tin hiéu tham chiéu ma méi lién hé khong gian
duoc cung cAp 14 tin hiéu tham chiéu thong tin trang thai kénh (CSI-RS);

va

céc bit con lai trong Octet thir hai dung lam b nhan dang cua tp hop tai

nguyén tin hiéu tham chiéu ddi véi CSI-RS; va
néu bit thir nhét trong dctet thit hai duge thiét 1ap & trang thai thit hai:
néu bit thtr hai trong octet thir hai dugc thiét 1ap & trang thai thir nhét:

bit th nhét va bit thi hai dung lam chi bao vé loai tin hiéu tham chiéu

ma moi lién hé khong gian dugc cung cap va loai tin hiéu tham
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chiéu ma moi lién hé khong gian dugc cung cap 1a khoi tin hiéu

d6ng bd hoa (SSB); va
céac bit con lai trong Octet thir hai dung lam bd nhén dang cua tap hop
tai nguyén tin hiéu tham chiéu d6i véi SSB; va
néu bit thr hai trong Octet thir hai dugc thiét 14p ¢ trang thai thir hai:

bit thir nhAt va bit th hai dung 1am chi béo v loai tin hiéu tham chiéu
ma mbi lién hé khong gian duge cung cAp va loai tin hiéu tham
chiéu ma mdi lién hé khong gian dugc cung cAp 1a tin hiéu tham

chiéu tham do (SRS); va

tAt ca trir mot trong sb cac bit con lai trong octet thir hai dung lam bd

nhéan dang cta tdp hop tai nguyén tin hiéu tham chiéu dbi voi SRS.
21. Phuong phap theo diém 16, trong do:

bit thir nhét trong Octet thur hai dugc thiét 1ap & trang thai thi nhét sao cho bit thu
nhét ding 1am chi béo v& loai tin hiéu tham chiéu ma mdi lién hé khong gian duge cung
cip va loai tin hiéu tham chiéu ma mdi lién hé khong gian dugc cung cAp 1a tin hiéu
tham chiéu thong tin trang thai kénh (CSI-RS); va

céc bit con lai trong Octet thir hai dung lam b nhan dang cta tép hop tai nguyén
tin hiéu tham chiéu doi v6i CSI-RS.

22. Phuong phap theo diém 16, trong d6:

bit thir nhit trong dctet thit hai duge thiét 14p & trang thai thir hai;

bit thir hai trong dctet thir hai dugc thiét 1ap o trang thai thir nhit sao cho bit thir
nhét va bit thit hai ding 1am chi bao vé loai tin hiéu tham chiéu ma mdi lién hé khong
gian dugc cung cép va loai tin higu tham chiéu ma mdi lién hé khdng gian dugc cung
cép 1a khéi tin hiéu dong bd hoa (SSB); va

céc bit con lai trong octet thir hai dung 1am b nhan dang cua tap hop tai nguyén
tin hiéu tham chiéu ddi voi SSB.

23. Phuong phap theo diém 16, trong do:

bit thir nhét trong dctet thir hai dugc thiét 1ap & trang thai tht hai;
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bit thir hai trong octet thir hai duoc thiét 14p & trang thai tht hai sao cho bit thir
nhat va bit thir hai ding 1am chi bao v& loai tin hiéu tham chiéu ma méi lién hé khong
gian dugc cung cép va loai tin hiéu tham chiéu ma méi lién hé khong gian dugc cung
cép 1a tin hidu tham chiéu tham do (SRS); va

tat ca trir mot trong sb cac bit con lai trong dctet thir hai dung lam bd nhan dang
ctia tap hop tai nguyén tin hiéu tham chiéu ddi vé6i SRS.

24. Phuong phép theo diém 16, trong do:

néu bit thir nhit cta dctet cia MAC CE duoc thiét 1ap & trang thai thir nhat, thi
c4c bit con lai trong dctet bao gdm tap hop thir nhét clia cac truong;

néu bit thir nhét cua dctet nay duogc thiét 1ap & trang thai tha hai va bit thir hai cta
octet nay duoc thiét 1ap & trang thai thir nhét, thi c4c bit con lai trong dctet bao gdm tap
hop thir hai cua céc truong; va

néu bit thr nhét cua dctet ny dugce thiét 1ap o trang thai thir hai va bit thir hai cua
dctet nay duogc thiét 1ap o trang thai thtt hai, thi cac bit con lai trong dctet bao gom tap
hop thir ba cua céc truong.
25. Phuong phap theo diém 24, trong d6 tap hop thir nhét ctia cac trudng bao gdm trudng
bao gdm cac bit cung cAp bd nhan dang clia tap hop tai nguyén tin hi¢u tham chiéu thong

tin trang thai kénh (CSI-RS) ma mdi lién hé khong gian dugc chi béo.

26. Phuong phép theo diém 24 hoic 25, trong d6 tap hop thir hai cua cac trudng bao
gbm trurong bao gbm c4c bit cung cap b nhan dang cla tap hop tai nguyén khéi tin hiéu

ddng bo hoa (SSB) ma mbi lién hé khong gian dugce chi bao.

27. Phuong phép theo diém 24 hogc 25, trong d6 tap hop thir ba clia cc trudong bao gdm
truong bao gdbm céc bit cung cip bd nhan dang cta tap hop tai nguyén tin hiéu tham

chiéu tham do (SRS) ma méi lién hé khong gian dugce chi bao.
28. Nut mang (560) dung cho mang truyén thong dang 6, nit mang (560) nay bao gdm:
giao dién (590); va

mach xtr ly (570) dugc lién két v6i giao dién (590), mach xir ly (570) dugc tao
cAu hinh dé 1am cho ntit mang (560):
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truyén, dén thiét bi khong déy (510), phan tir diéu khién (CE) diéu khién
truy cdp moi truong (MAC) (MAC CE), bao gbm:
chi bao vé tap hop tai nguyén tin hiéu tham chiéu tham do ban 6n
dinh can dugc kich hoat hodc dugc khir kich hoat; va
thong tin chi bao mbi lién hé khong gian dbi véi tap hop tai nguyén tin
hiéu tham chiéu tham do ban 6n dinh cin duge kich hoat hodc dugc khir kich
hoat;
trong 46 MAC CE bao gom:
dctet thir nhit bao gdm chi bao vé tp hop tai nguyén tin hiéu tham
chiéu tham do ban én dinh can duoc kich hoat hodc dugc khir kich hoat;
va
octet thir hai bao gdm chi bdo vé loai tin hiéu tham chiéu ma méi
lién hé khong gian dugc cung cép va bd nhan dang cia tai nguyén tin hiéu
tham chiéu ddi véi loai tin hiéu tham chiéu ma méi lién hé khong gian
dwogc cung cap.
29. Nt mang (560) theo diém 28, trong d6 niit mang (560) con dugc 1am thich tng dé
thue hién phwong phép theo diém bat ki trong s6 céac diém tir 19 dén 27.
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