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(57) Sang ché d& cap dén cac phuong phap, méay, hé thong va thiét bi truyén thong
khong day. Thiét bi nguoi ding (user equipment - UE) ¢6 thé nhan tap hop tin hiéu dong
bo hoa thir nhat tir ngudn dong bd hoa thir nhét va ¢6 thé nhan tap hop tin hidu dong bod
hoa thir hai tir ngudn dong bd hoa thir hai, trong d6 UE xac dinh muc wu tién thu nhat
cho ngudn déng bd héa thir nhat dua vao dinh danh (identification - ID) thir nhat gin voi
tap hop tin hicu déng bo héa thi nhat va mace uu tién tha hai cho nguén d@)ﬂg bo hoa thu
har dua vao 1D thi hai gén vG1 tap hop tin hiéu dr?mg bo hoa thir hai. Do d6, UE sau do
c6 thé chon ngudn ddng bo hoa thir nhat hodc nguén dong bod héa thir hai dwa vao ngudn
dong bo hda nao co6 mire vu tién cao hon va truyén thong voi ngudn dong bo hoa duge
chon (vi du, qua cic cudc truyén thong lién két phu). Sang ché con dé cap dén phuong

tién bat bién doc duoc béng may tinh.
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Linh vue ki thuat dwoc dé cip

Sang ché dé cap dén cac hé thong truyén thong khong day, cu thé hon dén cac k§

thuat déng bd hoa dua vao sur vu tién tin hiéu déng bd hoa lién két phu.
Tinh trang k§ thuit cta sang ché

Céc hé thong truyén thong khong day duoc trién khai rong rai dé cung cap cac
loai né1 dung tm‘yén thong khac nhau nhu thoai, video, dir liéu gbi, guri tin nhin, phat
quang ba, v.v.. Cic hé thong nay co thé hd tro truyén thong v&i nhiéu nguoi diung bang
céch dung chung tai nguyén hé thdng ¢6 sin (vi du, thoi gian, tan sb va cong sudt). Cac
vi du vé cac hé théng da truy cap nhu vay bao gdm cac hé théng thé hé thu tu (fourth
generation - 4G) nhu hé thong tién hoa dai han (Long Term Evolution - LTE), hé théng
LTE tién tién (LTE-Advanced - LTE-A), hodc hé théng LTE-A Pro va hé thong thé hé
thr nam (fifth generation - SG) ma c6 thé duge goi 1a hé thong vo tuyén maéi (New Radio
- NR). Cac hé théng nay co thé st dung céc cong nghé nhu da truy cap phéan chia theo
ma (code division multiple access - CDMA), da truy cip phén chia theo thoi gian (time
division multiple access - TDMA), da truy cap phan chia theo tan s6 (frequency division
multiple access - FDMA), da truy cdp phian chia theo tan sb truc giao (orthogonal
frequency division multiple access - OFDMA), hodc ghép kénh phan chia theo tin sé
truc giao trai phd bién déi Fourier roi rac (discrete Fourier transform spread orthogonal
frequency division multiplexing - DFT-S-OFDM).

Hé thong truyén thong da truy cdp khong day co6 thé bao gom mot sd tram gbe
hodc nut truy cdp mang, mdi tram hodc nit niy hd tro dong thoi viée truyén thong cho
nhiéu thiét bi truyén théng, céc thiét bi nay c¢6 thé dugce goi khac 1a thiét bi nguol dung
(user equipment - UE). Trong mot s6 trudong hop, UE ¢6 thé dong bd hoa voi ngudn déng
b6 (vi du, ngudn ddng bd hoa) trude khi truyén thong véi ngudn dong bo. Tuy nhién, UE
¢6 thé nhan tin hidu déng bé hoa tr nhidu nguon dong bo. do do anh huréng dén kha nan 2

cua UL dé xdc dinh nguon dong bd nao dé dong bo hoa va, sau do, truyén thong.
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Bén chét k§ thuit cia sing ché

Cac k¥ thuat duge md ta lién quan dén phuong phap, hé théng, thiét bi, va may
cai tién ho tro cac ky thuat dong bd hoa dua vao su wu tién tin hiéu dong bo hoa lién két
phu. Vi du. cc ky thuat duoe md ta dé xuat thiét bi nguoi ding (user equipment - UE)
dé nhan tap hop tin hiéu déng bd hoa tha nhét tu nguén déng b0 hoac dé)ng bo hoa thu
nhat (vi du, UE thir nhat) va nhan tap hop tin hiéu dong bé hda thir hai tir ngudn déng bd
hodc déng bo hoa thi hai (vi dy, UE thit hai), trong d6 UE x4c dinh mirc vu tién thir nhat
cho ngudn dong bé thir nhit dua vao dinh danh (identification - ID) thu nhét gin véi tap
hop tin hiéu dong bo hoa thir nhat va mire wu tién thir hai cho ngudn dong b¢ thir hai dua
vao ID tht hai gin voi tap hop tin hiéu dong bo hoa tht hai (vi du, cac ID thap hon
tuong ting v&i mire uu tién cao hon). Do do, UE sau do ¢o thé chon ngudn dong bo thir
phét hodc ngudn dong bo thy hai dua vao viée ngudn ddng bo nao cd mic vu tién cao
fom va truyén thong voi ngufyruﬁén g bo duoc chon (vi du. qua cac cude truyén thong lidn
két phu).

Trong mot sé trutmg hop, agudn dong bo thir nhit va ngudn dong bo. thi hai b
thé 1a mot phiin cua tap hop nguf)n d’f)ng bd thir nhat doc lap vo1 he théng vé tinh dan
duong toan cau (global navigation satellite system - GNSS) (vi du, ngoai ving phu séng
ctia hé thong GNSS, khong dige ndi voi tram gde, v.v.). Ngoai ra, UE ¢6 thé xac dinh sb
do cong suat thir nhat (vi du, s6 do cong suat nhén tin hi¢u tham chiéu (reference signal
recetved power - RSRP)) cho t@p hop tin hiéu dong bo hoa thu nhat va sb do cong sud
thtr hai cho tap hop tin hiéu d{”)ng bd héa thir hai, trong dé budce lua chon nguén dé“)ng bd
thir nhat hodc ngudn d'f“mg b6 thit hai dua vao s6 do cong sudt thir nhit va s6 do cong suét

thir hai.

r
n

Sang ché de r;-:.uétphuo‘ng phép. truyén thong khong day tai UE. Phuong phédp co
thé bao gom bude nhén ,céu_ hinh thtr nhat tir ngudn dong bd hoa thir nhat, cé}; hinh thu
nhat bao gobm ID ngu‘én dong bo hoa thir nhat gén vGi ngudn dong bod hoa thit nhét, nhan
cau hinh thu hai tir ngué)_n dé;lg b0 hoa thr hai, chu hinh thtr hai bao gbém ID :ngu(*)n d&gg
b6 héa thir hai gén vdi nguf)r: déng.bc} hoa thir hai, nhén dang ID ng‘uén déng bo hoa thir
nhat va 1D ngudn déng bo hoa thir hat ia tor tap hop ID ngudn dong bo hoa thir nhat g“ iy
Vi cac ngué‘m déng td hoa doc 1dp, x4c dinh mirc vu tién thtr nhét cho nguén déng b
hoa thir n xai dua vao 1D ngLon dong bo héa thi nhat va mie un tién th hai cho ngudn

dong bo | noa thir hat dya vio [0 12udn dong b hoa thir hai, chon '19110*1 CTOYLO bo hda thi
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nhat dua vao mic uu tién thi nhit cao hon muc wu tién thir hai, va truyén thong voi mét
hodc nhidu thiét b bang cach sir dung thong tin dong bo hoa gin Vi ngudn dong bod hoa
thir nhét duoc chon lam tham chiéu déng bo hoa. Trong mot 0 vi du, mét hodc nhiéu
thiét bi ¢6 thé bao gdm ngudn dong bod thir nhét, ngudn dong bo the hai, ca ngudn dong
bo thir nhit va ngudn déng bd thir hai, hoic khong bao gdm ngudn dong bd thir nhat
ciing nhur ngudn dong bo thi hai (vi du, thiét bi bd sung).

Sang ché dé xuat may dé truyén thong khong day tai UE. My nay c6 thé bao gdm
bo xir 1y, bd nhé duge ghép ndi véi bo xu 1y, va cae lénh duoe luu trir trong bo nhé. Bo
xir 1y ¢6 thé thue thi cac lénh dé khién cho may nhén cdu hinh thtr phat tr ngudn ddng bo
hoa th(r‘nhét, cau hinh thu n_hét bao gdm ID ngudn dong b hoa thir nhat gan véi ngudn
dong bd hoa thir nhét, nhan cin hinh tht hai tir 11gu6n dong bod hoa thu hai, cau hinh thu
hai bao gom 1D ngudn ddng bo hoa thr hai gin v6i ngudn dén g bd hoa thir hai, nhan
dang ID nguf‘)n déng bo hoa thi nhét va ID ngu?)n déng bd hda tht hai la tr tdp hop ID
ngudn dong b hoa thir nhat gan vdi cac ngudn dong bd héa doc lap, xac dinh mic uu
tién thir nhat cho nguén dong bd héa tht nhit dwa vao ID ngudn dong bd hoa thir nhit va
mire wu tién thé hai cho nguon dong bo héa thr hai dua vao ID ngudn dong b héa thir
hai. chon ngudn dong bo hoa thir nhit dua vao mic uvu tién thi nhat cao hon muc uu tién
thr hai, va t_ruyén thong voi mot hodc nhiéu thiét bi bang cach sir dung thong tin dong bo
héa gan v6i ngudn dong bd hoa thir nhéat duge chon lam tham chiéu dong bo hoa.

Sang ché dé cap dén mdy khac dé truyén thong khong day tai UE. May ¢6 thé bao
gom phuong tién nhén cdu hinh tha nhat tir ngudn dong bod héa thir nhét, cau hinh thtr
nhat bao gom ID ngudn dong bd héa thir nhat gan véi ngudn dong bd hoa thir nhit, nhén
céu hinh th hai tir ngudn dong bd héa thir hai, cau hinh thir hai bao g6m ID ngudn dong
bo hoa thi hai gan véi nguon déng bd hda thir hai, nhan dang ID nguén dong bo hoa thi
nhat va ID ngudn dong bd héa thir hai 1a tir tip hop ID ngudn dong bo hoa thir nhit gin
vO1 céc nguén d&“)ng bo hoa doc 1ap.. xac dinh mie vu tién tha nhét cho ngu?)n dé)ng bo
hoa thir nhép dya vao 1D nguén (I?mg bo hoa thir nhat va mire au tién thr hai chon guon
dong bo hoa thir hai dya vao ID ngudn dong b hoa thir hai, chon ngudn dong bo hoa thi
nthét dwa vao muc uu tién thir nhat cao hon muc vu tién th hai, va truyén théng voi mot
hoac nhiéu thiét bi bang cach st dung thong tin dong bd hoa gin véi ngudn dong bo hoa

thr nhat dugce chon lam tham chiéu dong bd hoa.
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g tién bat bién doc duge bang may tinh luu trir ma dé

o

Sang ché dé xuat phuron
truyén thong khong day tai UE. Ma co thé bao gom cic 1énh thuc thi duge béi bo xir 1y
dé nhan cdu hinh thr nhat tir nguon déng bo hoa thir nhét, ciu hinh thir nhat bac gom ID
ngudn dong bo hoa thir nhéat gan véi ngudn dong bo hoa thir nhat, nhan cau hinh tha hai
tr nguén déng bd hoéa thu hai, cdu hinh thu hai bao gdbm ID ngudn dong bo héa tht hai
gin voi ngudn dong bod héa thtr hai, nhan dang 1D ngudn dong bd hoa thir nhat va ID
ngudn dong bo hoa thir hai 1a tir tap hop ID ngudn dong bo héa thi nhit gin véi cac
ngudn dong bo héa doc lap, xac dinh mirc vu tién thu nhat cho ngudn déng bd hoa thu
nhat dua vao ID ngudn déng bo hoa thir nhat va mic uu tién thi hai cho nguon dong bo
hoa thir hai dua vao I ngudn déng bo hoa thir hai, chon ngudn dong bd héa tha nhat
dura vao mire wu tién thi nkdt cao hon mae uu tién thy hai. va u‘uyén thong vo1 mot hoic
nhiéu thiét bi bang cach st dung thong tin dong bd hoa gan vGi ngudn dong bo héa thi
nhét duoc chon lam tham ghiéu déng bo hoba. ;

Mot SC) vi du vé;}thl’O'ng phap, may va phuong tién bat bién doc duoc bing may
tinh duge md ta ¢ day cd thé con bao g&n cac hoat dong, _dé.u hiéu, phuong tién hoac
lénh dé xac dinh 36 do RSRP thir nhét cho nguén déng b héa tho nhat va RSRP thit hai
cho ngudn dong bd hoa thir hai, trong d6 n oudn ddng bd hoa thir nhat ¢6 thé duoc chon
dua vao cac sd do RSRP thi nhat.

Mot s vi du vé phuong phap, may va phuong tién bat bién doc duge bang may
tinh duge md ta ¢ day, ¢6 thé con bao g_[ﬁm cac hoat dong, déu hiéu, phuong tién hodc
lénh dé nhér cdu hinh thtr hai 1&' ngu@n déng b6 hoéa thir hai, nhan dang 1D nguém dong
bG hoa thir hai co thévco mic ara tién cao hon ID ngudn dong bo hoa thir nhat, v chuyvén
tiép cac cudc truyén théng v mot hoac I_lhiéu thiét b1 tir sir dung thdng tin d{‘jng b0 hoa
gém Vol n gu611 dong bd hoa th nhat dugc chon sang st dung thong tin dong bo hoa gin
v6i ngudn dong bod hoa thir hai dua it nhat mot phan vao mic uu tién cao hon cia ID
ngudn dong bo hoa thir hai.. _

Mot s6 vi du ve phuong phap, méay va phuong tién bé‘t‘ bién doc duoc bang may
tinh dugc mo6 ta & day co thé bao gém thém cac hoat d@ng,,déu hiéu, phuong tién hodc
lénh dé nhan dang nguén dfns_z bd héa thtr ba bao ,g@)m D nguén dong bo hoa thtr ba, ID
ngubn dong bo hoa thit ba turtap hop 1D nguon déng bo hoa thir hai gan véi miic vu tién
cao hon tap hop ID ngudn déng.b@ hoa thu nhat, va truyén thong vo1r mot hodc nhiéu_

thiét bi bang cach st dung théog tin dong b hda gan voi ngudn doéng bo hoa thir ba dua
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vao tap hgp ID nguon dong bd hoéa thir hai ¢ mirc wu tién cao hon tap hop 1D ngudn
ddng bo hoa thir nhat.

Trong mot sd vi du vé phuong phap, may va phuong tién bat bién doc duoc bing
méy tinh duoc md ta & day, tip hop ID ngudn ddng bo hoa (htr hai co thé dugc gin vai
vung pht song GN5S.

Trong mét sO vi du vé phuong phap, may va phuong tién bat bién doc dugce bing
may tinh duge md ta ¢ day, cic ngudn ddng bd hoa doc lap gan vai tap hop 1D nguon
ddng bod hoa thi nhat bao gémlcéc nguon dong bd hoa ngoai ving phi. séng GNSS,
khong duge két ndi véi tram gbe, doc lap voi tham chiéu ddng bd hoa, hodc két hop cia
chung. ‘

Trong mot s6 Vi du vé phuong phap. may va phirong tién bét bién doc duge bing
may tinh dugc mo ta & diy, mace uu tién thir nhét ¢6 thé cac hon mac uu tién tha hai dya
vao ID ngudn déug bd hoa thir nhit thép hon ID ngudn dong bo hoa thir hai.

Trong mot 56 vi du ve phuong phap, may va phuong tién bét bién doc duoc bang

méay tinh duge mo6 1a ¢ day trene do6 ID ngudn dong bd hoa thit nhat co cung gi:

\
J &

o

A tr1 voi
ID ngudn dong bé hoa tha hai, phuong phap, may va phuong tién bét bién doc duoc
bang méy tinh c¢6 thé bao gbm thém cac hoat ddng, dau hicu, phuong tién hoac 1énh dé
xéc dinh s6 do RSRP thr nhat cho ngudn déng b hoa thi nht va sd do RSRP tht ha:
cho nguon d’éng bo hoa thir hait, trong dé ngudn dong bé hoa thir nhit ¢o thé duoc chomn
dua vao 56 do RSRP thiy nha. 7

Trong mét s6 vi du \e phuong phép, may va phuong tién bét_ bién doc dugc bang
méy tinh duge mo ta ¢ day, mic uu tién thi nhét va mure uu tién tha hat ¢6 thé duoge xdc
dinh da vac cdc nhom vu tién trong tap hop 1D ngudn dong b0 hoa thir nhit gin voi cAc
ngudn dong bo hoa doc lap. ‘

Mot sd vi du ve phuong phdp, may va phuong ti¢n bhat bién doc du(_)’c-béng may
tinh dugc md ta ¢ diy ¢o thé.b‘ao oom thém cac hoat don g, dau hidu, phuong tién hoac
1enh dé nhan, qua bdo higu didu khién tai nguyén vo tuyén (radic resource control -
RRC), chi bao vé can gl v tién.

‘Trong mot s¢ vidu w phueng phap. may va phuong tign bat bién doc dugc bang

may tinh dwge mo ta & diy, nguon dong bo hoa thi nhét ¢ the bao gém UE thir nhat va

ngudn dong bd hoéa th hai ¢ theé bao gdm UE thir hai.

L
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Trdng'm‘@t'sé vi du vé phirong phap, may va phfrcmg tién bat bién doc duge bang
may tinh duoc moé ta ¢ V‘Ciéy,'ti‘uy:‘én thong véi mot hodc nhiéu thiét bi c6 thé bao gém cac
cude truyén thong lién két phu, va cdu hinh thir nhét ¢6 thé duge nhan qua lién két phu
Vo1 ngu@m dé)ng b0 hoa thu nhét va cAu hinh tht hai ¢6 thé duoc nhan qua lién két phu

véi nguon dong bo hoa thir hat.
Mo ta van tat cac hinh vé

Fig.1 minh hoa mot vi du vé hé théng truyén thong khong day ho tro cac k¥ thuat
d‘é‘mg bd hoa du‘a Vao su Lm tién tin hiéu 6611g bo hoa lidn két phu theo céc khia canh ctia
sang ché. | o |

Fig.2 minh hoa mdt vi du vé hé théng {'ruyéf} théng khong day ho o cac kv th\iﬁ*&
(jéllg b6 hoa dua vac sy uru tién tin hiéu dfmg bo hoa lién két phu theo céc kiia canh cua
sang ché. |

- Cac hinh v& Fig/3A va Fig.3B minh hoa céc vi du vé cac vung phi song tin hiéu
déng b6 hoa hd tro-.cac k¥ thudt d?mg bd hoa dua vao sy uu tién tin hi¢u df‘”)ng b0 hoa lién
két phu theo cac khia canh cua sdng ché.

Fig.4 minh hoa mdt vi du vé khdi tin hiéu d’éng bo héa ho tro cac k¥ thuat déng
bd hoda dua vao su uu tién tin hidu déng b6 hoa lien két phu-theo céc khia canh cta sdng
che.

Fig.5 minh hoa mot vi du vé ludng quy trinh ho trg cac kv thuét dong bo hoa dua
vao su uu tién tin hiéu déng b hoa lién két phu theo cac khia canh cua sang ché.

Céc hinh v& Fig.6 va Fig.7 1a so dd khdi thé hién thiét bi hd tro cdc k§ thut dong
bo hoa dua vao sy vu tién tin hi¢u déng b6 hoa lién két phu theo céc khia canh cta sang
Ché.

Fig.2 1a so db khéi thé hi¢n bo quan i}'ﬂtruyén théng!_thiét bi ngudi dung (user
equipment - UE) hé tro cac ki thuat déng b0 hoa dua vao su uu tién tin hiéu d@mg bo hoa
lién két phu theo cac khia canh ciia sang ché. o

Fig.9 12 so db thé hién hé¢ thong bao gdm thiét bi hé tro cdc k§ thuat dong bd hoa
dua vao sy uu f1én 1in hiéu;dé‘ang bo hoa lién két phu theo gac khia canh cia sang ché.

Céc hinh ve tur Fig.Fig. 10 dén‘E‘ig.l’z 1a cac luu do minh hoa céc phugng phap ho
tro k¥ thuat déng b0 hoa dua vao su uu tién tin hiéu déng b6 hoa lign két phu theo cac

khia canh cua sang ¢hé.

(@)
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Mo ta chi tiét sing ché

Trong mot sfl)‘hé thong truvén théng khéng cdy, thiét bi nguoi dung (UE) ¢6 thé
nhan tin hiéu dong bo hoa ngLﬁn dong bo (vi du. ng\.\f)n dong bo hoa) dé cho phép UE
dong bod hoa véi ngudn dong by trude khi thiét iap két noi va truyén thong véi nguon
dong bo. Vi du, céc tin hiéu dong bo hoa cd thé cho phép UE truyén va nhan cdc ban tin
v6i ngudn dong bo theo thdi gian nhu duge bi &u thi boi cac tin hiéu dong bd hoa (vi du,
UE diéu ¢hinh thot gian dé déng bo véi thoi gian cia ngudn dong bd). Trong mot sb
truong hop, nguén ﬁéng bd ¢6 thé 1a tram géc, UE tham chiéu déng bo hoa, hodc thiét bi
khong day twong tu duoc két ndi voi hé théng vé tinh dan dudng toan cdu (global
navigation satellite system - GNSS), trong do thot gian gan voi tin higu dong bo hoa
duge x4c dinh tr GNSS. Ngoai ra, ngu(})ndéng b6 ¢6 thé nim ngoai viing pht soéng clia

GNSS va-co thé xac dinh thoi gian dé bicu thi voi cac tin hidu dong bd hoa ma khong
can sy ho tro ctia GNSS. Do do, UE cH. gang thiét 1ap M‘f néi voi nguon dong b0, trong
do nguon dong bo nam ngeai vang pht séong GNSS, 6 thé»nhén tin hi¢u dong bo hoa
lién két phu tir ngu(}n d@ng bo d4é dong bd hoa. Trong mét s6 truong hop, UE ¢6 thé nhéan
nhiéu tin hiéu dén g b6 hoa lién két phu tix nhiéu ngudn dong bd tuong tmg nhung co thé
khong biét phai chon ngudn déng bo nao.

Nhu dugec mé ta & day, UE co thé nhan dang cac dinh danh (identification - 1D)
ngubn dong bd hoic ngudrn d‘éng bo hoa tuong ng voi céc tin higu ddng bd hoa (vi du,
céc cau hinh) nhan duge tu cac nguén dé)ng b0 khac nhau (vi du, cac nguén déng b0 hoa,
va xac dinh nguon 6611g bo nao sé s dung dé dong bo hoa dua vao cac ID ngudn dong
bo hodc donﬂ b hoa. Vidu, UE co thé nhan tap hop tin hiéu dé)nﬂ‘ bd hoa thi nhét (i
du, cau hinh thir nhat) tir ngudn dong bd thu nhét (vi du, UE lién két phu thar nhat, nguén
d(’)ng bo hoa tha nhat, V.V.) va co thé nhan tap hop tin hiéu déng bo hoa thu hai (vi du,
chu hinh thu hai) tir nguén dong bo thir hai (vi du, UE lién két phu thir ha, ngudn dong
bd hoa tht hai, v.v.), trong d6 UE xéc dinh murc wu tién thi nhét cho ngudn dong bé thir

nhat dua vao ID thu nldk gan vG6i tap hop tin hiéu déng bo héa thu nhat va murc wu tién
thir hai cho ngudn dong bo thir hai dya vao D thi hai oan voi tap hop tin hiéu dong bo
hoa thi hai (vi du. 1D thdp hon tuong ng véi mic v tién cao hon). Do do, UE sau do

~

¢ thé chon ngudn dong b thr nhat hodc ngudn dong bd thir hai dua vao viéc nguon

1

dong b6 nao cd mie uu Uén cao [on va truyen thong vai ngudn dong bd duge chon (vi

du, qua cac cuc tr L.‘-.,FJ thong hén két phu). Ngoai ra, UE ¢6 thé xéc dinh s6 do cong
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sudt thir nhat (vi du, sé do cong sudt nhan tin hiéu tham chiéu (reference signal received
power - RSRP)) cho tap hop tin hiéu dong bo hoa thu nhit va sb do cong suat thir hai cho
tap hop tin hiéu déng bd hoa thi hai, trong do budc lya chon nguén déng bd thtr nhét
hodc ngudn ddng bo thir hai dua vao sd do cong suit thir nhat va sb do cong sudt thir hai.
Trong mot s vi du, UE co thé truyén thong vd1 mot hoac nhiéu thiét bi béng cach su
dung thong tin déng bd hoa g‘fm Vo1 ngan déng bd duogce chon, trong d6 mdt hodc nhiéu
thiét bi co thé bao gdbm ngudn dong bo thir nhét, ngudn dong bo thu hai, ca nguon dong
b6 thir nhat va ngudn df‘o‘ng bo thr hai, hodc khong bao gdm ngudn dong bd thir nhat
ciing nhu ngudn ddng bod thir hai (vi du, thiét bi khong day bd sung).

Céc khia canh cta sang ché ban diu dugc md ta trong ngit canh cia hé thong
truyén théng khong ddy. Ngoai ra, cac khia canh cla sang ché duoc minh hoa qua hé
théng truyén thong khong day bd sung, ving phi song tin hi¢u dong bo hoa, khoi tin
hiéu dong bo hoa, va ludng quy trinh. Céac khia canh cua sang ché con dugc minh hoa boi
va duoc md ta dua vao cac so do may, so do hé théng, va luu do lién quan dén cac k¥
thuat d&’lg bd hoa dua vao su wru tién tin hiéu d’éng b6 hoa lién két phu.

Fig.l minh hoa mot vi du vé hé thong truyén thong khong day 100 hd tro céc k§
thuat d@)ng bo hoa dira vao sy uu tién tin hiéu d@)ng bo hoa lién két phu theo céac khia
canh cta sang ché. Hé thdng truyén thong khong day 100 bao gdm cac tram goc 105, cac
UE 115, va mang 181 130. Trong mét s6 vi du, hé théng truyén théng khong day 100 ¢6
thé 1a mang tién hoa dai han (Long Term Evolution - LTE), mang LTE tién tién (LTE-
Advanced - LTE-A), mang LTE-A Pro, hoac mang vo tuyén madi1 (New Radio - NR).
Trong mot sb truong hop, hé théng truyén thong khong day 100 co thé hd tro truyén
thong bing rong ning cao, truyén thong sidu tin cay (vi du, nén tang cdt 151), truyén
thong do tré thip, hodc truyén thong véi cac thiét bi gia thanh thap va it phirc tap.

Céc tram gbc 105 ¢6 thé truyén thong khong day v6i cac UE 115 qua mot hodce
nhiéu anten cta tram gde. Cac tram gdc 105 mo ta & day co thé¢ bao gém hodc co thé
duoce ngudi co hiéu biét trung binh trong linh vic k¥ thudt nay goi la tram thu phat gbe,
train géc vO tuyénﬁ diémtruy cap, bo thu phat vo tuyén, nut B (NodeB - NB), nut B cai
tién (eNodeB - eNB), nut B thé hé tiép theo hodc nit B giga (mdt trong cic nit nay c6
thé duge goi 12 gNB), NB trong nha, eNB trong nha hoic mot thudt ngt khac thich hop.
[Hé théng truyén théng khong day 100 ¢ thé bao gdm cac tram g6c 105 thude cac loai

khac nhau (vi du, tram goc 6 macro hodc tram goc 6 nho). Cac UE 115 mo ta ¢ day co
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thé c6 kha nang truyén thong véi cac loai tram g6c 105 khéac nhau va thiét bi mang bao
gém cac eNB marco, cac eNB 6 nho, cac gNB. cac tram géc chuyén tiép’, va cac thiét bi
tuong tu.

MOi tram goe 105 ¢6 thé duge gin voi ving phi séng dia ly 110 trong do cac
cudc truyén thong vdi cac UE 115 khac nhau dugce ho tro. Mdi tram géc 105 ¢6 thé cung
cap ving phi séng truyén thong cho ving phu séng dia Iy 110 tuong Gng thong qua céc
lien két truyén thong 125, va céc lién két truyén thong 125 gitra tram goc 105 va UE 115
c6 thé st dung mot hodc nhidu séng mang. Lién két truyén thong 125 thé hién trong hé
thong truyén thong khong day 100 c6 thé bao gdm cac cude truyén duong 1én tr UE 115
dén tram gbe 105, hodc cic cude truyén dudng xudng r tram gbe 105 dén UE 115. Cae
cude truyén dudng xudng co thé ciing duge goi 1a cic cude truyén lién két xudi con cac
cudc truyén dudng lén ciing ¢6 thé dugc goi la cac cude truyénr lién két nguoc.

Vung phi song dia ly 110 cho tram gbe 105 ¢6 thé duoc chia thanh céc secto tao
thanh mot phan ctia ving pht séng dia Iy 110, va mdi secto ¢6 thé dugc gin vé6i 6. Vi dy,
mdi tram gde 105 ¢co thé cung, cAp viing phu séng truyén thong cho 6 macro, 6 nho, diém
truy cép, hodc cac loai 6 khéc, hodc cac két hop khac nhau cta ching. Trong mot b vi
du, tram goc 105 co thé di dong va do d6 cung cip ving phi séng truyén théng cho vung
pht séng dia ly 110 di dong. Trong mot s6 vi du, cac ving phit song dia Iy 110 khac
nhau gin vai cac cong nghé khac nhau c¢6 thé chong nhau, va cac ving phii séng dia 1y
110 chdng nhau gin véi cac cong nghé khac nhau c6 thé duoc ho tro boi cing mot tram
gbe 105 hodic boi cac tram gbe 105 khac nhau. Hé théng truyén thong khong day 100 c6
thé bao gom, vi du, mang LTE/LTE-A/LTE-A Pro hodc NR khong dong nhat trong dé
céc loai tram gbc 105 khide nhau cung cap su phii séng cho cac viing pht séng dia ly 110
khac nhau.

Thuat nglt ““0” chi thuc thé truyén thong logic ding dé truyén thong voi tram goc
105 (vi du, qua song mang), va co thé duogc gén vo1 ma dinh danh dé phéan biét céc 6 lan
can (vi du. ma dinh danh 6 vat 1y (physical cell identifier - PCID), ma dinh danh 6 4o
(virtual cell identifier -~ VCID)) hoat dong thong qua song mang giéng hoac khac nhau.
Trong mot sd vi du, séng mang co tbe ho tro nhiéu_ 6, va cac 6 khac nhau ¢co the dugc tao
ciu hinh theo cc loai giao thirc khéac nhau (vi du, truyén thong kiéu may (machine-type
communication -~ MTC), internet van vat két ndi bang hep (narrowband Internet-of-

Things - NB-IoT), bang réng di dong nang cao (enhanced mobile broadband - eMBB),

No)
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hdaﬁc giao thirc khac) ma ¢o thé cung cép quyén truy Cép cho cac loai thiét bi khac hhau.
Trong mot sb trudng hop, thudt ngld “6” ¢o thé chi mot phéﬁ cua vung phu song dia ly
110 (vi du, secto) ma thuc thé lcgic hoat dong trén do.

Cac UE 115 ¢6 thé dugc phan tan trén khap hé thong truyén thong khong day 100,
va mbi UE 115 ¢6 thé 1a ¢6 dinh hodc di dong. UE 115 ¢6 thé ciing dugc goi 1a thiét bi di
dong, thiét bi khong day, thiét bi tir xa, thiét bi cam tay, hoac thiét bi thué bao, hodc mot
thudt ngtr phu hop khiéac nao dé, trong dé “thiét bi” ¢6 thé cling duoc goi 1a don vi, tram,
thiét bi ddu cudi, hode may khach. UE 115 c¢ thé cling 1a thiét bi dién 1t c4 nhan nhu
dién thoat di dong, thiépbi hé‘trq ‘sé ca nhan (personal digital assistant - FDA), may tinh
bang, may tinh xéach tay, hodc may tinh c4 nhan. Trong mot s6 vi du, UE 115 ¢6 thé con
chi tram vong ldp cuc bg khong day (wireless local loop - WLL), thiét bi internet van vat
két ndi (ToT), thiét bi internet moi vat két néi (Internet of Everything - [oF), hodc thiét bi
MTC, hodc twong tu. ma co thé dugce thuc hién & céc thiét bi khac nhau nhu cac dung cu.
cac phuong tién, cdc dung cu do, hoac tuong . L »

Mot sb UE 115, nhu cac thiét bi MTC hodc 0T, ¢6 the 1a cac thiét bi gid thanh
thap hodc it phirc tap, va c6 thé cung cAp truyén thong tu dong gitta cac may (vi du, qua
truyén thong tir may dén may (Machine-to-Machine - M2M)). Truyén théng M2M hoic
MTC ¢6 thé chi cac cong nghé truyén thong dit lidu cho phép cac thiét bi truyén thong
v6i nhau hodc voi tram gbe 105 ma khong cé sur can thiép cia con ngudi. Trong mot sH
vi du, truyén thong M2M hode MTC ¢6 thé bao g61n truyén thong tur céc thiét bi ma tich
hop cdc bo cam bién hodc dung cu do dé do hodc thu thong tin va chuyén tiép thong tin
d6 dén may chi trung tam. hodc chuong trinh Gmg dung ma co thé st dung thong tin hodc
trinh dién théng tin dén ngudi tuong tac voi chuong trinh hodc tmg dung nay. Mot s6 UE
115¢o thé duge thiét ké dé thu thap thong tin hodc kich hoat hoat dong tur dong cua may
mée. Vi du vé cac ing dung cho céc thiét bi MTC bao gdm dinh lugng thong minh, gidm
sat kiém ke, giam sat mac nude, gidm sat thiét bi, giam sat chiam soc stc khae, theo doi
dong vat hoang da, theo dai thoi tiét va su kién dia 1y, quan 1y va theo d&i tau thuyén,
cam bién an ninh tir xa, diéu khién truy cdp vat 1y va thanh toén thuong mai dya vao giao
dich.

Mot s6 UE 115 ¢é thé duoc tao cAu hinh dé st dung céc ché do hoat dong ma lam
giam muc ticu. thu céng_suﬁt, nhu truyén. thong ban song cong (vi dy, ché dd hod teg

truyén théng mét chicu thong qua bude truyén hodc nhan, chir khdng phai truyén va nhin

<
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ddng thoi). Trong mot sb vi du truyén thong ban song cong c6 thé duogc thuc hién & toc
do dinh giam. Cac k¥ thuat bao toan cong suét khac cho cac UE 115 bao gom di vao ché
do “ngt sau” tiét kiém dién khi khong tham gia vao truyén thong hoat dong, hodc hoat
dong trén bang thong giéi han (vi dy, theo truyén thong bang -hcp)‘ Trong m(f)f sb trudng
hop, céé UE 115 ¢6 thé du'cjrc} thiét ké dé hd trd cac chic nang nén tang (vi du céé churc
nang nén tang cot 161), va hé thong truyén thong khong day 100 c6 thé duoc tao céu hinh
dé cung cép truyén thong siéu tin cdy cho céc chirc ning nay.

Trong mot s6 truong hop, UE 115 ¢6 thé con ¢6 kha nang truyén thong truc tiép
v6i cac UE 115 khéac (vi du, bang cach sir dung giao thirc ngang hang (peer-to-peer -
P2P) hoac thiét bi-thiét bi (device-to-device - D2D)). Mot hodc nhiéu trong s6 nhom cac
UE 115 st dung truyén thong D2D co thé nam trong ving phu song dia ly 110 cua tram
gbe 105. Cac UE 115 khac trong nhom nhu vay co thé nim ngoai ving phu song dia ly
110 cua tram gde 105 hodc néi cach khac khong c6 kha nang thu cac cudc truyén tir tram
gbe 105. Trong mot s6 truong hop, cac nhom UE 115 truyén thong qua truyén thong
D2D ¢6 thé sir dung hé thong mot-nhiéu (one-to-many - 1:M), trong d6 mdi UE 115
truyén dén moi UE 115 khac trong nhom. Trong mot sb truong hop, tram géc 105 ho tro
lap lich tai nguyén cho cac cudc truyén thong D2D. Trong cac trudng hop khéc, cac cude
truyén thong D2D duge thuc hién gitta cac UE 115 ma khong c6 su tham gia cua tram
gbe 105.

Céc tram gbc 105 ¢6 thé truyén thong voi mang 18i 130 va véi tram gbc khac. Vi
du, tram goc 105 c6 thé giao tiép véi mang 16i 130 qua cac lién két backhaul 132 (vi du,
qua S1, N2, N3, hodc giao dién khac). Cac tram gbc 105 ¢o thé truyén thong véi nhau
qua céc lién két backhaul 134 (vi du, qua X2, Xn, hodc giao dién khac) mot cach truc
tiép (vi du, truc tiép gifta cac tram géc 105) hodc gian tiép (vi du, qua mang 1561 130).

Mang 161 130 ¢6 thé c6 chirc nang xé4c thuc ngudi dung, cip quyén truy cap, theo
doi, két n6i giao thire internet (internet protocol - IP), va cac chiic nang truy cap, dinh
tuyén hoac di dong khac. Mang 161 130 ¢6 thé 1a 161 gbi cal tién (evolved packet core -
EPC), 151 nay c6 thé bao gom it nhat mot thuc thé quan ly di dong (mobility management
entity - MME), it nhét mot céng phuc vu (serving gateway - S-GW), va it nhét mot cong
mang dir liéu goi (Packet Data Network (PDN) gateway - P-GW). MME c6 thé quan ly
cac chtrc nang tang khong truy cap (vi du, mit phang diéu khién) nhu di dong, xac thuc,

va quan 1y kénh mang cho cac UE 115 dugce phuc vu bai cac tram gbc 105 gin véi EPC.

11
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Cac go6i giao thire internet (internet protocol - IP) ciia nguoi dung co thé duogc truyén qua
cong S-GW, chinh cong nay co thé duoc ndi véi cong P-GW. Cong P-GW c6 thé cung
cip chire nang phan bd dia chi IP ciing nhur céc chirc nang khéc. Cong P-GW c6 thé duoc
két ndi voi cac dich vu IP cua cac nha khai thac mang. Dich vu IP ctia nha khai thac c6
thé bao gdm dich vu truy cip mang Internet, Intranet, hé thong phu da phuong tién IP (IP
Multimedia Subsystem - IMS), va dich vu tao dong chuyén mach goi (packet-switched -
PS).

[t nhat mot s6 trong cac thiét bi mang, nhu tram gbc 105 ¢6 thé bao g0m cac thanh
phém phu nhu thuc thé mang truy cap, ma cé thé 1a vi du cua bd diéu khién nut truy cap
(access node controller - ANC). Mdi thuc thé mang truy cap cd thé truyén thong vdi céc
UE 115 qua mdt sb thue thé truyén qua mang truy cap khac, ma cé thé dugce goi 1a dau
v tuyén, dau vo tuyén thong minh, hodc diém truyén/nhan (transmission/reception point
- TRP). Trong mot sb vi du, cac chtic nang khac nhau cua mdi thue thé mang truy cap
hodc tram géc 105 ¢6 thé dugc phan phéi trén cac thiét bi mang khac nhau (vi du céac dau
vO tuyén va cac bo diéu khién mang truy cép) hoac dugc hop nhat thanh mot thiét bi
mang duy nhat (vi du tram gbc 109).

Hé thdng truyén thong khong day 100 co thé hoat dong bang cach st dung mot
hodc nhiu bing tin s6, vi du, nam trong khoang tir 300 megahertz (MHz) dén 300
gigahertz (GHz). Vi dy, ving tor 300 MHz dén 3 GHz dugc biét dén 1a vung tin sb siéu
ceo (ultra-high frequency - UHF) hoac bang tAn deximet, vi céc budc song c6 d6 dai nam
trong khoang tir Xép xi mdt deximet dén mot mét. Séng UHF ¢6 thé bi chan hodc bi doi
huéng boi cic toa nha va cac yéu to moi truong. Tuy nhién, séng nay co thé xuyén qua
céc chu trac.du dé 6 macro cung cap dich vu cho cac UE 115 dit trong nha. Viéc truyén
song UHF ¢6 thé duge gan voi cac anten nhd hon va pham vi ngan hon (vi du, dudi

100 km) so véi viée truyén nho sur dung cac tan sO nho hon va song dai hon cua phén tan

2
A

sé cao (high frequency - HF) hodc tan sb rat cao (very high frequency - VHF) cua pho
dudi 300MHz.

Hé thong truyén thong khong day 100 c6 thé cling hoat dong trong ving tan so
siéu cao (super high frequency - SHF) bang cach su dung céac bang tan sb t 3 GHz dén
30 Gz, ¢on duge biét Cié‘n la bang tan xentimet. Vang SHE bao gém cac bang tan nhu

cac bing tAn cong nghiép, khoa hoc va y té (industrial, scientific, and medical - [SM)
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S‘GHZ, cac bang tan nay co thé duge str dung theo kiéu co hoi boi cac thiét bi ma co thé
¢6 kha ning chiu duge rﬁﬁéu tir cac nguoi dung khéc. |

Hé théng truyén thong khong day 100 c6 thé ciing hoat dong & ving tan sb cuc
cao (extremely high frequency - EHF) cua phé (vi du, tor 30 GHz dén 300 GHz), con
duoc biét dén 1a bang tan milimet. Trong mot s6 vi du, hé théng truyén thong khong day
100 ¢6 thé hd tro truyén thong song milimet (millimeter wave - mmW) gitta cac UE 115
va cac tram goc 105, va cac anten EHF clia cac thiét bi tuong Gmg c6 thé tham chi nho
hon va dugce bd tri cach gan hon cac anten UHF. Trong mot sb truong hop, hé thong nay
6 thé hé trg st dung cac méang anten trong UE 115. Tuy nhién, sy lan truyén cac cudc
truyén EHF ¢o thé bi suy viu do khi quyén tham chi nhiéu hon va c¢6 khoang ngin hon
s0 Vi cdc cude truyén SHF hoac UHF. Cac ky thuat boc 1o ¢ déy ¢ thé duoc sir dung
irén cac cuodc truyén st dung mot hodc nhiéu ving tan s6 khac, va viée st dung ¢6 chi
dinh cdc bang tan trén cic ving tan sé nay c6 thé khac nhau theo timg nude hodc co quan
dicu tiét.

Trong mot 5O trudng hop, hé thong truyén thong khong day 100 ¢o thé str dung ca
bang phé tan s6 vo tuyén duge cAp phép va duge mién cip phép. Vi du, hé thong truyén
thong khong day 100 cé,thé sir dung cong nghé truy cap dugc ho trg cap phép (License
Assisted Access - LAA), cong ngh€ truy cép. vo tuyén dugc mién cAp phép LTE, hoic
cong nghé NR ¢ bang tan duge mién cap phép nhu bang tan ISM 5GHz. Khi hoat dong &
céc bang pho tan sév v tuyén duge mién cip phép, cac thiét bi khong day nhu céc tram
obe 105 va cac UE 115 ¢6 thé str dung thi tuc nghe trude khi néi (listen-before-talk -
LBT) dé bao dam kénh tan s6 1a rdi trude khi truyén dir liéu. Trong mot s6 truong hop,
céc hoat dong trong céac bing tdn duoc mién cap phép co thé dugc dua vao cdu hinh cong
gOp séng mang cing voi céc song mang thanh phan hoat dong & bang tan duoc cap phép
(vi du, LAA). Cac hoat dong o pho duge mién cap phép co thé bao gdom cac cudce truyén
dudng xudng, cac cude truyén dudng lén, cac cudc truyén ngang hang, hoic 6 hop cia
céc cudc truyén nay. Song cong trong pho dwge mién cap phép co thé duee dua vao song
cong phén chia theo tan s6 (frequency division duplexing - FDD), song cong phén chia
theo thoi gian (time division duplexing - TDD), hodc to hop cta ca hai.

Trong mot ) vi du, tram géc 105 hoac UE 115 ¢o thé duoc trang bi nhiéu anten,
ma ¢6 thé duoc st dung dé ap dung cac ky thuat nhu phéan tap truyén, phan tap thu,

truyén thong nhiéu ddu vao nhidu dau ra (multiple-input multiple-output - MIMO), hoac
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diéu huéng chum séng. Vi du, hé théng truyén thong khéng day 100 co thé sir dung so
) truyen gitra thiét b1 truyen (V1 du, tram goc 105) va thiét bi thu (vi dy, UE 115), trong
d6 thiét bi truyén ‘duoc trang bi nhiéu anten va cac thiét bi thu duoc trang bi mot hoac
nhiéu anten. Truyén thong MIMO c6 thé st dung k¥ thuat lan truyén tin hiéu da duong
dé tang hiéu qua phd bang cach truyén hogc thu nhiéu tin hiéu thong qua céac 16p khong
gian khac nhau, ma co thé duoc goi la ghép kénh khong gian. Nhiéu tin hiéu c6 thé, vi
du, dugc truyén boi thiét bi truyén thong qua cac anten khdc nhau hodc cac t6 hop anten
khéc nhau. Tuong tu, nhiéu tin hiéu co thé dugc thu boi thiét bi thu qua cdc anten khéc
nhau hoéc cac 0 hgop anten khéc nhau. Madi trong s& nhiéu tin hiéu cé thé duoc goi l1a
dong khong gian riéng, va co thé mang cac bit lién quan dén cung dong dit liéu (vi du
cling tir ma) hodc céc dong dir liéu khac nhau. Cac 16p khong gian khac nhau c6 thé duoc
oin voi cac cong anten khac nhau duge ding cho viée do luong va bdo cdo kénh. Cac ky
thuat MIMO bao gom MIMO mét nguoi dung (single-user MIMO - SU-MIMO) trong d6
nhidu 16p khong gian dugc truyén dén cung thiét bi thu, va MIMO nhiéu ngudi ding
(multipie-user MIMO - MU-MIMO) trong d6 nhidu 16p khong gian dugc truyén dén
nhicu thiét bi.

K¥ thuat diéu hudng chiim séng, ma co thé con duoc goi 1a loc khong gian, truyén
¢6 hudng, hodc thu c¢o hudng, 1a k§ thudt xu 1y tin hiéu ma co thé duoc st dun g0 thiét bi
truyén hodc thiét bi thu (vi dy, tram gbc 105 hoac UL 115) dé dinh hinh hodc dicu khién
cham anten (vi du, cham truyén hodc chum thu) doc theo dudng khong gian gitra thiét b;
truyén va thiét bi thu. K§ thuat didu huéng chim song co thé duge thue hién bang cach
két hop cac tin hiéu duge truyén thong qua cac phan tir anten ctia mang anten sao cho céac
tin hiéu lan truyén theo cac hudng ddi véi mang anten trai qua sy giao thoa ting cuong
trong khi cac mang anten khdc trai qua sy giao thoa tri€t ti€u. Su diéu chinh c4c tin hi¢u
duoc truyén thong qua céc phan tir anten ¢6 thé bao gdm thiét bi truyén hoac thiét bi thu
4p dung do léch bién do va do léch pha cho céc tin hiéu dugc mang thong qua mdi trong
s6 cac phén tir anten lién quan dén thiét bi. Cac didu chinh lién quan dén timg phan tir
anten ¢6 (hé duoe xac dinh boi tap hop trong s6 dién hudng chum song lién quan dén
hudng (vi du, ddi voi mang anten cua thiét bi truyén hoac thiét bi thu, hodc ddi véi mot
s6 huong khac).

Trong mot vi dy, tram obe 105 co thé sir dung nhiéu anten hodc cdc mang anten

dé thuc hién cac hoat dong diéu huéng chum séng cho cac cude truyén thong c6 hudng
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voi UE 115. Vi du, mot »sc") tin hiéu (vi du, cac tin hiéu déng bo hoa, cac tin hiéu tham
chiéu, cac tin hiéu chén chum. hodc céc tin hiéu diéu khién khéc) co thé duoc truyén
nhiéu 1an boi tram goe 105 theo cac hudng khic nhau, ma co thé bao gdom tin hidu duoc
truyén theo cac tp hop trong s6 diéu hudng chum séng khac nhau lién quan dén céac
huéng truyén khac nhau. Cac cudce truyén theo cac huéng chum khac nhau ¢6 thé duogc
su dung dé nhan dang (vi du, b1 tram géc 105 hoac thiét bi thu, nhu UE 115) huéng
chum cho viée truyén va/hodc nhan tiép theo boi tram gbc 105.

M4t s6 tin hiéu, nhu tin hiéu dit liéu lién quan dén thiét bi thu, ¢ thé duge truyén
bd1 tram géc 105 theo mot huéng chum (vi du, hudng lién quan dén thiét bi thu, nhu UE
115). Trong mot sd vi du, hudng chum lién quan dén cac cude truyén doc theo mdt
hudng chum co thé duoc xac dinh dua it nhat mot phén vao tin hi¢u dugc truyén theo céac
hudng chim khac nhau. Vi du, UE 115 ¢6 thé nhan mét hode nhicu trong sd cac tin higu
duogc truyén boi tram goe 105 theo cac hudng khac nhau, va UE 115 ¢6 thé bao cao cho
tram géc 105 chi bao vé tin hiéu ma né nhan duoc véi chét lugng tin hi€u cao nhét, hoic
chét lugng tin hiéu chép nbhan duge khac. Mic du cac k¥ thuat nay dugc mo ta dua vao
cac tin hiéu duoc truyén theo mot hoac nhiéu hudng bdi tram géc 105, nhung UE 115 ¢6
thé str dung cac k¥ thuat tuong tu dé truyén cac tin hiéu nhiéu lan theo cac hudng khéac
nhau (vi du, dé nhan dang huéng chum cho cudc truyén hodc thu tiép theo boi UE 115),
hoac truyén tin hiéu theo mot hudng (vi du, dé truyén dit lieu dén thiét bi thu).

Thiét bi thu (vi du, UE 115, ma c6 thé 1a vi du vé thiét bi thu mmW) cé thé thir
nhidu chum thu khi thu céc tin hiéu khac nhau tr tram gé")c 105, nhu cac tin hiu déng bo
hoa, cac tin hiéu tham chiéu, cac tin hiéu chon cham, hodc cac tin hiéu diéu khién khéc.
Vi duy, thiét bi thu c6 thé tha nhiéu hudéng thu bang cach thu thong qua cac mang phu
anten khac nhau, béng,céch‘x& ly cac tin hiéu thu dugc theo cdc mang phu anten khac
nhau, bing cach thu theo céc tép hop trong s6 diéu huéng chum song thu khac nhau ap
dung cho céc tin hi¢u thu dugc ¢ nhiéu phén tor anten clia mang anten, hoac ban g cach xu
ly cdc tin hi¢u thu duoc theo cac tép hop trong s6 diéu hudng chim song thu khac nhau
ap dung cho céc tin hiéu thu dugc & nhiéu phin tir anten ciia mang anten, bit ky trong s6
céc cach nay c6 thé duge goi 1a “nghe” theo cac chum thu hodc cac hudng thu khac nhau.
Trong mot s& vi du thiét bi thu c6 thé st dung mot chum thu dé thu ciing véi mot hudng
chum (vi du, khi thu tin hicu div li¢u). Mot chum thu ¢ thé duoc 6611g chinh theo hudng

chum duoc xé4c dinh dua it nhat mdt phan vac budce nghe theo cdc hudng chum thu khac
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nhau (vi du hudng chum dugc xée dinh ¢6 cudng do tin hiéu cao nhét, ty s6 tin hiéu trén
tap am cao nhét, hodc chat lugng tin hiéu phu hop khac dua it nhat mot phén vao buoc
nghe theo nhiéu huéng chum).

Trong mot 56 truong hop, cac anten ctia tram géc 105 hoac UE 115 ¢é thé duoc
dat trong mdot hodc nhiéu mang anten, ma co thé hd tro hoat dong MIMO hoic diéu
hurong chum song truyén hodc thu. Vi du, mot hoac nhidu anten hodc mang anten cua

tram goc ¢o thé duge dat cun

=
o

vi tri vao mot cum anten, nhyu thap anten. Trong mot s6
truong hop, cac anten hodc mang anten gén vO1 tram géc 105 ¢o thé duogc dat & cac vi tri
dia Iy khac nhau. Tram goc 105 ¢o thé ¢6 mang anten véi mot sd hang va cdt cia cic
cong anten ma tram goc 105 ¢o thé st dung dé ho tro viée diéu hudng chum séng cude
truyén thong voi UE 115. Tuong tu, UE 115 ¢6 thé c6 mot hodc nhiéu mang anten ma c6
thé hd tro cdc hoat dong MIMO hoac diéu hudng chum séng khéc nhau.

Trong mét s6 truong hop, hé théng truyén thong khong day 100 co thé 1a mang

Convergence Protocol - PDCP) ¢o thé dua vao IP. Lop diéu khién lién két vO tuyén

o)

(Radio Link Control - RI.C) ¢o thé thuc hién rhan doan va ghép lai goi dé truycn théng
trén cac kénh logic. Lop diéu khién truy cap moi truong (Medium Access Control -
MAC) co thé thue hién xir Iy wu tién va ghép kénh cac kénh logic vao cac kénh truyén
tal. Lop MAC ¢6 1hé con st dung yéu cau lap ty dong lai (hybrid automatic. repeat
request - HARQ) dé tao ra cudc truyén lai & 16p MAC dé cai thién hiéu suat lién két.
Trong mit phéng\diéukhién, 1op giao thuc diéu khién tai nguyén vo t11yé11 (Radio
Resource Control - RRC) Cé{hé thuc hién thiét lap, tao cau hinh va duy tri két ndi RRC
gitta UE 115 va tram géc 105 hoac mang 18i 130 ho tro céc kénh mang vb tuyén cho dix

1

liéu mat phang nguoi dung. Tai 16p vt 1y, cac kénh truyén tai c6 thé duge anh xa dén

o

céc kénh vat ly.
Trong mot s truong hop, cac UE 115 va cée tram goc 105 ¢6 the ho trg cac cude
truyén lai div liéu dé ting kha nang nhadn thanh céng dir liéu. Phan hé1 HARQ 1& mot k¥

thudt lam tang kha nang dir liéu dugc nhan chinh xdc trén lién két truyén thong 125.

~

HARQ ¢d thé bao gbm ket hop vige phat hién 61 (vi du st dung kiém tra d¢ du vong
(cyclic redundancy check - CRC)), stra 101 trude (forward error correction - FEC), va

trayén lai (vi du, yéu cau lap tu dong (automatic repeat request - ARQ})). HARQ ¢6 thé
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cat tl“ién thong luong ¢ lc')'p MAC trong cac diéu kién vo ‘tuyén kém (Vi du, cac diéu kién
tm h1eu trén tap am). T rong mot s6 trucmg hop, thiét bi khong day co the ho tro phan h01
HARQ cung khe, trong do thlet b1 c6 thé cung cip phan h6i HARQ tr ong mot khe cu the
cho dit liéu duogc thu ¢ ky hiéu truée do trong khe. Trong céac truong hop khac, thiét bi
¢6 thé cung cdp phan hoi HARQ & khe tiép sau, hoidc theo mot sb khoang thoi gian khac.

Cac khoang thoi gian trong LTE hodc NR c6 thé dugc biéu thi & dang boi s6 cua
don vi thoi gian co s6, ma c6 thé, vi du, dung dé chi chu ky 1dy mau la Ts = 1/30.720.000
gidy. Cac khoang thoi gian cta tal nguyén truyén thong co thé dugc td chirc theo cac
khung vé tuyén mdi khung c6 thoi khodng 10 mili gidy (ms), trong d6 chu ky khung ¢6
thé duoc biéu thi 1a Tf=307.200 T,. Cic khung vo tuyén co thé duge nhan dang boi sH
khung hé thong (system 'fz‘amf;'; number - SFN) nam trong khoang tir 0 dén 1023, Mai
khung cd thé bao 20m 10 khung con duogc danh 56 tr 0 dén 9, va mdi khung con c6 thé
¢6 thoi khoang 1 ms. Khung con con ¢d thé duoc chia tiép thanh 2 khe, mdi khe c6 thoi
khoang 0,5 mili gidy, va mdi khe nay ¢6 thé chtra 6 hodc 7 chu ky ky hiéu diéu ché (vi du
tuy thudc vao do dai cua tién tb vong dung trudc modi chu ky ky hi¢u). Ngoai trur tién to
vong, moi chu ky ky hiéu c¢é thé chira 2048 chu ky ldy mau. Trong mot sd truomg hop
khung con ¢6 thé 1a don vi lap lich nhé nhat cia hé théng truyén thong khong day 100,
va co thé dugc goi la khoang thoi gian truyén (transmission time interval - TTI). Trong
cac truong hop khac, don vi 1ap lich nho nhat cua hé théng truyén thong khong day 100
cé thé ngén hon khung con hede ¢o thé duoe chon dong (vi du, trong cac cum TTI rat
ngan (shortened TTI - sTTI) hodc trong cac song mang thanh phan dugc chon sir dung
céc sTTI).

Trong mdt s& hé thong truyén thong khong day, khe co thé duoc chia tiép thanh
nhiéu khe nho chia mot hodc nhiéu ky hiéu. Trong mét uo truong hop, ky hiéu cta khe
nho hodc khe nhd cod thé 1a don vi lap lich nho nhét. Moi ky hiéu co thé thay d6i theo
thoi khoang phu thude vao khodng céch song mang con hodc bing tdn s6 hoat dong,
chang han. Ngoai ra, mot s6 hé théng truyén thong kh@ng‘dﬁy c6 thé thuc hign gop khe
trong dé nhiéu khe hodc khe nho dugce gdp cung nhau va sir dung dé truyén thong giita
UE 115 va tram gbe 105,

Thudt ngli “séng mang” chi mot tap hop tai nguyén phé tan s6 vo tuyén co ciu

n

tric 1¢p vat Iy xac dinh d€ ho trg cdc cude truycn thong trén lién két iruyén thong 125. Vi

dy, séng mang cua lién két truyén thong 125 ¢6 theé bao gom mot phan cua bang pho tén
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s6 vo tuyén ma dugc hoat dong theo céc kénh 1op vat 1y danh cho c@ng nghé truy cép vd
tuyén cho san. Mdi kénh 16p vat Iy c6 thé mang dir liéu nguoi dung, thong tin diéu khién
hodc thong tin bao hiéu khéc. S(’)ng mang c6 thé duge gin voi kénh tan s6 xac dinh trudce
(vi du s6 kénh tan sb vo tuyén tuyét doi truy cap vo tuyén mat dat cua hé thong vién
théng di dong toan cau cai tién (E-UTRA absolute radio frequency channel number -
EARFCN)), va c6 thé duoc dinh vi theo kénh raster dé phat hién bdi cac UE 115. Céc
song mang co thé 1a dudng xubng hodc duong 1én (vi du, & ché do6 FDD), hodc dugc tao
céu hinh dé mang cdc cudc truyén thong duong xubng va duong 1én (vi du, & ché do
TDD). Trong mét s6 vi du, cic dang séng tin hiéu duge truyén qua séng mang co thé
duoc tao thanh tur nhiéu song mang con (vi du, st dung cdc ky thuat diéu ché nhiéu song
rnang (multi-carrier modulation - MCM) nhu ghép kénh phéan chia theo tan s truc giao
(orthogonal frequency division multiplexing - OFDM) hodc OFDM tréi ph6 bién doi
Fourier o1 rac (discrete Fourier transform-spread-OFDM - DFT-s-OFDM).

2
A

~Cau trae o chue cta cac song mang co the la khac nhau doi véi cac cong nghé

A

At

truy cap vo tuyén khac nhau (vi du, LTE, LTE-A, LTE-A Pro, NR). Vi du, cac cude
truyén théng qua song mang co thé duoc t6 chuc theo cac TTT hodc cac khe, mdi trong
s6 chung ¢ thé bao gom dir liéu nguoi dung c¢ling nhu thong-tin didu khién hodc bao
hi¢u dé ho tro giai ma dir liéu ngudi dung. Song mang ¢6 thé ciing bao gdm bao hiéu thu
nhan danh riéng (vi du cac tin hi¢u dﬁ”)ng bd hoa hoac thong tin hé théng,‘ v.v.) va bdo
hiéu diéu khién dicu phdi hoat dong cho séng mang. Trong mdt s6 vi du (vi du, trong céu
hinh cong gdp séng mang), song mang co thé. cling ¢6 bdo hi¢u thu nhdn hoac bao hi¢u
didu khién diéu phoi cac hoat dong cho cdc séng mang khac.

Céac kénh vat ly co thé duge ghép kénh trén séng mang theo cdc ky thuat khac
phau. Kénh diéu kkién vat ly va kénh dir lidu vat 1y co thé dugc ghép kénh trén séng
mang duodng xudng, vi du. bang cach str dung céc ky thuat ghép kénh phén chia theo thoi
gian (time division multiplexing - TDM), cdc k¥ thuat ghép kénh phén chia theo tan s6
(frequency division muitiplexing - FDM), hogc cdc ky thudt TDM-FDM lai. Trong mot
56 vi dy, thong tin didu khién truyén trong kénh diéu khién vat 1y ¢6 thé duge phan phéi
gilta cdc vung diéu ‘;dljén khac nhau theo cach xép tang (vi du, gitta viing didu khién
chung hodc khong gian tim kiém chung va mot hoic nhiéu vung diéu khién riéng cho U E

hoac cac khiong gian tim kiém riéng cho UE).

[
co
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Séng mang co. t_hé.du’o'c gin v6i bang théng cia pho tan sd vo tuyén, va trong mot
s6 vi du bang thf)ng‘sé»ng mang ¢6 thé dugc goi 12 “biang thong hé thong” ctia séng mang
hodc hé thong truyén thong khong day 100. Vi du, bing thong séng mang c6 thé 1a mot
trong cac bang thong xac dinh trudc cho cac song mang ctia cong nghé truy cap vo tuyén
(vi du, 1,4, 3,5, 10, 15, 20, 40, hodc 80 MHz). Trong mot s6 vi du, m6i UE 115 duoc
phuc vu ¢6 thé duogc tao ciu hinh dé hoat dong trén cac phﬁn hodc toan bd bang thong
song mang. Trong cac vi du khac, mdt s6 UE 115 ¢6 thé duoce tao cAu hinh dé van hanh
bing cdch st dung kiéu giao thirc bang hep lién quan dén phan hodc pham vi x4c dinh
trude (vi du, tdp hop cac song mang con hoac cac RB) trong séng mang (vi du, trién khai
“trong bing” thude kiéu giao thirc bang hep). ‘ ‘

Trong hé théng sir dung cic ky thuat MCM, phan tir thi nguyén co thé bao g(‘Sm
mot chu ky ky hiéu (vi du, thoi khodng cua mot ky higu diéu ché) va mot séng mang con.
trong d6 chu ky ky hiéu va khodng cach song mang con c6 quan hé¢ nghich v4i nhau. S6
luong bit duge mang boi m& phan tir tai nguyén cé the phu thudc vao so dé diéu ché (vi
du, bic cta so do diéu ché). Do d6, UE 115 thu duge cang nhiéu phan tir tai nguyén va
bac cia so do diéu ché cang cao, thi tde d6 dit lieu cho UE 115 ¢co thé cang cao. Trong
cde hé thong MIMO, tai nguyén truyén théng khong day co thé chi su két hop cua tai
npuven phé\ i?_u‘: sb vo tuyé’n,vtéi nguyén thoi gian, va tai nguyén khong gian (vi du. cac
16p khéng gian), va viée str dung nhiéu 16p khong gian cé thé con lam tang toc do6 dir lidu
dé truyén thong v6i UE 115. ’ (

Cac thiét bi cia hé thdng truyén thong khong day 100 (vi du, cdc tram gbe 105
hoac cdc UE 115) ¢6 thé ¢6 cdu hinh phan cting hd trg truyén théng qua bing thong song
mang cu thé, hodc c¢o thé tao cau hinh dugc dé hd tro truyén thong qua mot bang théng
trong tdp hop bing thong song mang. Trong mot s vi du, hé thong truyén thong khong
day 100 ¢6 thé bao gdom cac tram gbe 105 va/hodc cac UE 115 ma ho tro truyén thong

dong thot qua cée séng mang lién quan dén nhiéu hon mét bang thong song mang khac. .

>

,_.
n

tren

{

rlé thong truyén thong khong day 100 ¢6 theé ho trg truyén thong vo1 UE 1

Pt
e

nhi¢u 6 hoac séng mang, dac tinh ma <6 the duge goi la cong gdp séng mang hoac

6o}

~Q2C

102
dong nhidu séng mang. UE 115 ¢6 thé dugc tao ciu hinh véi nhiéu séng mang thanh
phan duong xudng va mot hodc nhiéu séng mang thanh phan dudng 1én theo cau hinh
cong ghp song mang. Viée cong gdp séng mang ¢o thé duoc st dung véi ca séng mang

thanh phan FDD va TDD.
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Trong mdt s6 truong hqp, hé théng truyén thong khong day 100 ¢6 thé sir dung
cac song mang thanh phan tang cudng (enhanced component carrier - eCC). eCC ¢6 thé
du"(_‘)'c dic trun g b&i m(ﬁ hoac nhiéu dac tinh bao g&)m: bang thong song mang hodc kénh
tan s6 rong hon, thoi khoang ky hiéu ngan hon. thoi khoang TTI ngin hon, hodc cau hinh
kénh diéu khién sta déi. Trong mot s6 trudng hop, eCC c6 thé dugc gin voi céu hinh
cong gdp song mang hodc cAu hinh két ndi kép (vi du, khi nhiéu & phuc vu c6 lién két
backhaul gan toi uu hoic khong ly tudng). eCC ¢6 thé cling duoc tao cau hinh dé su
dung trong pho duge mién cép phép hoac pho dung chung (vi du, trong do6 ¢o nhiéu hon
mot nha mang dugc phép str dung phd). eCC dic trung bdi bang thong séng mang rong
6 thé bao g6111 mot hodc nhiéu doan ma co thé duoc str dung bai cac UE 115 khong co
kha ning gidm sat toan bo bang thong song mang hodc néu khong thi duoc tac céu hinh
dé str dung bang thong séng mang gidi han (vi du, dé bao toan cong sudt).

Trong mot 6 truong hop, song mang eCC co thé st dung thoi khoang ky hiéu
khéac voi cac song mang thanh phan khac, quy trinh nay c6 thé bao gom sur dung thoi
khoang ky hiéu rat gon so voi cac thoi khoang ky hi€u cua cac song mang thanh phan
khac. Thot khoang ky hiéu ngén hon c6 thé duge gin Vi khodng cach tdng thém gita
cac song mang con lan cén.Thiét bi, nhu UE 115 hodc tram gbe 105, sir dung cac eCC
c6 thé truyén cac tin hiéu bang rong (vi du, theo kénh tan sé hodc cac bang thong song
mang 20, 40, 60, 80 MHz, v.v.) & cac thoi khoang ky hi¢u rat gon (vi du, 16,67 micro
gidy (microsecond - us)). TTI trong eCC ¢ thé bao gdm mdt hodc nhiéu chu ky k¥ hiéu.
Trong mot s6 trudng hop, thoi khoang TTI (e 1a, sd luong chu ky ky hiéu trong TTI)
o thé thay doi. ,

Hé théng truyén thong khong day 100 co thé 1a hé thong NR ¢ thé sir dung to
hop bat ky ctia cac bang ‘phé duge cap phép, dung chung va dugc mién cap phép, cung
v6i cac loai khac. Su linh hoat cua thoi khoang ky hiéu eCC va khoang cach séng mang
con ¢o thé cho phép st dung eCC trén nhiéu phé)., Trong mot s6 vi du, phé dung chung
NR c6 thé lam ting viée st dung phé va hiéu suat pho, dic biét 1a thong qua viée dung
chung tai nguyén theo phuong thang dang (vi du, qua mién tan sd) va theo phuong
ngang (vi du, qua mién thoi gian) dong.

UE 115 ¢b gang truy cdp vac mang khong déy co thé thuc hién tim kiém 0 ban
diu bang cach phat hign tin hicu dong bd hoa chinh (primary synchronization signal -

PSS) L tram gde 105. PSS co thé cho phép dong bo hoa dinh thai khe va co thé chi bio
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gia tri dinh danh 16p vat Iy. Sau do, UE 115 c6 thé nhan tin hiéu dong bd héa phu
(secondary synchronization signal - SSS). SSS ¢6 thé cho phép dong bd héa khung vo
tuyén, va c6 thé cung cdp gid tri dinh danh 6, ma c6 thé duoc gin véi gia tri dinh danh
[6p vat 1y dé nhan dang 6. Tin hiéu SSS ciing c6 thé cho phép phat hién ché do song
cong va do dai tién t6 V(‘)ng. Mot sd hé théng, vi du nhu cac hé théng song cong phan
chia theo thoi gian (time division duplexing - TDD) c6 thé truyén tin hiéu SSS chu
khong phai 1a tin hiéu PSS. Ca tin hiéu PSS va SSS ¢6 thé duge dat 1an luot & cac song
mang phu trung tAm 62 va 72 ctia sébng mang. Sau khi nhén tin hi¢u PSS va SSS, UE 115
¢6 thé nhén khéi thong tin chinh (master information block - MIB), ¢6 thé duoc truyén
trén kénh phat quang ba vét ly (physical broadcast channel - PBCH). Trong mot sb
truomg hop, PSS, SSS, va PBCH ¢6 thé dugc nhan trong khéi tin hiéu dong bo
hoa/PBCH(synchronization signal/PBCH block - SSB). Khédi MIB ¢6 thé chira thong tin
bang thong hé théng, SFN, va cau hinh kénh chi bdo HARQ vat ly (physical HARQ
indicator channel - PHICH). Sau khi giai ma MIB, UE 115 ¢6 thé thu mét hoac nhiéu
khéi thong tin hé théng (System information block-SIB). Vi du, SIB tht nhat (SIB1) ¢6
thé chaa cac tham so truy cap 6 va thong tin 1ap lich cho cac SIB khac. Viée giai ma
SIBI ¢6 thé cho phép UE 115 nhan SIB thtr hai (second SIB - SIB2). Khéi SIB2 c6 thé
chta thong tin cdu hinh RRC lién quan dén thu tuc kénh truy cip ngau nhién (random
access channel - RACH), tim goi, kénh diéu khién duong lén vat ly (physical uplink
control channel - PUCCH), kénh dung chung duong duong 1én vat ly (physical uplink
shared channel - PUSCH), diéu khién cong sudt, tin hiéu chuan tham do (sounding
reference signal - SRS), va chdn 0.

Trong mdt s truomg hop, hé théng truyén thong khong day 100 c6 thé bao gom
hodc hd tro cac mang duge dung dé truyén thong dua vao xe, con dugc goi 1a xe t61 moi
thr (vehicle-to-everything - V2X), V2X néng cao (enhanced V2X - eV2X), mang xe-
dén-xe (vehicle-to-vehicle - V2V), mang V2X di dong(cellular V2X - C-V2X), hodc cac
mang tuong tu khac. Mang truyén thong dua vao xe co thé cung cdp céac dich vu vién tin
ludn bat trong d6 cac UE, vi du, UE trén xe (vehicle UE - v-UE), truyén thong truc tiép
voi mang (V2N), voi UE cua nguoi di bo (V2P), voi cac thiét bi co so ha tr?lng (V2I), va
v41 cac v-UE khac (vi du, qua mang va/hodc truc tiép). Mang truyén thong dua vao xe cd

thé ho tro trai nghiém l4i xe an toan ludn két ndi bang cach cung cap két ndi thong minh,
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trong do tin hiéu giao thong/thoi gian, giao thong va dinh tuyén thoi gian thuc, canh bao
an toan cho nguoi di bd/di xe dap, thong tin tranh va cham, v.v., dugc trao dbi.

Mot sb hé théng truyén thong khong day (vi du, bao gdm céc cudce truyén thong
V2X) ¢6 thé bao gdm truyén thong D2D. Vi du, UE 115 thir nhat c6 thé truyén thong voi
UE 115 b sung qua cac kénh lién két phu. Trong cac cude truyén thong lién két phu, UE
115 thtt nhét c6 thé ddng bd voi ngudn ddng bod (vi du, UE 115 bd sung) trude khi thiét
lap két n6i va truyén thong voi ngudn dong bo (vi du, tuong tu cac thi tuc dong bo hoa
duge mod ta & day. Do d6, dé ddng bo hoa lién két phy, UE 115 thi nhét c6 thé nhan PSS
lién két phu (sidelink PSS - S-PSS), SSS lién két phu (sidelink SSS - S-SSS), kénh phat
quang ba lién két phu vat ly (physical sidelink broadcast channel - PSBCH), v.v., trong
dé S-PSS, 8-888, va PSBCH dugc nhan trong SSB lién két phu (sidelink SSB - S-S8B).

Ngoai ra, UE 115 thir nhét ¢6 thé sir dung cac thu tuc dong bo hoa c6 do phic tap
giam (vi du, hd tro dir lidu, S-SSB dbng bd, v.v.) khi dong bo hoa véi ngudn dong bo.
Trong mot sb trudong hop, ngudn dong bd hoa co thé bao gom GNSS, tram gbc 105 (vi
du, eNB, gNB, v.v.), UE tham chiéu dé)ng bd hoa (vi du, SynchRef UE), v.v. Nguén
dong bo duong co s co thé bao gbm GNSS va dong bo hoa dwa vao tram gbc. Trong
mot sb truong hop, UE 115 thir nhét 6 thé bao gdm kha ning ctia UE bao gom ho trg
dong bd hoéa dua vao S-SSB (vi du, v6i SyncRef UE la nguén). Ngoai ra, UE 115 thtr
nhét ciing c¢6 thé bao gom kha ning cia UE gdm hd tro cac tha tuc dong bo hoa gidm do
phue tap. Do dé, UE 115 thu nhat co thé st dung co ché dong bd hoa dua vao hd tro dit
liewkhong SSB, co ché ddng bd hoa dua vao SSB ddng bo (vi du, thue hién tim kiém S-
SSB trong cua s6 thot gian), hodc két hop cta ching. Trong mot s6 trudng hop, chi dong
b6 hoa dua vao GNSS c¢6 thé khong du hodc khong manh cho cac truong hop st dung
khéc nhau (vi du, truyén thong V2X). ‘

Fig.2 minh hoa mot vi du vé hé théng truyén thong khong day 200 hd tro céc k§
thuat ddng bd héa dwa vao su wu tién tin hiéu dong bo hoa lién két phu theo céc khia
canh cia sang ché. Trong mot s6 vi du, hé thong truyén thong khong day 200 c6 thé thuc
hién céc khia canh cta hé théng truyén théng khong day 100. Hé théng truyén thong
khong day 200 c6 thé bao g6m mot hoac nhiéu UE 11gu6r1 d611g bo 205 (vi du, cac UE
ngudn dong bo hoa, cac UL tham chiéu dong bo hoa, cic UE SynchRef, v.v.) cung cap
thong tin d@)ng b6 hoa (vi du, S-PSS, S-SSS, PSBCH, S-SSB, v.v.) cho UE 210, trong do6

cac UE 11gt_15n dong bo 205 va UE 210 co thé biéu dién cac vi du vé UE 115 nhu dugc
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mo ta ¢ day dua vao Fig.1. Vi du, UE ngudn dong bo thir nhat 205-a va UE ngudn dong
b6 thit hai 205-b ¢6 thé truyén tin hiéu ddng bd hoa tuong tng cho UE 210 trén lién két
phu thtr nhit 215-a va lién két phu thir hai 215-b (vi du, UE ngudn dong bd thi nhét
205-a st dung lién két phu thi nhat 215-a va UE ngudn dong bo thtr hai 205-b sit dung
lien két thir hai 215-b). Do d6, UE 210 ¢6 thé ¢b gang thiét lap cac cudc truyén thong
lién két phu véi mot hodc ca hai UE ngudn dong bo 205.

Trong mdt sd truong hop, UE ngudn dong bd 205 co6 thé nim ngoai ving phu
song cia GNSS. Do d6, mdi UE ngudn dong bo 205 co thé chon ngau nhién ID tin hiéu
ddng bd hoa lién két phu (sidelink synchronization signal - SLSS) 220 tur tap hop ID tha
nhét, trong do tap hop ID thtr nhat dugc st dung cho céc ngudn dong bo nim ngoai ving
pht séng ctia GNSS. Vi du, tap hgp ID thir nhat ¢6 thé bao gdm tir 170 dén 355, trong d6
tir 0 dén 169 c6 thé biéu dién cac ID danh riéng cho ngudn ddng bd trong viing phti séng
cua GNSS. Bé‘mg cach chon ngﬁu nhién cac ID tin hiéu déng bo hoa lién két phu 220 tir
tap hop [D thu nhat, cac cum co thé hinh thanh cho tung ngué)n déng bo dua vao cac UE
khéac nhau két ndi v6i cing mot ngudn dong bo qua cac ID tin hiéu ddng bo hoa lién két
phu 220. Theo thoi gian, cac cum lan can ¢o6 thé hop nhét va tao ra cum lén hon dé cac
UE trong cung mot vung lan can theo cung mot ngudn doéng bo hoa (vi du, UE ngudn
dong bd 205).

Tuy nhién, trong mot sb truong hop, cac cum cd thé khong hop nhét dua vao viéc
UE 115 st dung céc sb do cong suat dé chon ngudn dong bo. Vi du, cic s6 do cong suat
6 thé bao gém s6 do RSRP, s do chét luong nhan tin hiéu tham chiéu (reference signal
received quality - RSRQ), ty sb tin hiéu trén tap Am (signal-to-noise ratio - SNR), ty sb
tin hiéu trén nhiéu va tap Am (signal-to-interference-plus-noise ratio - SINR), v.v. Trong
mot s6 truong hop, UE 210 ¢6 thé nhan cac tin hiéu dong bo hoa tir ca UE ngudn dong
bo thit nhét 205-a va tr UE ngudn ddng bo thir hai 205-b va c¢6 thé sir dung cic sb do
cong sudt dé xac dinh UE ngudn ddng bod 205 nao cho qua trinh ddng bo hoa va truyén
thong tiép theo. Bang cach st dung céc s6 do cong suat, UE 210 c6 thé khong chon cling
mdt UE ngudn ddéng bo 205 nhu cac UE bd sung gan do, viéc nay c6 thé dan dén s6
luong cum nho cao hon, thay vi cac cum lén hon nhung it hon. Do dé, lugng cum nho
hon nhiéu hon ¢6 thé anh hudng dén cac co hdi cia céc UE & gan nhau dé c6 thoi gian

ddng bd hoa tuong tur.
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Nhu duge mé ta ¢ day, UE ngudn dong bd 205 van co thé chon ngau nhién ID tin
hiéu ddng bo hoa lién két phu 220 tir 170 dén 355 (vi du, tip hop ID tht nhét) khi UE
ngudn dong bo 205 nim ngoai ving phu séng cia GNSS (vi du, va khong co thong tin
ddng bd khac duoc phat hién). Cac ID tin hiéu tin hidu dong bd héa lién két phu 220 ¢6
thé duoc xr 1y tr mre wu tién cao hon dén muc wu tién thip hon theo thir tu ting dan (vi
du, ID 170 cao hon 171, v.v.). Vi du, UE ngudn ddng bo thir nhat 205-a ¢6 thé s dung
ID tin hidu dong bo hoa lién két phu thir nhit 220-a va UE ngudn dong bo thi hai 205-b
c6 thé st dung ID tin hidu ddng bd héa lién két phu thir hai 220-b.

Mo&i UE nguén dong bd 205 ¢o thé truyén chi bao ctia ID tin hi¢u d6ng bo hoa lién
két phu duoc chon ngau nhién 220 véi cac tin hiéu dong bo hoa (vi du, hodc véi chi bao
cdu hinh dong bd hoa, qua bao hiéu RRC, v.v.) va UE 210 c6 thé x4c dinh UE ngudn
déng bd 205 nao ¢6 mirc uu tién cao hon dua vao chi bao cta cac ID tin hiéu déng bo
hoa lién két phu 220 trong quy trinh x4c dinh ngudn déng bd 225. Trong mot sb truong
hop, UE 210 (vi du, va cac UE lan cén khac bét ky, UE trong cdc cum lan cdn, v.v.) ¢O
thé xac dinh sé do céng sudt ctia tin hiéu dong bo hoa tir UE nguon dong b 205 va thue
hién xac dinh ngudn dong bo 225 dé chon UE ngudn dong bo 205 dua vao cic s6 do
cong suat cling nhu mue wu tién cua cac ID tin hidu dbng bo hoa lién két phu 220. Vi duy,
UL 210 ¢6 thé chon UE 11gu6n déng b uu tién cao hon 205 (vi du, nhu duge xdc dinh
dua vao viée ¢6 ID tin hiéu dong bd hoa lién két phu thip hon 220) mién 1a UE ngudn
dong bo uu tién cao hon 205 6 du s6 do cong suat (vi du, vuot qué gia tri ngudng). Do
do, néu cac UE trong cac cum lan can phat hién cdc ID tin hiéu ddng bo hoa lién két phu
khac 220 ¢6 méc wu tién cao hon cac ID tin hiéu déng b hoa lién két phu hién tai 220,
thi cac UE trong cac cum lan can ¢o thé chon dé sir dung UE ngudn ddng bo 205 vai ID
tin hiéu déng bo hoa lién két phu 220 ¢6 muc wvu tién cao hon (vi du, véi diéu_ kien UE
ngudn dong bd 205 dugc chon co du s6 do cong suat).

Ngoai ra hodc céach khéc, tap hop ID thir nhit gin v&i ngudn dong b0 nam ngoai
vung phu song ctia GNSS co thé dugc chia thanh cac nhom wu tién. Vi du, nhom c6 thé
bao gdm tir 170 dén 180 dbi voi mie wu tién thir nhét (vi du, mic wu tién 1 (P1)), tr 181
dén 190 ddi v6i muc wu tién thi hai (vi du, thap hon) (vi du, mic uu tién 2 (P2)), v.v.
Nhém nay cé thé duoc ¢b dinh hodc dugc chi bao qua bao hiéu RRC (vi du, duoc tao chu
hinh RRC). Sau d6, UE 210 c6 thé thuc hién xac dinh ngudn dong bo 225 dé xac dinh

UE ngudn déng bd 205 nao.c6 murc uu tién cao hon dya vao nhém uu tién ma ID tin hiéu
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dong bo hoa lién két phu 220 thude vé. Dua vao viée sit dung quy trinh xac dinh ngudn
ddng bd 225 dé chon UE ngudn dong bd 205 dua vao cic ID tin hiéu dong bd hoa lién
két phu 220 (vi du, va cac s do cong suét)_, UE 6 thé hop nhit cac cum nhanh hon va
céc cum 1én hon ¢6 thé hinh thanh cho cac UE trong ving lan can.

Céc hinh v& Fig.3A va 3B minh hoa céc vi du vé viing phu séng tin hiéu ddng bo
héa 300 va 301 hd tro cac ki thuat déng bo hda dua vao su uu tién tin hiéu déng b0 hoa
lién két phu theo cac khia canh cua sang ché. Trong mot sb vi du, viing pht séng tin hiéu
ddng by hoa 300 va 301 ¢6 thé thue hién cc khia canh cita hé thong truyén thong khong
day 100 va hé thong truyén thong khong day 200. Ngoai ra, viing phu séng tin higu dong
bo hoa 300 c6 thé minh hoa mot vi du vé viing phu séng trong GNSS va ving phi séng
tin hiéu ddng hd hoa 301 cé thé minh hoa mot vi du vé viing phii séng ngoai GNSS. Vi
du, vimng phit séng GNSS ¢o thé bao gom UE 310 tiép xtic truc tiép hodc gian tiép vdi vé
tinh 305. Trong mot s6 trudong hop, ving phu song tin hidu dong bo hoa 300 va 301 co
thé dugce st dung nhu cac thu tuc dé)ng b hda phan tan cho mdt hoac nhiéu UE 310, ma
c6 thé 1a cac vi du vé cac UE tuong tmg nhu duge mo ta ¢ day dua vao céc hinh v& tu
Fig.1 dén Fig.2.

Nhu duoc thé hién trong ving pht séng tin hiéu dong bd hoa 300, UE 310-a thtr
nhét ¢6 thé c6 két ndi 315-a truc tiép t6i vé tinh 305 (vi du, trong viing phii séng GNSS).
Do do, két nbi 315-a c6 thé biéu thi réng kiéu déng bd hoa bao gém dé)ng bd hoa dua va‘tQ
GNSS (vi du, typeSync = GNSS). Sau d6, UE 310-a thit nhit ¢6 thé tré thanh tham chiéu
déng bd hoa (vi du, SynchRef, nguém dé)ng bo hoa, v.v.) cho cac UE 310 bd sung. Vi du,
UE 310-b thir hai ¢6 thé st dung két ndi 315-b dé dong bo hoa va truyén thong voi UE
310-a thr nhét, trong d6 két ndi 315-b bao gbm ID tin hiéu dong bd hoa lién két phu
bang 0 (vi du, biéu thi céc tin hidu dong bd hoa duge dong bd hoa véi GNSS), tai nguyén
khung con dé truyén/nhan tin hiéu dong bd hoa (vi du, tai nguyén thu nhat hodc tai
nguyén tht hai trong khung con, chang han nhu tai nguyén-1 hodc tai nguyén-2) va chi
béo liéu UE 310-a thir nhat ¢4 nim trong vang ph séng ctia vé tinh 305 hay khong (vi
du, trong ving phu song (INC) = PUNG).

Sau d6, trong mot s truong hop, UE 310-b tht hai ¢6 thé truyén tin hiéu déng bo
hoa cho UE 310-c thir ba trén két ndi 315-c dua vao dinh thoi GNSS tir UE 310-a tha
nhit, Vi du, két ndi 315-¢ ¢co thé bao gém ID tin hiéu drf)ng bo héa lién két phu cua UE

ngudn (vi du, UE 310-a thir nhit, trong d6 ID tin hiéu dong bd hoa lién két phu 1a 0), tai
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nguyén khung con khac dé truyén/nhén tin hiéu dong bo hoéa (vi du, khung con =
resource-2), va chi bao liéu UE 310-b tht hai c6 nam trong meg pht song ctia vé tinh
305 hay khong (vi du, INC = SAI). Ngoai ra, UE 310-c thtr ba sau d6 c6 thé truyén tin
hiéu ddng bo hoéa cho UE 310- thir tu trén két ndi 315-d dua vao dinh thoi GNSS tir UE
310-a tha nhat va duge chuyén tiép qua UE 310-b tht hai. Vi du, két ndi 315-d c6 thé
bao gdbm ID tin hiéu dong bo hoa lién két phu ciia UE ngudn (vi du, UE 310-b thér hai)
cong voi 168 (vi du, 0 cho UE 310-b tht hai + 168 = 168), tai nguyén khung con khac dé
truyén/nhén tin hiéu dong bd hoa so véi UE 310-b thir hai (vi du, UE ngudn, khung con
cla no = resource-2, vi vy khung con = resource-1 cho UE 310-c tht ba), va chi bao
liu UE 310-c tht ba ¢6 nam trong viing phi séng cta vé tinh 305 hay khong (vi du, INC
— SAI). UE 310-c thtr ba c6 thé thém 168 vao ID tin hiéu déng bo hoa lién két phu cia
UE ngu6n dé phén biét cac tin hiéu d&lg bd hoa duge UE 310 truyén, vi cung mot tai
nguyén khung con dugc st dung.

Ngoai ra, UE 310-d thtr tu sau d6 co thé cung cip thong tin dong bo hoa (vi duy, tin
hicu déng bo hda) cho mdt hodc nhiéu UE Xuéng chudi UE 310 qua két ndi 315-e. Vi du,
két nbi 315-¢ co thé bao gom D tin hiéu dong bo hoa lién két phu cia UE ngudn (vi du,
UE 310-c thit ba, trong d6 ID tin hiéu ddng bo hoa lién két phu 1a 168), tai nguyén khung
con khéc dé truyén/nhén tin hiéu dong bd hoa so voi UE 310-c tht ba (vi du, UE nguon,
khung con cua nd = tai nguyén-a, vi vy khung con= tai nguyén-2 cho UE 310-d thu tu),
va chi bdo licu UE 310-d thtr tu ¢6 nam trong ving pht séng cua vé tinh 305 hay khong
(vi du, INC = SAI). UE 310 c6 thé tiép tuc truyén tin hiéu déng b hoa xudng chudi UE
310, trong d6 mdi UE 310 tiép theo co thé st dung cing mot ID dong bo lién két phu va
tai nguyén ngugc nhu UE 310 trude do trong chudi UE 310. Mdi két ndi 315 co thé bao
g@)m lua chon tai nguyén, xac dinh ID S-SSB (vi duy, ID tin hiéu déng bd hoa lién két
phu). chi bio vé chon/chon lai tham chiéu dong bo hoa, v.v. Trong mot s6 truong hop,
UE tham chiéu ddng bo hoa (vi du, UE 310 truyén tin hi¢u dong bd héa v6i dinh thoi tur
GNSS) co thé duoc két ndi truc tiép vO1 tram géc hodc GNSS (vi du, vé tinh 305), ¢6 thé
duoc két ndi gian tiép (vi du, 16n hon mot bude nhéay tir tram géc hoac GNSS), hodc cé
thé 1a ngudn dong bd hoa doc lap. |

Ngoai ra hodc cach khac, nhu dugc thé hién trong vung phu séng tin hiéu d@mg bo
hoa 301, UE 310 co thé nam trong kich ban ngoai vung phu song GNSS. Vi du, UE

310-¢ tha nam c6 thé khong duge két ndi voi vé tinh 305 (vi du, ving phi séng GNSS),
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bén ngoai vung pht song dia ly cua tram goc 320, khong duge két ndi véi UE tham chiéu
ddng bd héa 325, v.v. Do d6, UE 310-e thir nam c¢6 thé chon ngau nhién ID tin hiéu dong
bo hoa lién két phu tir tip hop ID thur nhét danh riéng cho cac UE ngudn dong bo rigoéli
vung pht song GNSS (vi du, tor 170 dén 355). Ngoai ra, UE 310-e tha ndm ciling ¢ thé
chon tai nguyén khung con dé sir dung dé truyén tin hiéu dong bd héa cho cac UE 310 bd
sung gan do (vi du, khung con = tai nguyén-1 hodc tai nguyén-2) va chi bdo ligu UE
310-e th ndm c6 nam trong ving pht séng ctia GNSS (vi du, INC = SAI). Sau do, UE
310-e thtr ndm ¢6 thé biéu thi ID tin hiéu dong bd hoa lién két phu dugc chon ngau
nhién, tai nguyén khung con dugc chon, va chi bao vung phu séng GNSS cho két ndi
315-f. Vi du, UE 310-F thit séu ¢6 thé nhan tin hiéu dong bo hoéa qua két ndi 315-f tir UE
310-¢ thtr nam theo céc tham sb khac nhau dugc biéu thi & trén. Trong mot s6 truong
hop, UE 310-f tht sdu sau dé co thé truyén tin hiéu déng bd hoa cho UE 310 gan dé
bang cach st dung ID tin hiéu déng bd hoa lién két phu giong nhu UE nguén cho UE
310-f thir sdu (vi du, ID tin hiéu ddng bo hoa lién két phu cho UE 310-¢ thit nam), tai
nguyén khung con dbi dién duoc st dung boi UE ngudn (vi du, UE 310-e thit nam), va
chi bao vé viéc liéu UE 310-f thir sau ¢6 nam trong ving pht séng cia GNSS hay khong
(vi du, INC = SAI). Nhu dugc mo ta ¢ day, UE 310 co thé xac dinh mutc uvu tién cho UE
ngudn truyén tin hiéu dong bd hoa dua vao ID tin hiéu dong bo hoéa lien két phu cho UE
ngudn.

Fig.4 minh hoa mot vi du vé khoi tin hiéu démg b6 héa 400 ho trg cac ki thuat
ddng bo hoa dua vao su uu tién tin hiéu d@)ng bo hoa lién két phu theo cac khia canh cua
sang ché. Trong mot sb vi du, khéi tin hidu dong bo héa 400 ¢6 thé thuc hién cac khia
canh ctia hé thdng truyén thong khong day 100 va hé théng truyén thong khong day 200.
Mot hodc nhiéu UE ¢6 thé str dung khéi tin hiéu déng bo hda 400 dé truyén va nhan tin
hidu ddng bd hoa véi céc UE khac. Vi du, khéi tin higu dong b hoa 400 co thé bicu dién
S-SSB (vi du, khdi nay c6 thé duge dung dé truyén thong V2X).

Nhu duoc minh hoa, khdi tin hiéu ddng bo hoa 400 co thé trai trén 14 ky hiéu (vi
du, khe) trong mién thoi gian va 11 khéi tai nguyén (resource block - RB) trong mién tan
s6. Ngoai ra, khoi tin hiéu dong bo hoa 400 6 thé bao gom hai S-PSS 405 trong hai ky
hiéu va hai S-SSS 410 trong hai ky hiéu. Céc S-PSS 405 va cac S-SS5 410 ¢o thé bao
gom mot lwong séng mang con duge thiét lap (vi du, 127 song mang con) nho hon 11

RB dugc phan bd cho khbi tin hiéu ddng bd héa 400. Trong mot sb truong hop, UE ¢o
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thé st dung chudi thtr nhét (vi du, chudi M) cho cdc S-PSS 405 va chudi tht hai (vi du,
chudi Vang) cho cac S-SSS 410. Khéi tin hiéu dong bo héa 400 ciing ¢6 thé bao gdbm
kénh PSBCH 415 cho cac kv hiéu con lai trong khe, ngoai trir ky hiéu cudi cung cua khe,
c6 thé duoce st dung lam khoang tréng 420 trude khi khe tiép theo bat dau. Trong mot sH
truong hop, khdi tin hiéu ddng bd hoa 400 (vi dy, S-SSB) c6 thé bao gdm chu ky duge
thiét 1ap (vi du, 160 mili gidy (milisecond- ms)). Ngoai ra hodc cich khéc, chu ky c6 thé
duoc tao ciu hinh. Trong khi cac S-PSS 405 va céc S5-SSS 410 dugc thé hién 1a chiém
cac ky hiéu tu thtr hai dén tha nam cta khe, vi tri cua cac S-PSS 405 va cdc S-5SS 410
c6 thé khac nhau va duoc tao cAu hinh qua béo hiéu 16p cao hon (vi dy. bdo hiéu RRC)
haodc co thé duoc xac dinh trude. _ »

Fig.5 minh hoa mot vi du vé ludng quy trinh 500 ho trg céc k§ thut dong bd hoa
dwa vao su uu tién tin hi¢u déng bo hoéa lién két phu theo cac khia canh cia sang ché.
Trong mot s_é vi du, luu do quy trinh 500 c6 thé thuc hién céc khia canh cia hé théng
truyén thong khong day. 100 va hé thong truysn thong khong day 200. Ludng quy trinh
509 ¢6 thé bao gdm UE 505-a, UE 505-b va UE 510, c6 thé Ia cae vi du vé UE nhu durge
mo ta ¢ day dua vao cac hinh veé tir Fig.1 dén Fig.4. Nhu duge md ta ¢ day, UE 510 ¢
thé ¢d gang dong bo hoa va truy2n thong trong hé thong truyén thong khong day nhung
c6 thé nam ngoai vung phi séng ctia GNSS. Do do, UE 510 ¢o thé ¢ gang dong bd hoa
voi UE 505-a va/hodc UE 505-b, ma ¢ thé 1a ngudn dong bod ddc 1ap cling nam ngoai
ving pht séng GNSS (vi du, va/hodc ngoai ving phu song cua tram g6e 103).

Trong phan md ta sau day vé ludng quy trinh 500, cac hoat dong gitta UE 505-a,
UE 505-b va UE 510 ¢6 thé dugc truyén theo thir tw khac v6i thr tir duge the hién. hogc
céc hoat dong dugce thue hién boi UE 505-a, UE 505-b va UE 510 co thé thuc hién theo
cac thar tu Khac nhau hoac tai cac thoi diém khac nhau. Mét sé hoat dong cling ¢o thé bi
loai khoi ludng quy trinh 500, hodc cac hoat dong khac ¢ thé duge b sung vao luopg
quy trinh 500. CAn phai hidu ring mac dit UE 505-a, UE 510-b, va UE 510 dugc thé hién
[a thue hién modt s6 hoat dong cta ludng quy trinh 500, nhung thiét bi khong day bat ky
déu ¢6 thé thyre hién cic hoat dong dugce thé hién do.

Tai 515, UE 510 ¢6 thé nhan cAu hinh tht nhét tir ngudn déng bd hoa thir nhét (vi
du, UE 505-a), cAu hinh thir nhét bao gdm ID nguén dong bd héa thir nht gin véi ngudn
d?)ng bé héa thir nhit. Tai 520, UE 510 ¢o thé nhAn cau hinh thir hai tir ngudn déng bo

hoa tht hai (vi du, UE 505-b), cau hinh thir hai bao gom 1D nguon dong bo hoa thir hai
N X o7 / 7 [ LD g o C
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gfn véi ngudn dong bo héa thtr hai. Trong mot s6 truong hc_)/’p,. ngudn dong bod hoa thir
nhat c6 thé 1a UE tht nhét (vi du, UE 505-a), va ngudn ddng bd héa thi hai c6 thé 1 UE
thir hai (vi du, UE 505-b). Ngoai ra, cAu hinh thir nhat ¢6 thé duge nhan qua lién két phu
vl nguén dﬁ“)ng b0 hda thu nhét, va cAu hinh tht hai c6 thé dugc nhan qua lién két phu
v6i ngudn dong bo hoa thi hai.

Tai 525, UE 510 c6 thé nhan dang ID ngudn ddng bd hoa thir nhat va ID ngudn
ddng bo héa thu hai tir tap hop 1D nguon dong bo hoa thir nhat gin v4i cac ngudn dong
bo hoa doc tap. Trong mot sb tr wong hop, cac nouan uono bd hoa doc lap gan véi tap
hop ID nguoén dong bé hoa thi nhét c6 thé bao gdbm cac ngudn ddng bo hoa ngoai ving
phil séng GNSS, khong duoc két ndi véi tram gbe, doc 1ap vOi tham chiéu, hodc két hop
ctua chung.

Tai 530, UE 510 ¢co thé xé4c dinh mrc vu tién thir nhét cho nguén déng bo héa th
nhit dua vao ID ngudn dong bo hoa thir nhét va mirc vu tién thit hai cho nguén_déng bd
hoéa thtr hai dua vao ID ngudn dong bd hoa thir hai. Trong mot sd truong hop. muc uu
tién thir nhit ¢ thé cao hon mirc wu tién tht hai dya vao 1D ngudn dong bd hoa thir nhat
thdp hon ID ngudn ddng bd hoa thi hai. Ngoai ra hodc cdch khac, mic vu tién tha nhat
vi mic wu tién thir hai ¢6 thé duge xac dinh dya vao cac nhom uu tién trong tap hop ID
ngudn dong bé hoa thi nhat gin véi cac nguon dong bo hoa doc 1ap. Trong mot s
truong hop, UE 510 ¢6 thé nhan, qua bao hiéu RRC, chi bao vé cac nhom uu tién.

Tai 535, UE 510 ¢6 thé xé4c dinh s6 do RSRP (vi du, hoic s6 do cong suét tuong
tu) cho ngudn dong bd hoa thir nhét va s6 do.RSRP (vi du, hodc s do cong suat twong
tw) cho ngufm déng bo hoa thi hai, trong do ngudn dong bd héa thir nhat co thé duge lua
chon dua vao s do RSRP cho nguon dong bo hoa thir nhat. Trong mét sb trudong hop,
khi ID ngudn doéng bé hoa thw nhat ¢6 cung gid tri v6i ID nguon dong bo hoa thir hai, UE
510 ¢6 thé x4c dinh s6 do RSRP cho ngudn ddng b hoa thir nhét va sd do RSRP cho
nguff)n d@mo bo héa thiv-hai, sau do ngt.15n déng bo héa tho nhat ¢6 thé duoc chon dua
vao s6 do RSRP cho nguon dong bo hoa thir nhat.

Tai 540, UE 510 ¢o thé chon ngudn doéng bo hoa thir nhét (vi du, UE 505-a) dua
v0 muc uu tién thir nhat cao hon muc vu tién thtr hai.

Tai 545, UE 510 ¢6 thé truyén thong véi mot hode nhiéu thiét bi bang cach st
dung thong tin dong bo hoa gin voi ngudn dong bo hoa thi nhét duge chon (vi du, UE

505-a) lam tham chiéu déng bo hoa. Vi du, truyén thong v&1 mot hode nhiéu thiét bi co
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thé bao obm cic cudc LfUV@H thong lién két phu Trong mot sd truong hop UE 510 c6 thé
nhén cau hinh thtr hai tu nguon dong bo hoa thir hai, nhan dang 1D nguén dong bo hoa
thir hai ¢6 mirc vu tién cao hon ID ngudn dong bo hoa thir nhit, va chuyén tiép cac cudc
truyén thong véi mot hodc nhidu thiét bi tir st dung thong tin dong bo héa gan véi ngudn
dong bo hoa thu nhét duoc chon sang str dung thong tin ddng bd hoa gan véi ngudn dong
bd héa thir hai dua vao mutrc uu tién cao hon cua ID nguén ddng bd hoa thir hai. Ngoai ra
hoiic theo cach khac, UE 510 ¢6 thé nhan dang ngudn dong bo hoa thir ba bao gbm ID
ngudn dong bo héa thir ba, 1D ngudn dong bd hoa thir ba tir tap hop ID ngudn dong bo
hoa thir hai gan véi mue uu tién cao hon tap hop ID ngudn dong bd hoa thir nhat va
truvén thong véi mot hodc nhidu thiét bi bang cach sir dung thong tin ddng bo hoa gin
voi ngudn dong bo hoa thir ba dua vao tap hop 1D nguon dong bo héa thi hai ¢d mire uu
tién cao hon tap hop 1D ngudn dong bo hoa thi nhat. Vi duy, tap hgp ID nguon dong bo
hoa thir hai ¢6 the duge gin véi vang pha song GNSS.

Fig.6 1a so dd khdi 600 thé hién thiét bj 605 hd trg cic ky thuat dong bd hoa dua
vao sy uu tien tin higu d’éng bo hda lién két phu theo céc khia canh cua sang ché. Thiét bi
605 c6 thé 1a vi du vé céc khia canh cta UE nhu duge mé ta & day. Thiét bi 605 c6 thé
bac gdm bo thu 610, bo quan 1y truyén thong UE 615, va bo phat 620. Thit bi 605 cling
c6 thé bao gdm bo xir Iy. Mdi trong s6 cac thanh phan nay c6 thé truyén thong véi nhau
(vi du, qua mot hodc nhiéu bus).

B0 thu 610 6 thé nhan thong tin nhu géi, di liéu nguoi dung, hoac thong tin diéu
khién gén vGi cac kénh thong tin khac nhau (vi du, kénh didu khién, kénh dir liéu va
thong tin lién quan dén cac ky thuat déng bd hoda dua vao su uu tién tin hiéu 6611g b hoa
lién két phu, v.v.). Thong tin ¢ thé duge truyén cho céc thanh phan khac cia thiét bi
603. Bo thu 610 co thé la vidu vé cac khia canh ctia bo thu phat 920 duge md ta dua vao
Fig.9. B thu 610 ¢o thé sir dung mot anten hodc tap hop anten.

Bo quan ly truyén thong UE 615 ¢o thé nhan ciu hinh thi nhét tir ngu6n 6511g bd
hoa thtr nbat, cdu hinh tht nhét bao gdom ID ngudn dong bo hoa thi nhat gan véi ngudn
dong bo héa thir nhét. Ngoai ra, bo quan ly truyén thong UE 615 ¢ thé nhan cdu hinh
tht hai tir ngudn dong bé hoa thi hai, cAu hinh tht hai bao gdm ID ngudn dong bo hoa
thir hai gan véi nguéjz dong bd héa thir hai. Trong mot s6 truemg hop, bo quan 1y truyén

théng UE 615 ¢6 thé nhan dang [D 1 1guon dong bo hoa thir nhat va 1D ngudn dong bo

A

héa tho bai 12 tUr tdp hop ID ngudn ﬂg bd hoa thir nhat gcn vd1 céde ngudn dong bd hoa

o
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doc lép.A Do do, bd quan ly truyén thong UE 615 ¢c6 thé x4c dinh mutc wu tién tha nhat
cho ngudn déng bo héa thﬁ: ﬁhét dua vao ID ngudn dong bé h(’)a thu nhét va mutrc uu tién
thtr hai cho nguon dong b6 hoa tht hai dwa vao ID nguon dong bd hoa thir hai. Sau do,
bd quan ly truyen thong UE 615 co thé chon ngudn dong. bo hoa thu nhat dua vao muc
uu tién tht nhat cao hon muc wu tién tht hai va truyén thong v&i mot hodce nhleu thiét bi
bang cach str dung thong tin dong bo hoa gan véi ngudn dong bo hoa thir nhat dugc chon
lam tham chiéu déng bo hoa. B quan ly truyén thong UE 615 ¢6 thé 1a vi du vé cac khia
canh cia bd quan ly truyén thong UE 910 duge mo ta & day.

Bo quan ly truyén théong UE 615, hoac céac thanh phén phu cta no, ¢o thé duoc
trién khai trong phén cing, ma (vi du, phﬁn mém hodc firmware) dugc thuc thi bdi bo xur
ly, hodc td hop bat ky ctia chung. Néu duge trién khai trong ma do bd xu ly thuc thi, cac
chuc nang ctia bo quan ly truyén thong UE 615, hodc cdc thanh phén phu cta no ¢o thé
duoc thuc thi boi bd xir Iy da dung, bd x1r ly tin hiéu sb (digital signal processor - DSP),
mach tich hop chuyén dung (application-specific integrated circuit - ASIC), mang cong
lap trinh dugc theo trudng (field programmable gate array - FPGA) hoac cac thiét bi
logic 14p trinh dugc (programmable logic device - PLD) khac, cong roi rac hodc mach
logic bong ban dan, cac thanh phan phan ctimg rdi rac, hodc két hop bat ky ctia chiing
duoc thiét ké dé thuc hién cac chirc nang mo ta trong sang ché.

B6 quan ly truyén thong UE 615, hodc céc thanh phan phu ctia n6 ¢6 thé duoc bd
tri vat ly & cac vi tri khac nhau, bao gdm viéc dugc phan bd sao cho cac phan cia céc
chirc nang dugc thuc hién & cac vi tri vat ly khac nhau bdi mot hoac nhiéu thanh phén
vat ly. Trong mot s6 vi du, bo quan 1y truyén thong UE 615, hodc céc thanh phén phu cta
no6, c6 thé 1a thanh phan riéng va khac biét theo cac khia canh khac nhau ctia sang ché.
Trong mdt s6 vi du, bo quan ly truyén thong UE 615, hodc cac thanh phan phu ctia n6 6
thé duoc gan véi mot hoac nhiéu thanh phan phan ctimg khac, bao gom nhung khong gi¢i
han ¢ thanh phén dau vao/dau ra (input/output - [/O), b thu phat, may chu mang, thiét bi
dién toan khac, mot hodc nhiéu thanh phén khac dugc mo ta trong sdng ché, hoic td hop
ctia chung theo céac khia canh khéac nhau cta sang ché.

B6 phat 620 ¢6 thé truyén tin hiéu tao ra boi cac thanh phan khac ctia thiét bi 605.
Trong mot s6 vi du, bo phat 620 co thé duoc Xép cung vi tri v4i bo thu 610 trong thanh
phan bo thu phat. Vi du, b phat 620 c6 thé 1a vi du vé céc khia canh ciia bo thu phat 920

dugce mo ta dua vao Fig.9. Bo phat 620 co thé str dung mot anten hodc tap hop anten.
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Trong mot so vi du, bd quan 1y truyén thong 615 c6 thé dugc trién khai dudi dang
mach tich hop hoac chipset cho modem thiét bi di dong, va bd thu 610 va bo phat 620 ¢6
thé dugc trién khai dudi dang cac thanh phén tuong tu (vi du, bo khuéch dai, bd loc,
anten) ghép nbi véi modem thiét bi di dong dé cho phép truyén va nhan khong day qua
mot hodc nhiéu bang tan.

Bo quan ly truyén théng 615 nhu duge mo ta & day co thé duoc trién khai dé thu
dugc mot hodc nhidu vu diém co thé co. Mot phuong an thuc hién ¢6 thé cho phép thiét
bi 605 chon ngudn déng bd héa tir tap hop ngudn doéng bo hoa dua vao ngudn dong bo
hda nao co muc vu tién cao hon. Dua vao cac ky thuat chon nguén dSng bo hoa, thiét bi
605 c6 thé dong bo hoa chinh x4c hon dé truyén thong véi nguon dong b hoa duoc
chon.

Nhu vy, thiét bi 605 c6 thé tang kha nang chon chinh xac ngudn dong bo hoa va
do d6, co thé truyén thong qua kénh véi kha nang truyén théng thanh cong cao hon.
Trong mot s6 vi du, dua vao kha nang truyén thong thanh cong cao hon, thiét bi 605 ¢6
thé cdp ngudn hiéu qua hon cho bd xtr Iy hodc mot hodc nhiéu don vi xtr 1y lién quan dén
truyén va nhan thong tin, viéc nay co thé cho phép thiét bi tiét kiém dién va tang tudi tho
pin.

Fig.7 1a so dd khdi 700 thé hién thiét bi 705 hd tro cac ky thudt dong bd hoa dua
vao su uu tién tin hi¢u démg b6 hoa lién két phu theo cac khia c-,anh cua sang ché. Thiét bi
705 ¢6 thé 1a vi du vé cac khia canh cua thiét bi 605, hoac UE nhu dugc md ta ¢ day.
Thiét bj 705 ¢6 thé bao gdm bd thu 710, bd quan ly truyén thong UE 715 va bd phat 750.
Thiét bi 705 cling co thé bao gbébm bo xit ly. Mdi trong s& céc thanh phan nay c6 thé
truyén thong voi nhau (vi du, qua mot hoac nhiéu bus).

B0 thu 710 c6 thé nhan thong tin nhu géi, di liéu nguoi dung, hoac thong tin diéu
khién gén v6i cac kénh thong tin khac nhau (vi du, kénh diéu khién, kénh dir liéu va
thong tin lién quan dén céc k¥ thuat déng bd hoa dua vao sy vu tién tin hiéu déng b0 hoa
lién két phu, v.v.). Thong tin c6 thé duge truyén cho cac thanh phéan khéc cta thiét bi
705. B6 thu 710 ¢6 thé 12 vi du vé cac khia canh ctia bd thu phat 920 duge mo ta dya vao
Fig. 9. Bo thu 710 co thé sir dung mot anten hodc tap hop anten.

"B6 quan ly truyén thong UE 715 ¢6 thé 1a vi du vé cac khia canh ctia by quan ly
truyén thong UE 615 nhu dugc md ta ¢ day. B quan ly truyén thong UE 715 c6 thé bao

g6m mi dinh danh ngudn dong bo héa thix nhét 720, ma dinh danh ngudn dong bd hoa
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thtr hai 725, thanh phén nguén déng bd hoa doc lap 730, thanh phé‘m uu tién nguSn déng
bo hoa 735, bd chon nguén démg bo hoda 740, va bd truyén thong déng bd 745. BO quan
Iy truyén thong UE 715 ¢6 thé 1a vi du v& c4c khia canh ctia bd quan 1y truyén thong UE
910 dugc mo ta ¢ day.

Ma dinh danh ngudn ddng bo hoa thi nhét 720 ¢6 thé nhan cu hinh thr nhét tir
ngudn dong bo hoa thir nhat, cAu hinh thu nhét bao gdm ID ngudn ddng bo hoa thir nhat
oan véi ngudn dong bd hoa thi nhat.

Ma dinh danh nguén déng bo hoa th hai 725 co thé nhan cdu hinh thr hai tir
ngudn dong bo hoa thir hai, cAu hinh tht hai bao gdm ID nguon dong bo hoa thir hai gin
v6i ngudn dong bo hoa thir hai.

Thanh phin ngudn dong bd héa doc 1ap 730 co thé nhan dang ID ngudn dong bo
héa thir nhat va ID ngudn ddng bo hoa thir hai 1a tir tap hop ID ngudn dong bd héa thu
nhat gin voi cac ngudn dong bo hoa doc 1ap.

Thanh phan uu tién ngudn dong bo héa 735 ¢6 thé xac dinh murc uu tién thi nhat
cho ngudn dong bo hoa thiv nhat dua vao ID ngudn dong bo hoa thir nhat va mirc uu tién
thir hai cho ngudn ddng bo héa thi hai dwa vao ID ngudn dong bo héa thir hai.

BO chon ngu6n (Ié)ng b6 hoa 740 co thé chon nguén déng bo hoa thir nhét dua vao
muc uu tién thir nhat cao hon mtte wu tién thu hai.

B truyén thong dong bd 745 ¢6 thé truyén thong vi mot hodc nhiéu thiét bi bang
cach st dung théng tin dong bo hoa gin v6i ngudn dong bd hoa thir nhét duge chon lam
tham chiéu dong bo hoa.

B6 phat 750 ¢o6 thé tr‘uyén tin hiéu tao ra boi cac thanh phan khéc clia thiét bi 705.
Trong mot s6 vi du, bo phat 750 ¢6 thé duoc xép cung vi tri voi bd thu 710 trong thanh
phan bo thu phat. Vi du, bd phat 750 c¢6 thé 1a vi du vé cc khia canh ctia bg thu phat 920
duge mo ta dua vao Fig.9. Bo phat 750 co thé su dung mot anten hodc tap hop anten.

Fig.8 1a so dd khdi 800 thé hién bo quan Iy truyén thong UE 805 hd tro céc ky
thuat déng b hoa dua vao sy uu tién tin hiéu déng b0 hoéa lién két phu theo cac khia
canh cua sang ché. Bo quan Iy truyén thong UE 805 co thé 1a vi du vé cac khia canh clia
b6 quan ly truyén thong UE 615, bo quan ly truyén thong UE 715, hodc b quan 1y
truyén théng UE 910 duge md ta & day. B quan ly truyén thong UE 805 c6 thé bao gdm
ma dinh danh ngudn déng bd hoa thu nhét 810, ma dinh danh ngudn ddng bd hoa thit hai

215 thank phan neudn déng b hoa doc 1ap 820, thanh phan vu tién ngudn dong bd hoa
> 1 o) 1) 5 0 T P te > g
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825, bC) chon ngudn dong bd hoa 830, bo truyén thong dong bo 835, thanh phan xéc dinh
RSRP 840, va bo truyén th@ng ngudn ddng bo hoa GNSS 845. Mdi trong s6 céc thanh
phan nay c6 thé truyén thong, truc tiép hodc gidn tiép, v6i nhau (vi du, qua mot hoéc
nhiéu bus).

M3 dinh danh ngudn déng bo héa thir nhét 810 ¢6 thé nhan cu hinh thir nhat tir
ngudn dong bo hoa thir nhat, cAu hinh tht nhat bao gdm ID ngudn dong bo hoa thir nhat

oin v&i nguon dong bo hoa thi nhat. Ma dinh danh ngudn dong bo hoa thir hai 815 ¢

—
(@28

hé phan cau hinh thi hai tu ngudn dong b hoa thi hai, céu hinh tht hai bao gom ID
ngudn dong bo hoa thir hai 9an voi nguon dong bo hoa thi hai. Trong mot s6 truong hop,
ngudn dong bd hoa thir nhit c6 thé bao gom UE thtr nhit va ngudn dong bo hoa thr hai
¢6 thé bao gom UE thir hai.

Thanh phan ngudn dong bo héa doc lap 820 co thé nhan dang ID ngudn dong bo
héa thtt nhat va 1D ngudn ddng bd hoa thu hai la tir tap hop ID nguon dong b hoa thi
nhit gin véi cac nguon dong bo hoa doc 1ap. Trong mot sb trudong hop, cic ngudn dong
bd hoa doc lap gén v6i tap-hop 1D ngudn dong bo hoa thir nhit ¢ thé bao gdm cac
ngu(;‘)n d’éng ho hoa ngoal ving phu séng GNSS, khong duge két ndi véi tram gbe, ddc
tap v6i tham chiéu ddng bo haa, hoze két hop clia ching.

Thanh phan uu tién ngudn dong bd hoa 825 co thé x4c dinh muc wu tién thir nhat
cho ngudn dong bo hoa thir nhit dua vao ID ngudn dong bo hoa thit nhat va muc uvu tién
thtr hai cho ngudn dong bo héa thir hai dua vao ID ngudn ddng bd hoa thir hai. Trong
mot s6 truomg hgp, mirc.uu tién tho ‘nhét va mirc uu tién tht hai ¢6 thé duogc xac dinh
dua vao cac nhom uu tién trong ap hop 1D nguén dong bo héa thu nhit gin vdi cac
ngudn dong b hoa doc 1ap. Ngoai ra, thanh phan uu tién ngudn dong bo hoa 825 ¢b thé
nhén, qua bao hi¢u RRC, chi bdo vé cac nhom uu tién.

Bo chon nguSR déng bd hoa 830 ¢co thé chon nguén déng bo hoéa thir nhét dua vao
mire wu tién thi nhét cao hon mue wu tién thi hai. Trong mot 36 truong hop, mirc uwu tien
thtr nhat c6 thé cao hon mirc uu tién tht hai dya vao ID ngudn dong bo héa thix nhét thap
hon ID ngudn dong bo héa thi hai. 4

B6 truyén thong ddng bo 835 ¢ thé truyén théng véi mot hodc nhiéu thiét bi bén_g
cach str dung thong tin ddng bo hoa gin vai ngudn dong bo hoa thi nhét duge chon lam
tham chiéu Gong bo hoa. Trong mot 56 vi du, bo truyén thong dong bo 825 ¢ thé nhén

cau hinh tht hai tr nguén dong b hoa thi hai, nhan dang ID ngudn déng bo héa thir hai
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co nﬁ'rc uu tién cao hon ID ngudn déng- bo hoa thir nh?&, va chuyén tiép cac cudc truyén
thong vGi mét hodc nhiéu thiét bi tir s dung thong tin dong bo hoa gan VGi nguodn déﬁg
bod hoa thit nhAét dugce choﬁ sang su dung thong tin dong bo hoa oan voi nguf)n déng bc}
hoa thir hai dua vao mire uu tién cao hon cta ID ngudn dong bo hoa thir hai. Trong mot
sd truong hop. truyén thong vai mot hoac nhbiéu thiét bi co thé bao gé)ln cac cudc truyén
thong lién két phu. Ngoai ra, cAu hinh thtt nhét ¢6 thé duoc nhéin qua lién két phu voi
ngudn dong bo héa thir nhét, va cAu hinh tht hai 6 thé duoc nhan qua lién két phu véi
ngudn dong bd hoa thi hai.

Thanh phin xdc dinh RSRP 840 c6 thé xéc dinh sé do RSRP thit nhét (vi dy, hogc
s6 do cong sudt twong tu) cho ngudn déng bo hoa thir nhét va sd do RSRP tha hai (vi du,
hodc s6 do cong sudt tuong tr) cho ngudn dong bo hoa tha hai, trong do nguon dong bo
héa thir nhit duoc chon dua vio s6 do RSRP tht nhét cho nguén déng b0 hoa thtr nht.
Trong mot sé vi du, khi ID ngudn ddng bo haa thir nhit co ciing gid tri v6i ID ngudn
ddng b6 hoa thr hai, thanh phan xac dinh RSRP 840 cling ¢6 thé xac dinh s6 do RSRP
tht nhat cho ngudn dong bo hoa thir nhét va sé do RSRP thir hai cho nguon dong bo hoa
th\r hai, trong do nguén dong bo hoa thi nhit sau d6 duoc chon dua vao sb do RSRP thir
nhit ctia ngudn déng bo hoa thir nhét.

Bo truyén thong nguén doéng bo hoa GNSS 845 ¢6 thé nhan dang ngudn dong bod
hoa thir ba bao gom 1D ngudn déng bo hoa thit ba, 1D ngudn ddéng bd hoa thir ba tir tip
hop ID nguon dong bo hoa thir hai gan v6i mire uu tién cao hon tap hop ID ngudn dong
b0 hoa thir nhat. Trong mot s6 vi du, bd truyén thong ngudn dbng bod hoa GNSS 845 ¢o
thé truyén thong véi nguén d6ng bd hoa thir ba dua vao t&p hop ID nguén d611g bo hoa-
tht hai ¢6 muc uu tién cao hon tap hop ID ngudn dong bo hoa thu nhit. Trong mt 50
truong hop, tap hop 1D ngudn déng bd hoa thir hai co thé duoc gan voi ving pht séng
GNSS. '

Fig.9 thé hién s dd clia hé théng 900 bao gom thiét bi 905 hd trg cac ky thuat

dong bd héa dua vao sy wu tién tin hiéu dong bd hoa lién két phu theo cac khia canh ciia

[%9]

ang ché. Thiét bi 905 ¢o thé 1a vi du vé hoac bao g6m cac thanh phén cta thiét bi 605,
thiét bi 705, hoac UE nhu duge m6 ta & day. Thiét bi 905 ¢6 thé bao gém cac thanh phén

d

truyén thong giong ndi va dir liéu hai chiéu bao gom cdc thanh phén dé truyén va nhan

D>+

cac cudc truyén thong, bao g6m bo quan ly tmyén‘thf)ng UE 910, bd diéu khién /0 915,

(€8]
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bo thu phat 920, anten 925, bd nhé 930, va bd xu ly 940. Céo thanh phén nay co thé
trﬁyén théng dién tir qua mot hodc nhiéu bus (vi dy, bus 945).

Bo quan 1y truyén thong UE 910 ¢6 thé nhan cau hinh th nhit tir ngudn dong bo
hoa thit nhat, cAu hinh thtr nhét bao gdm ID ngudn dong bo héa thir nhat gin véi ngudn
dong bod hoa thir nhat. Ngoai ra, b quan 1v truyén thong UE 910 ¢6 thé nhén cau hinh
thtr hai tr ngudn dong bd hoa tht hai, cdu hinh thir hai bao gdm ID ngudn dong bd hoa
thir hai gin v6i nguon dong b6 hoa thir hai. Trong mot sO truong hop, bo quan ly truyén
thong UE 910 ¢6 thé nhan dang ID ngudn ddng bd hoa thir nhat va ID ngudn dong b
hoa thu hai la tu tap hop ID ngudn dong bd héa thir nhat gin véi cac ngudn dong bo hoa
doc lap. Do do, bd quan ly truyén thong UE 910 co thé xac dinh mtc uu tién tht nhét
cho ngu6n dong b0 hoa thir nhét dua vao ID ngudn dong bo hoa thir nhat va mirc uu tién
thir hai cho nguén déng b6 hda tha hai dua vao ID n0u6n d6n0 bo hoa thu hai. Sau do,
bd quan ly truyén thong UE 910 c6 thé chon ngudn dong bo hoa thir nhét dua vao mtrc
wu.fién thr nhat cao hon m re vu tién thir hai va truyen thong vt mot hoac nhiéu thiét bi
bémg cacl s dung thong tin dong‘bo héa sz vil ngznm donﬂ b hoa thi nhat duoc chon
larn tham chiéu dong bo hoa.

Bo diéu khién 1/O 915 ¢6 thé quan ly cac tin hiéu dau vao va dau ra cho thiét bi
905. B diéu khién /0O 915 ¢6 thé con quan ly cac thiét bi ngoai vi khéng duogc tich hop
vio thiét bi 905. Trong mot s6 trudng hop, bo dicu khién /O 915 ¢6 thé biéu dién két ndi
hoac cong Vit 1y véi thiét bi ngoai vi. Trong mdt sé truong hop, bo diéu khién 1/O 915 ¢c6
thé st dung hé diéu hanh nhu i0S®, ANDROID®, MS-DOS®, MS-WINDOWS®,
0S/2®, UNIX®, LINUX®, hodc mdt hé dicu hanh da biét khic. Trong cic trudng hop
khide, bé dicu khién /O 915 ¢o thé biéu dién hodc twong tic véi modem, ban phim,

~

chudt, man hinh cam ung, hoéc thiét bi twong tw. Trong mot sd triedng hop, bd diéu
khién IO ©15 6 thé duge trién khai nhu 1a mot phan ctia bo xt ly. Trong mot s6 trudng
hop, ngudi dung co thé twong tac vai thiét bi 905 qua bd didu khién 1/0 915 hodc qua cac
thanh phar phan ctmg duge diéu khién béi bo diéu khién /O 915.

B thu phat 920 ¢6 thé truyén thong hai chiéu, thong qua mot hodc nhidu anten,

I3
A

lién Két cd diy hoidc khéng day nhu duge md ta ¢ day. Vi du, bo thu phat 920 ¢ thé bicu
dién bo thu phat khong day: va ¢ thé truyén thong hai chidu voi bo thu phat khong day

khac. Bo thu phat 920 cling c6 the bao gom modem de diéu ¢ ché cac géi Va cung cip céc

’C)
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g6i duoc didu ché cho céc anten dé truyén, va giéﬁ 'diéurcvhé cac goi thu duqc tr cac
anten. | | o o o - |

Trong mdt sO truong hop, thiét bi khong day co thé bao g6m moét anten 925. Tuy
nhién, trong mot sO truong hop thiét bi nay c¢ thé ¢c6 nhiéu hon mot anten 925, cé kha
ning truyén hodc thu dong thoi nhiéu cudc truyén khong day.

B6 nhd 930 ¢6 thé bao gém bd nhd truy cap ngau nhién (random access memory -
RAM) va bd nhé chi doc (read-only memory - ROM). Bo nhd 930 ¢ thé Tuu trir ma doc
duoce va thue thi dugc béng may tinh 935 chia cac 1énh ma, khi duge thyc thi, khié’n cho
bo xur by thuce hién cac chie nang khac nhau duge mo ta ¢ day. Trong mot $6 treong hop,
bo nhd 930 6 thé chira, trongvsé nhiing thu khac, hé théng dau vao/dau ra co ban (basic
input/output system - BIOS) ma ¢6 thé diéu khién hoat dong phan cimg hodc phan mém
co ban nhu tuong tac voi cac thanh phan hoic thiét bi ngoai vi.

Bo xu 1y 940 co thé bao gdm thiét bi phan ctmg thong minh, (vi du, bé xu ly da
dung, DSP, bd xtr Iy trung tdm (central processing unit - CPU), bd vi diéu khién, ASIC,
FPGA, thiét bi logic 1ap trinh dugc, thanh ph?m céng roi rac hodc logic bong ban dan,
thanh phan phan ctag rdi rac, hodc t6 hop bét ky ctia chiing). Trong mot sb truong hop,
bd xUr 1y 940 ¢6 thé duge tao cAu hinh dé van hanh méang bo nhd bang cach sir dung bd
didu khién bo nhé. Trong cée truong hop khic, bd diéu khién bd nhé ¢ the duge tich
hop vao bd xi I 940. Ba xur ly 940 co thé duoc tac céu hinh dé thyc thi cdc 1énh doc
duge béng may tinh luu et trong bd nhd (vi du, bd nhg 930) dé khién cho thiét bi 905
thuc hién cdc chirc nang khac nhau (vi du, cac chic nang hodc tac vu ho tro cic ki thuat -
déng bd hoa dwa vao su uu tién tin hiéu déng bG.hoa lién két phu).

Ma 935 ¢o thé bao g_Sm cac lénh dé thuc thi cac khia canh cua sang phé, bao gbm
ca céc lénh hd tro truyén thong khong day. M2 935 ¢co thé duoe luu trir trong phuong tién
bét bién doc duoc béng may tinh nhu bd nhd hé thé)ng hoac loai bd nhd khac. Trong mot
sé truong hop, ma 935 co thé khong duge thuc thi true tiép bdi bo xir Iy 940 nhung cd
thé khié'n cho méay tinh (vi du, khi dugc bién soan va thuc thi) thuc hién cac chiic ndng
duge mé & ¢ day. ‘ _

Fig.10 la luu do6 minh hoa phuong phap 1000 hd tro cac ky thuat dong bd héa dua
vao sur uu tién tin hicu dén,g b0 hoa lién két phu theo cdc khia canh clua sang ché. Cac
hoat ddong cta phuong phap 1000 ¢6 thé duoc thue hién béi UE hodc cac thanh ph?m ciia

n6 nhu moé ta & day. Vidy, cac hoat dong ciia phuong phap 1000.¢6 thé duge thye hién



49524 o 38/65

boi bd quan ly truyén thong UE nhu dugc mo6 ta dua vao cac hinh vé tir Fig.6 dén Fig.9.
Trong mot s6 vi du, UE ¢6 thé thuc thi tap hop lénh dé diéu khién céc phan tir chirc nang
ctia UE dé thuc hién cac chire ning md ta & day. Ngoai ra hodc theo cach khéc, UE ¢6
thé thuc hién céc khia canh cta cac chirc ning duge mé ta ¢ day bng cach sir dung phan
ctg chuyén dung.

Tai 1005, UE c6 thé nhan cAu hinh tht nhit tir ngudn déng bd héa thi nhét, cau
hinh tht nhat bao gdm ID ngudn dong bo héa thir nhit gin véi nguon dong bod hoa tha
nhét. Cac hoat dong & 1005 co thé duoc thuc hién theo cdc phuong phap duge md ta &
day. Trong mot sd vi du, cac khia canh cta cac hoat dong ¢ 1005 ¢o thé dugc thuc hién
bdi ma dinh danh nguén d’éng bo hoa thir nhét nhu duoc md ta dua vao cac hinh vé tur
Fig.6 dén Fig.9.

Tai 1010, UE ¢c6 thé nhan cAu hinh tha hai ngu@n démg b6 hoa thu hai, cAu hinh
tht hai bao gdm ID ngudn déng bo hoa thir hai gin véi nguon dong bo hoa thir hai. Céc
hoat dong ¢ 1010 6 thé duoc thue hién theo cac phuong phap duge md ta ¢ day. Trong
mot sd vi du, cac khia canh clia cc hoat dong & 1010 ¢6 thé duoc thuc hién bdi ma dinh
danh ngudn ddng bd héa thi hai nhur duge mo ta dua vao cac hinh v& tir Fig.6 dén Fig.9.

Tai 1015, UE co6 thé nhan dang ID ngu6n d’f“)ng bd hoa thr nhat va ID ngu@)n 6611g
bd hoa tht hai la tu tap hop 1D ngudn dong bd hoa thi nhit gin vai cac ngudn dong bod
héa doc lap. Cac hoat dong & 1015 co thé duoc thuc hién theo cic phuong phap dugc mod
tad 0 day. Trong mot sb vi du, cac khia canh cia cdc hoat dong & 1015 ¢ thé duoc thue
hién bo1 thanh ph?m nguén d{”)ng bo hoa doc 1ap nhu duge mod ta dua vao cac hinh veé
Fig.6 dén Fig.d.

Tai 1020, UE ¢6 thé xac dinh muc uvu tién tha nht cho ngué)n d?)ng bd hoda thir
nhét dya vao ID ngudn déng bd hoa thir nhat va mic wu tién thir hai cho ngudn dong bo
héa thir hai dwa vao ID ngudn ddng bd hoa thi hai. Cac hoat dong & 1020 ¢ thé dugce
thue hién theo cac phuong phap duge mo td ¢ day. Trong mot s6 vi du, cdc khia canh clia
cac hoat dong ¢ 1020 co thé duoc thuc hién béi thanh phﬁn uu tién ngu611 déng bo hoa
nhu duge md ta dua vao cac hinh vé tir Fig.6 dén Fi g.9.

Tai 1025, UE ¢6 thé chon 11gu6n déng bd hoa tha nhat duya vao muc uu tién thu
nhét cao hon mue gu tién thi hai. Cac hoat dong ¢ 1025.¢6 t_‘né duoc thuc hién theo cac

phuong phip duge md ta ¢ day. Trong mot so vi dy, céc khia canh cla cac hoat dong &
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1025 ¢6 thé duoc thuc hién boi bd chon nguén déng bo hoa nhu duge mo ta dua vao cac
hinh v& tir Fig.6 dén Fig.9.

Tai 1030, UE ¢6 thé truyén thong véi mot hoic nhiéu thiét bi bang cach str dung
théng tin dong bd hoa gin voi ngudn déng bo hoa thir nhat duge chon lam tham chiéu
dong bd hoa. Céac hoat dong & 1030 ¢b thé duoc thuc hién theo cdc phuong phap dugc
md ta & day. Trong mot sb vi du, cac khia canh cta cac hoat dong & 1030 c6 thé duogc
thuc hién bdi bo truyén thong démg bo nhu duge md ta dua vao cac hinh vé tor Fig.6 dén
Fig.9. ‘

Fig.11 1a luu d6 minh hoa phuong phap 1100 hd trg céc ky thuat dong bo hoa dua
vao sy uu tién tin hi¢u déng b9 hoa lién két phu theo cic khia canh cua sang ché. Céac
hoat dong cta phuong phap 1100 ¢co thé duoc thuc hién béi UE hodc cac thanh phan cia
n6 nhu mo ta & day. Vi du, cdc hoat dong cua phuong phap 1100 ¢o thé duogc thue hién
boi bo quan 1y truyén thong UE nhu duge mé 4 dua vao cac hinh vE tor Fig.6 dén Fig.9.
Trong mot sb vi dy, UE ¢o thé thyc thi tap hop Iénh dé diéu khién céc phé”m tr chlic nang
ctia UE dé thuc hién cac chiic ning mo ta & day. Ngoai ra hodc theo cach khac, UE ¢6
thé thuc hién céc khia canh ctia céc chire ndang duge mo ta & day bing cach str dung phan
ctng chuyén dung. v /

Tai 1105, UE ¢6 thé nhan ciu hinh thtr nhét tir ngudn dong bd hoa thir nhét_, cau
hinh thir nhit bao gom D ngudn dong b héa thir nhat gin vdi nguén déng bd hoa thi
nhit. Céc hoat dong ¢ 1105 ¢o thé duoc thuc hién theo cdc phuong phap dugc md ta &
day. Trong mot sb vi du, cac khia canh cua cac hoat dong ¢ 1105 cd thé duoc thuc hién
béi ma dinh danh nguén déng bo hoéa thir nhat nhu duoge mod ta dua vao cac hinh vé tu
Fig.6 dén Fig.9.

Tai 1110, UE ¢6 thé nhan cu hinh tht hai tir nguén ddng bo hoa thir hai, cAu hinh
thir hai bao gom 1D ngudn ddng bo hoa thir hai gin voi ngudn dong bd héa thir hai. Cac
hoat déng & 1110 cé thé dugc thuc hién theo cac phuong phap.duge mo ta 6 day. Trong
mot s vi du, cac khia canh ctia cac hoat dong & 1110 c6 thé duogc thuc hién bdi ma dinh
danh ngudn dong bd hoa thir hai nhu duge mé t& dya vao cac hinh vé tir Fig.6 dén Fig.9.

Tai 1115, UE ¢6 thé nhan dang ID ngudn dong bo hoa thi nhét va ID ngudn dong
b hoa tha hai 1a tur tép hop ID ngudn dong bo hoa thi nhit gin v6i cac nguon dong bd
hoa doc 1ap. Cac hoat dong ¢ 1115 ¢0 thé dugc thuc hién theo cac phuong phap duge mod

ta & day. Trong mot s6 vi du, cc khia canh cua cdc hoat dong ¢ 1115 c6 thé duogc thue
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hién bai thanh phan nguon dong bo hoa doc 1ap nhu duge mé ta dua vao céc hinh v tur
Fig.6 dén Fig.9.

Tai 1120, UE ¢6 thé xac dinh muc uu tién thu nhit cho ngudn dong bo hoa thi
nhét dya vao ID ngudn dong bd hoa thir nhit va muc vu tién thi hai cho ngudn dong bd
hoa thtt hai dua vao ID ngudn dong bd hoa thi hai. Céc hoat dong & 1120 ¢6 thé duogc
thuc hién theo cac phuong phép dugc mo ta ¢ day. Trong mot b vi du, cic khia canh cia
céc hoat dong & 1120 c6 thé duge thuc hién bdi thanh phan wu tién ngudn dong bd hoa
nhu duge mo ta dua vao cac hinh ve tr Fig.6 dén Fig.9.

Tai 1125, UE co ¢ hé xac dinh sé do RSRP thir nhit (vi du, hoic sé do cong sut
tuong tu) cho “guoq héa aono bo hoa thuo nhét va s6 do RSRP thir har (vi du, hodc s6 o
cong sudt tuong tu) cho nguon dong bod hoa thir hai, trong do ngudn dong bo hoa thit
nhét duoc chon dua vao s6 do RSRP thir nhit cho nguén dfmg bo hoa thir nhét. Cac hoat
dong & 1125 ¢o thé duoc thuc hién theo cac phuong phap dugc mo ta ¢ day. Trong mot
‘36\/1’ du, cAc khia canh cta cac hoat dong ¢ 1125 ¢6 thé duoc thuc hién boi thanh phén
xéc dink RSRP nhu duge m6 ta dua vao cdc hinh v& tir Fig.0 dén Fig.9.

Tai 1130, UE co thé chon ngu6n 6611g bo hoa thir nhéat dua vao mac vu tién tht
nhét cao hon mtc wu tién thir hai. Cac hoat dong ¢ 1130 ¢o thé duoc thuc hién theo céc
phuong phap dugce moé ta & day. Trong mot sé vi du, cac khia canh cua céc hoat dong ¢
1130 c6 thé duge thuc hién béi bo chon ngudn dong bo hoa nhu dugc md ta dua vao cac
hinh v& tir Fig.6 dén Fig.9.

Tar 1135, UE ¢6 thé truyé‘n thong véi mot hoac nhiéu‘ thiét bi_bé‘mg cach str dung
thong tin dong bd hoa gin voi ngudn ddéng bo hoa thu nhat duoc chon lam tham chiéu

A 9

dong bd hoa. Céac hoat dong & 1135 ¢o thé dugc thuc hién theo cac phueng phap duoc
mo ta ¢ day. Trong mot sb vi du, cac khia canh cta cac hoat dong ¢ 1135 ¢ thé duge
thuc hién boi bd ti Uven thong dong bd nhu dugc mé ta dua vao cac hinh ve tir Fig.6 dén
Fig.S.

Fig.12 1a luu dd minh hoa phuong phéap 1200 ho tro cac k¥ thuat d(“)ﬂg bé hda dua
vao su uu én tin hiéu ﬂéng bo-hda lién két phu theo céc khia canh cua sang ché. Céc
hoat 6ng eua phuong phap 1200 co thé duge thue hidn bai UE hodc cc thanh phén clia
no nhuy mo ta ¢ day. Vi dy, céc hoat dong ctia phuong phap 1200 ¢o6 thé dugc thuc hién
bdi bd quan ly tnryén thong UE nhu duge mo ta dya vao cac hinh v& tir Fig.6 dén Fig.9.

Trong mot s6 vi dy u, UE ¢o thé thye thi tp hop 1énh dé diéu ’d‘n,n cac phan tir ch@c nang
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ctia UE dé thuc hién cac chirc néng mo ta & day. Ngoai ra hodc theo cach khac, UE ¢cé
thé thuc hién cic khia canh ctia cdc chue nang duge moé ta ¢ day bang cach st dung phan
cing chuyén dung, | | | | - |

. Tai 1205, UE 6 thé nhan céu hinh thtt nhat tur nguén 'dc;)ng bé 1&(’)2{ thir nhat, cAu
hinh thit nhit bao gdm’ 1D ngudn dong b hoa thtr nhét gan V(’fyi»ngué)n'_ 'dc‘”)ng bcf)v héa thir
nhit. Céc hoat déng & 1205 c6 thé dugc thuc hién theo cdc phuong phap dugc mé ta &
day. Trong mot sb vi du, cac khia canh ctia cac hoat dong & 1205 co thé duoc thuc hién
boi ma dinh danh ngudn dong bo hoa thi nhéat nhu dugc mo ta dua vao céac hinh vé tu
Fig.6 dén Fig.9.

Tai 1210, UE ¢6 thé nhan cAu hinh thr hai tir ngudn ddng bo hoa tha hai, cau hinh
tht hai bao gdm ID ngudn dong bd héa thi hai gin v6i nguon dong bo hoa thir hai. Cac
hoat dong & 1210 ¢6 thé dugc thuc hién theo cac phuong phap dugc md ta ¢ day. Trong
mot s6 vi du, cac khia canh ctia cdc hoat dong & 1210 ¢ thé duoc thue hién boi ma dinh
danh nguon dong bo héa thir hai nhu duge mo ta dua vao cac hinh vé tir Fig.6 dén Fig.9.

Tai 1215, UE ¢6 thé xac dinh ID ngudn dong bd hoa thir nhat va ID nguon dong
bd hoa thu hai la tu tap hop ID ngudn dong bo hoa thir nhit gin v6i cac nguon dong bo
hoa doc lap. Cac hoat dong ¢ 1215 ¢6 thé dugc thuc hién theo cac phuong phap duge md
ta 0 day. Trong mot sb vi du, cac khia canh cta cac hoat dong & 1215 ¢6 thé duoc thuc
hién béi thanh phén nguén dé)ng bd hoa doc 1ap nhu duge md ta dua vao cac hinh veé tu
Fig.6 dén Fig.9.

Tai 1220, UE c¢6 thé nhan dang mirc wu tién thi nhét cho ngudn dong bo hoa thir
nhit dua vao ID ngudn ddng bd hoa thir nhat va mirc wu tién tht hai cho ngudn dong bod
hoa tht hai dua vao ID ngudn dong bo hoa thi hai. Céc hoat dong & 1220 c6 thé dugc
thuc hién theo cac phuong phép dugec mo ta ¢ day. Trong mot sb vi du, cac khia canh cta
céc hoat dong & 1220 c6 thé duge thuc hién boi thanh phin vu tién ngudn dong bo hoa
nhu dugc md ta dua vao cac hinh vé tur Fig.6 dén Fig.9.

Tai 1225, UE co thé chon nguén déng b0 hoa thi nhat dua vao mtc uu tién tha
nhat cao hon muc vu tién thr hai. Cac hoat dong & 1225 c6 thé duoc thue hién theo cac
phuong phép duogc mod ta & day. Trong mot s6 vi du, cac khia canh cta cdc hoat dong &
1225 ¢6 thé duoc thuc hién bdi bd chon nguén déng bo hoa nhu dugec mo ta dua vao céc

hinh v& tir Fig.6 dén Fig.9.
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Tai 1230, UE c6 thé truyén thong v&i mot hoac nhiéu thiét bi béng cach st dung
théng tin dong bd hoa gin v4i ngudn ddng bo hoa thu nhat duoc chon 1am tham chiéu
dong bo hoa. Cac hoat dong & 1230 ¢ thé duoc thuc hién theo cac phuong phap dugc
md ta & day. Trong mot sb vi du, cac khia canh ctia cac hoat dong & 1230 c6 thé duoc
thuc hién bdi bo truyén thong 6611g bd nhu duge mo ta dua vao cac hinh vé tur Fig.6 dén
Fig.9.

Tai 1235, UE ¢6 thé nhan dang ngudn dong bd hoa thir ba bao gdom ID ngudn
dong bo hoa thtr ba, ID ngudn dong bo héa thir ba la tor tap hop ID ngudn dong bo hoa
tht hai gan véi mic uu tién cao hon (vi dy, trong vung pht song GNSS) tép hop 1D
nguén déng bd hoa thu nhat. Cac hoat dong & 1235 co thé duoc thuc hién theo céc
phuong phéap dugc mo ta & day. Trong mot sd vi du, cac khia canh cua cac hoat dong &
1235 ¢6 thé duoc thue hién boi bo truyén thong nguon dong bo héa GNSS nhu dugc md
ta dua vao cac hinh vé tir Fig.6 dén Fig.9.

Tai 1240, UE ¢6 thé truyén thong v&i mot hodc nhiéu thiét bi bang cach st dung
thong tin dong bo hoa gan véi nguon dong bo hoa thir ba dua vao tap hop ID ngudn dong
bd hoa thir hai c6 mirc vu tién cao hon tap hop ID ngudn dong bo hoa thir nhat. Céc hoat
dong & 1240 co thé duge thue hién theo cac phuong phap dugc md ta ¢ day. Trong mt
s& vi du, cdc khia canh cia cac hoat dong ¢ 1240 ¢6 thé duge thuc hién bdi bd truyén
thong ngudn dong bo hoa GNSS nhu duge mo ta dua vao cac hinh vE tir Fig.6 dén Fig.9.

Can luu ¥ rang cac phuong phap duge mo ta & day mo ta cac phuong an thuc hién
6 thé co, va cac hoat dong va cac budc co thé duoc sép Xép lai hodc theo cach khac
duge stra d6i va cac phuong 4n thuc hién khac ¢o thé duoc thuc hién. Hon nita, cac khia
canh tr hai hay nhiéu trong s6 cac phuong phéap c6 thé dugc két hop.

Céc k¥ thuat mo ta & day co thé duoc sir dung cho nhiéu hé thdng truyén thong
khong day khac nhau nhu hé théng da truy cap phan chia theo ma (code division multiple
access - CDMA), hé théng da truy cap phan chia theo thoi gian (time division multiple
access - TDMA), hé thong da truy cap phén chia theo tan s (frequency-division multiple
access - FDMA), da truy cap phan chia theo tan sO truc giao (orthogonal frequency
division multiple access - OFDMA), h¢ théng da truy cip phan chia theo tan s song
mang don (Single-Carrier Frequency Division Multiple Access - SC-FDMA), va cac hé
théng khac. He théng CDMA c6 thé thuc hién cong nghé vo tuyén nhu CDMA2000, truy

cap vo tuyén mat dat toan cdu (Universal Terrestrial Radio Access - UTRA), v.v.,
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CDMA2000 bao gdm cac chudn 1S-2000, IS-95, va IS-856. Céc phién ban IS-2000 co
thé duogc goi chung 1a CDMA2000 1X, 1X, v.v. IS-856 (TIA-856) duogc goi chunglé
CDMA2000 1xEV-DO, dir lidu goi toe do cao (High Rate Packet Data - HRPD), v.v..
UTRA bao gdm CDMA bing rong (Wideband CDMA - WCDMA) va cac bién thé khac
cia CDMA. Hé théng TDMA c¢6 thé thuc hién cong nghé vo tuyén nhu hé thong thong
tin di dong toan cau (Global System for Mobile Communications - GSM).

Hé théng OFDMA c6 thé thuc hién cong nghé vo tuyén nhu Siéu Bang rong Di
dong (Ultra Mobile Broadband - UMB), UTRA cai tién (Evolved UTRA — E-UTRA),
IEEE 802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802.20, Flash-OFDM, v.v. UTRA
va E-UTRA 1a mot phan ctia Hé théng Vién thong Di dong Toan cau (Universal Mobile
Telecommunication System — UMTS). LTE, LTE-A va LTE-A Pro la cac phién ban cua
UMTS st dung E-UTRA. UTRA, E-UTRA, UMTS, LTE. LTE-A, LTE-A Pro, NR. va
GSM dugc mo ta trong cac tai liéu cua to chire co tén “ Du an doi tac thé hé thtr ba" (3rd
Generation Partnership Project - 3GPP). CDMA2000 va UMB dugc mo ta trong cac tai
liéu cua t& chtre ¢6 tén “Du an dbi tac thé hé thir ba sb 27 (3rd Generation Partnership
Project 2 - 3GPP2). Céc k¥ thuat mo ta ¢ day co thé duoc dung cho cic hé thong va cong
ngh¢ vo tuyén trong ddy ciing nhu cac hé théng va cong nghé vo tuyén khac. Mic du cac
khia canh cua hé théng LTE, LTE-A, LTE-A Pro, hodc NR co thé duge mo ta nhﬁm muc
dich minh hoa, va thuat ngtr LTE, LTE-A, LTE-A Pro, hoac NR ¢6 thé dugc su dung ¢
héu hét phan mo ta, nhung cic k¥ thuat duge mé ta & day la co thé 4p dung duoc ngoai
cac ung dung LTE, LTE-A, LTE-A Pro, hodc NR.

O macro phu séng mot ving dia 1y tugng d6i rong (vi du, ¢ ban kinh vai kilomét)
va ¢6 thé cho phép su truy cap khong han ché cta cic UE ¢6 dang ky dich vu vd1 nha
cung cip mang. O nho c6 thé duge gin voi tram goc o ngudn cong suit hon 6 macro, va
6 nho ¢6 thé hoat dong & bang tan sé gidng hodc khac (vi dy, duge cip phép, dugc mién
cap phép. v.v.) v6i cic 6 macro. Cac 6 nho ¢6 thé bao gdm céc O pico, cac 6 femto, va
cac 6 micro theo cac vi du khac nhau. O pico, vi dy, ¢o thé pht song ving dia Iy nho va
¢6 thé cho phép su truy cap khong han ché cla cac UE c6 dang ky dich vu v6i nha cung
cAp mang. O femto co thé con phu séng vung dia ly nho (vi du, trong nha) va cd thé cho
phép su truy cép han ché cta cac UE c6 két ndi véi 6 femto nay (vi du, cac UE trong
nhom thué bao khép kin (closed subscriber group - CSG), cdc UE cho ngudi dung trong

nha. va céc thiél bi tuong tw). eNB cho 6 macro co thé dugce goi ia eNB macro. eNB cho
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6 nho ¢o thé dugc goi 1a eNB 6 nho, eNB pico, eNB femto hodc eNB trong nha. eNB ¢6
thé ho tro mot hodc nhiéu (Chéng han, hai, ba, bdn, va tuong tu) 0, va co thé cling ho tro
cac cude truyén thong str dung mot hodc nhiéu séng mang thanh phan. | |

Cé4c hé théng truyén thong khong day duge mo ta & day co thé hd tro hoat dong
déng bd hodc khong déng bo. Béi voi hoat dong df”)ng bo, céc tram géc 6 thé ¢o su dinh
thoi khung tuong tu, va cac cudc truyén tir cac tram gbc khac nhau co thé duoc dong
chinh x4p xi theo thoi gian. Déi voi hoat dong khong dong bo, cac tram gbe ¢co thé co su
dinh thoi khung khac nhau, va céac cudc truyén tir cac tram gbc khac nhau co thé khong
duoc déng chinh theo thoi gian. Céc k§ thuat duge mo ta & day co thé dugc dung cho ca
hoat dong déng b6 hodc khong 6611g bo.

Thong tin va tin hiéu mo ta trong ban mo ta nay co thé duoc thé hién bang cach st
dung cong nghé va k¥ thuat bét ky trong so nhiéu cong nghé va k¥ thuat khac nhau. Vi
du, dit liéu, 1énh, chi 1énh, thong tin, tin hiéu, bit, ky hiéu, va chip ma co6 thé duoc vién
dén khip phan mo ta trén day co thé dugc thé hién bang dién 4p, dong dién, song dién ti,
tr truong hodc hat tr, quang truong hodc hat quang, hodc dang két hop bat ky cua ching.

Céc khéi va thanh phan minh hoa khac nhau dugc md ta lién quan dén noi dung
duge boc 10 & day co thé duoc trién khai hodc thuc hién véi bo xur Iy da nang, b xir ly
tin hiéu s (digital signal processor - DSP), ASIC, FPGA hogc thiét bi logic lap trinh
duoc khac, céng ro1 rac hodc logic bong ban dan, thanh phé”m phé‘m cung roi rac, hoac td
hop bét ky ctua chung duoc thiét ké dé thuc hién céc chic nang dugce mo ta ¢ day. Bo xu
Iy da dung c6 thé 1a bd vi xir ly, nhung theo cich khac, bo xtt Iy 6 the 1a bo xir 1y, bo
didu khién, bo vi diéu khién, hodc mdy trang thai thong thuong bat ky. Bo xir 1y cling ¢6
thé duoc trién khai dudi dang két hop cua cac thiét bi dién toan (vi du, két hop cua DSP
va b vi xtt ly, nhidu bd vi xir Iy, mot hodc nhidu bo vi xir ly gan véi 161 DSP, hodc bat
ky cau hinh khdc nhu vay).

Céc chtrc nang md ta & day co thé duoc thuc hién trong phan cimg, phan mém
dugc thuc thi boi bo xt ly, firmware, hoac sy két hop béat ky ctia ching. Néu duoc thuc
hién trong phin mém duge thuc thi boi bd xtr 1y, cac chirc nang ¢6 thé duoc luu trit trén
hoac dugc truyén qua mot hodc nhiéu 1énh hodc ma trén phuong tién doc dugc béng may
tinh. Céc vi du va phuong an thuc hién khac nam trong pham vi boc 19 va phan yéu cau
bao ho kem theo. Vi du, do ban chét cua ph:?m mém, nén cac chic ning duge mo ta & day

c6 thé duoc thuc hién bing cach st dung phan mém thuc thi bai bo xir ly, phan cing,
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firmware, day két nbi cung, hodc su két hop bat ky cia ching. Cac d4u hiéu thuc hién
céc chue nang ciing ¢6 thé dugc dinh vi vat Iy & cac vi tri khac nhau, bao gdm duge phan
bd sao cho céc phén cta chirc ndng dugce thuc hién tai cac vi tri vat ly khac nhau.

Phuong tién doc duoc bing may tinh bao o6m ca phuong tién luu trit mdy tinh bat
bién va phuong tién truyén thong bao gom phuong tién bat ky ho tro viec chuyén chuong
trinh may tinh tr noi nay dén noi khac. Phuong tién luu trit bét bién c6 thé la phuong
tién co san bét ky ¢é thé dugc truy cép bdi may tinh da dung hodc chuyén dung. Vi du,
va khong gi¢i han, phuong tién bat bién doc duoc bang mdy tinh c6 thé bao gom RAM,
ROM, bd nhd chi doc lap trinh dugc xda dugce béng dién (electrically erasable
programmable read-only memory - EEPROM), bo nh¢ flash, CD-ROM hoédc bd nhé dia
quang khac, by nhd dia tir hodc cac thiét bi luu trir tir khac, hodc phuong tién bat bién
khac bét ky c6 thé duge sir dung dé mang hodc luu trit phuong tién mang ma chuong
trinh mong muon dudi dang cac [énh hoac cac cdu tric di liéu va cé thé duoc truy cap
béi may tinh da dung hodc chuyén dung, hodc bo xir Iy da dung hodc chuyén dung.
Ngoal ra, két ndi bat ky duoc goi theo cach thich hop 1a phuong tién doc dugc bang méy
tinh. Vi du, néu phén mém duoc truyén tur trang web, may chu hoac nguén tr xa khac
nho st dung cap dong truc, cap soi quang, cdp day xodn, dudng day thué bao s6 (digital
subscriber line - DSL), hodc cac cong nghé khong day nhu hong ngoai, séng vo tuyén, vi
song, thi cap dong truc, cap soi quang, cip day xodn, DSL, hodc cac cong nghé khong
day nhu hong ngoai, séng vo tuyén, vi song nay dugc bao ham trong dinh nghia vé
phuong tién. Pia tir va dia quang, nhu dugc st dung ¢ day, bao gém CD, dia laze, dia
quang, dia s6 da nang (digital versatile disc - DVD), dia mém va dia Blu-ray trong d6 céc
dia tir thuong tai tao dir lidu bang tir tinh, con dia quang tai tao dit liéu theo phuong phap
quang hoc bang laze. Cac dang két hop ctia nhiing thiét bi trén ciing duoc bao gom trong
pham vi ctia phuong tién doc dugc bang may tinh.

Nhu duge st dung ¢ day, bao g@)m trong cac yéu cau bao ho, “hodc” nhu dugc s
dung trong danh sach cac muc (vi du, danh sach cac muc bat dau béng cum tir nhu “it
nhat mét trong s6” hodc "mdt hoic nhiéu trong s6") chi danh sach bao quét sao cho, vi
du, danh sach gém it nhat mot trong sd A, B, hoic C c6 nghia la A hodc B hodc C hodc
AB hoic AC hodc BC hoac ABC (tte 1a, A va B va C). Ngoai ra, nhu dugc st dung ¢
day, cum tu “dua vao” khong nén dugc hiéu 12 tham chiéu dén mot tap hop diéu kién

déng. Vi du, budc minh hoa ma duge moé ta la “dya vao dicu kién A” ¢6 thé dugce dua
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vio ca didu kién A va diéu kién B ma khong nim ngoai pham vi cla sang ché. No6i cach
khac, nhu dugc st dung ¢ day, cum tir “dya vao” phai duoc hiéu theo cach giéng voi
cum tur “dua it nhét mot phﬁn vao.”

Trén céac hinh v& kém theo, cac thanh ph@m hoac dau hiéu tuong tu co thé ¢co cung
mot nhan tham chiéu. Hon nira, cac thanh phén khac nhau thudc cung mot loai ¢é thé
dugc phan biét bang cach dit sau nhan tham chiéu déu gach ngang va nhin thr hai dé
phan biét gifra cac thanh phan tuong tu. Néu chi co nhan tham chiéu thtr nhat dugc sir
dung trong ban mo ta, thi su mo ta do ¢o thé 4p dung duoc cho thanh phan bat ky trong
céc thanh phan tuong tu c6 cing nhan tham chiéu tht nhat bét ké c6 nhan tham chiéu thir
hai hodc nhan tham chiéu tiép sau khac.

Phan md ta dugc néu & ddy, lién quan dén cac hinh vé& kém theo, md ta cac cAu
hinh vi du va khong biéu dién tat ca cac vi du ma co thé duoc thuc hién hoidc nam tron g
pham vi yéu cau bao ho. Thuat ngit “vi du” dugce st dung trong ban mo6 ta nay nghia la
“dung lam vi du, truong hop hodc minh hoa,” va khong phai la “dugc uu tién” hoac “cd
loi so v&i cac vi du khae.” Phan md ta chi tiét bao gém céc chi tiét cu thé nham muc dich
giup hiéu duoc cac k§ thudt duge mo ta. Tuy nhién, cac ky thuat nay co6 thé duoc thuc
hién ma khong can cac chi tiét cu thé nay. Trong mot s6 trudng hop, cac céu tric va thiét
bi da biét rong rai duge thé hién ¢ dang so db khéi dé tranh lam kho hiéu cac khai niém
cua céc vi du duge mo ta.

Phan mb ta & day duoc dua ra dé cho phép ngudi c6 hiéu biét trung binh trong
linh vuc nay thuc hanh hodc st dung sang ché. Céc cai bién khac nhau dbi voi sang ché
s& 1a hién nhién v6i nguoi co hiéu biét trung binh trong linh vuc, va cac nguyén ly chung
duoc xac dinh ¢ day co thé duoc ap dung cho cac phuong an bién d6i khac ma khong
nim ngoai pham vi cla sang ché. Do do, sang ché khong bi han ché & cac vi du va
phuong an dugc mo ta & day ma phai duogc hiéu & pham vi rong nhat theo cc nguyén ly

va dau hiéu maéi duoc boc 16 ¢ day.
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YEU CAU BAO HQ

1. Phuong phap truyén thong khong day tai thiét bi nguoi dung (user equipment - UE),
phuong phéap nay bao gdm cac bude:

nhan cAu hinh thr nhét tur ngu?)n d@)ng bo hda thu nhét, cAu hinh tht nhit bao gém
dinh danh ngudn déng bo hoa thir nhat gin véi ngudn dong bo hoa thir nhat;

nhan céu hinh tht hai tir ngudn dong bo héa tht hai, cAu hinh thtr hai bao gdm
dinh danh ngudn dong bd héa thi hai gén véi nguon dong bo hoa thi hai,

nhan dang dinh danh nguén déng bo hoa thu nhét va dinh danh ngu511 déng bo
héa thir hai la ti tdp hop dinh danh ngudn dong bo hoa thir nhét gan voi cac ngudn dong
bd hoa doc lap,

lua chon ngu@m 6611g bo hoa thi nhat dua it nhat mét phﬁn vao viéc xdc dinh ran g
mtte wu tién thi nhéat gan véi nguon dong bo hoa thir nhat la cao hon mtc vu tién thi hai
gan véi ngudn dong bo hoa thir hai, trong do viée xac dinh mire uu tién thi nhat cao hon
murc uvu tién thu hai duoc dya it nhit mét phén vao viéc so sanh gia tri cia dinh danh
ngudn dong bo hoa thu nhét voi gia tri cta dinh danh ngudn dong bd hoa thir hai; va

truyén thong véi mot hodc nhiéu thiét bi bang cach str dung thong tin ddng bo hoa

gén va1 ngu@)n déng bd hoa thi nhat dugc chon lam tham chiéu dﬁ")ng bd hoa.

2. Phuong phap theo diém 1, trong d6 viéc xac dinh rang mirc uwu tién thir nhat la cao hon
muc uu tién thir hai dugce dua it nhat mot phan vao viée gia tri ctia dinh danh ngudn dong

b hoa thiv nhat 1a thép hon gid tri cua dinh danh nguén ddéng bo hoa thir hai.

3. Phuong phap theo diém 1, trong d6 dinh danh ngudn dong bo hoa thi nhét ¢ cling gia
tri v6i dinh danh ngudn dong bd héa thit hai, phuong phap nay con bao gbm budc:

xéac dinh s6 do coéng suat nhan tin hiéu tham chiéu thtr nhét cho nguon dong bo
hoa thr nhét va sé do cong suét nhén tin hiéu tham chiéu tha hai cho nguén déng b0 hoa
thir hai, trong do nguén déng b hoa thi nhat duoc chon dua it nhéat mét phé,n vao s6 do

céng suat nhan tin hiéu tham chiéu thir nhat cho ngudn dong bo héa thtr nhat.
4. Phuong phép theo di¢m 1, trong d6 muc uu tién thir nhat va mue uu tién thir hai duge
xac dinh dua it nhat mot phan vao cac nhom uu tién trong tap hop dinh danh nguon dong

b6 hoa thu nhat gan vai cac ngudn dong bd hoa doc lap.
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5. Phuong phép theo diém 4, con bao gdm:

nhan, qua bao hiéu diéu khién tai nguyén vo tuyen, chi bdo vé cac nhom uu tién.

6. Phuong phap theo diém 1, phuong phap nay con bao g6m budc:

xéac dinh sb do cong sudt nhan tin hiéu tham chiéu tha nhat cho ngudn dong bo
hoa thi nhat va sb do cong sut nhéan tin hiéu tham chiéu thtr hai cho ngudn dong bo hoa
thér hai, trong d6 ngudn dong bo hoa thur nhit duoc chon dua it nhit mét phan vao sé do

cong suat nhan tin hiéu tham chiéu tht nhét cho nguén 6611g b0 hoa thir nhét.

7. Phuong phap theo diém 1, phuong phap nay con bao gOm cac budc:

nhan cAu hinh tht hai tir ngudn dong bo hoa thi hai;

nhan dang dinh danh ngué)n déng bd hoa thwr hai ¢c6 muc vu tién cao hon dinh
danh ngudn dong bo hoa thu nhat; va

chuyén tiép céc cude truyén thong véi mot hodc nhiéu thiét bi tir str dung thong tin
dong bo héa gan voi ngudn dong bd hoa thi nhét duoce chon sang str dung thong tin dong
b hoa gin véi nguon dong bo hoa thi hai dya it nhat mot phan vao mubc uu tién cao hon

ctia dinh danh ngudn dong bd hoa thir hai.

8. Phuong phép theo diém 1, phuong phap nay con bao g6m cac budec:
nhan dang ngudn dong bo héa thir ba bao gom dinh danh ngudn dong bd hoa thir
ba, dinh danh nguén déng bd hoa thir ba la tir tap hop dinh danh nguén déng b6 hoa thi
hai gan v&i mic uu tién cao hon tap hop dinh danh ngudn dong bd hoa thu nhat; va
truyén thong véi mot hodc nhiéu thiét bi bang cach sir dung thong tin dong bo hoa
gin voi nguon dong bo hoa thi ba dua it nhit mot phan vao viéce tdp hop dinh danh
ngudn dong bd hoa thiv hai 6 mac uu tién cao hon tap hop dinh danh ngudn dong bd hoa

thtr nhat.

9. Phuong phéap theo diém 8, trong d6 tip hop dinh danh ngudn dong bd héa thtr hai

dugce gan voi vang pht séng cia hé thong vé tinh dan duong toan cau.

10. Phuong phap theo diém 1, trong d6 ngudn dong bo hoa thir nhit bao gom UE thu

nhit va ngudn dong bo hoa thi hai bao g6m UE thit hai.
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11. Phuong phép theo diém 1, trong do cac cude truyén thong véi mot hodc nhiéu thiét bi
bao gdm céc cude truyén thong lién két phu, va cdu hinh thir nhat dugc nhéan qua lién két
phu v6i nguon ddng bo hoa thir nhat va cu hinh ddng bd hoa thir hai dugc nhan qua lién

két phu voi ngudn dong bd hoa thir hai.

12. Phuong phéap theo diém 1, trong d6 cac ngudn dong bo hoa doc l1ap gan v6i tap hop
dinh danh ngudn doéng bd hoa thtr nhét bao gdm céc ngudn ddng bd héa nim ngoai ving
pht séng ctia hé théng vé tinh dan dudng toan cau, khong dugc két nbi véi tram gbe, doc

lap v6i tham chiéu dong bo hoa, hodc két hgp cua chung.

13. May dé truyén thong khong day tai thiét bi nguoi diung (UE), mdy nay bao gbm:
bo xa ly;
bd nhd duge ghép ndi voi bo xir 1y; va
cac 1énh dugc luu trir trong b nhé va ¢o thé thuc thi duge bai bo xtr ly dé khién
cho may:

nhan cAu hinh tht nhét tir ngudn dong bé hoa thir nhat, cu hinh thi nhat
bao gom dinh danh nguén dong bo hoa thi nhat gin v6i ngudn dong bo hoa thir
nhat:

nhin cdu hinh thtr hai tr nguon dong bd hoa thir hai, ciu hinh thir hai bao
gdm dinh danh ngudn dong bo hoa thir hai gin v6i ngudn déng bo hoa thir hai;

nhan dang dinh danh nguén d?)ng b6 hoa thir nhat va dinh danh ngué)n don g
b hoa tht hai la tir tdp hop dinh danh ngudn ddng bd héa thi nhét gin véi cdc
ngudn dong bo hoa ddc 1ap;

lua chon ngué)n déng bo hoa thtr nhét dua it nhat mot phén vao viéc muc
uu tién thir nhat gin véi ngudn dong bo hoa thir nhét 14 cao hon miic uu tién thir
hai gin voi nguon dong bo hoa thir hai, trong do viée xac dinh mic wu tién thi
nhat cao hon méc vu tién tht hai duoc duya it nhat mot phén vao viéc so sanh gia
iri cua dinh danh n oudn dong bd hoa thir nhét voi gia tri ctia dinh danh ngu@n
dong bd hoa thi hai; va

truyén thong v6i mot hodc nhiéu thiét bi bang cach st dung thong tin dong
bd hoa gan véi ngudn dong bd héa thir nhit duoc chon lam tham chiéu dong bo

hoa..
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14. May theo diém 13, trong d6 viéc xac dinh muc uu tién thir nhét cao hon mirc wu tién
thu hai duogc dua it nhat mot phﬁn vao viéc gia tri cua dinh danh ‘nguck)n déng bo hoa thu

nhat thap hon gia tri cia dinh danh ngudn ddng bd hoa thir hai.

15. May theo diém 13, trong d6 dinh danh ngudn dong bo hoa thir nhét ¢6 cung gia tri
v6i dinh danh ngudn dong bd héa thir hai, cac 1énh nay con 6 thé thuc thi duge boi bd
xt Iy dé khién cho may:

xac dinh s6 do coéng suit nhan tin hiéu tham chiéu thtr nhat cho ngudn dong bo
hoa thir nhat va s6 do cong suat nhan tin hiéu tham chiéu tht hai cho ngudn dong bd hoa
thu hai, trong do 11gu6n déng bo hoa thur nhat duoc chon dua it nhat mot phén vao s do
cong suat nhan tin hiéu tham chiéu tht nhat cho ngudn dong bo hoa thir nhat.
16. May theo diém 13, trong d6 murc uu tién tht nhat va muc vu tién tht hai dugce xac
dinh dua it nhét mot phé"m vao cac nhom uu tién trong tap hop dinh danh ngu?)n déng bo

hoa thtr nhat gan voi cac nguon dong bo hoa doc lap.

17. Méay theo diém 16, trong d6 céac 1énh con c¢d thé thue thi duge bai b xtr Iy dé khién
cho may:

nhén, qua bao hiéu diéu khién tai nguyén vo tuyeén, chi bdo vé cac nhém uu tién.

18. Méy theo diém 13, trong d6 céc 1énh con c6 thé thuc thi duge bsi bo xur Iy dé khién
cho may:.

ac dinh s6 do cong sudt nhan tin hiéu tham chiéu thtr nhét cho ngudn dong bo
h6a thir nhét va s6 do cong suat nhan tin hiéu tham chiéu thir hai cho ngudn dong bo hoa
thir hai, trong do nguén déng bo hoa thu nhat dugce chon dua it nhat mot phém vao sb do

cong sudt nhén tin hiéu tham chiéu tht nhét cho ngudn dong bd hoa thi nhat.

19. My theo diém 13, trong d6 céc 1énh con c6 thé thyc thi duge boi bo xir ly dé khién
cho may:

nhan cAu hinh tht hai tir nguon dong bd hoa thir hai;

nhin dang dinh danh ngudn dong bd hoa thtr hai co6 muc uu tién cao hon dinh

danh ngudn dong bo hoa thir nhat; va
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chuyén tiép cac cudc truyén thong voi mot hodc nhiéu thiét bi tir str dung thong tin
dong bd hoa gan vdi nguon dong bo hoa thir nhét duoc chon sang stt dung thong tin dong
bd hoa gin v6i nguon dong bd hoa tha hai dua it nhat mot phan vao mre uu tién cao hon

ctia dinh danh ngudn dong bo hoa thi hai.

20. May theo diém 13, trong d6 cac 1énh con ¢6 thé thue thi duoc boi bd xir ly dé khién
cho may:

nhan dang ngudn dong b hoa thir ba bao gom dinh danh ngudn dong bo hoa thir
ba, dinh danh ngudn dong bd hoa thir ba 1a tir tap hop dinh danh nguodn dong bo héa thir
hai gan v&i mirc wu tién cao hon tép hop dinh danh ngudn déng bo hoa thur nhat; va

truyén thong véi mot hodc nhiéu thiét bi bang cach sir dung thong tin dong bo hoa
gin voi ngudn dong b hoa thu ba dua it nhét mot phén vao viéc tap hgp dinh danh
ngudn dong bd héa thir hai 6 mure wu tién cao hon tap hop dinh danh ngudn dong bo hoa

thir nhéat.

21. Méy theo diém 20, trong d6 tap hop dinh danh ngudn dong bd hoa tht hai dugc gin

véi viing phu song cta hé thong vé tinh dan dirong toan cau.

22. May theo didm 13, trong d6 ngudn dong bo hoa thir nhét bao gom UE thu nhat va

ngudn dong bd hoa thir hai bao g6m UE thir hai.

23. Méy theo diém 13, trong do6 cac cudc truyén thong vor mot hoac nhiéu thiét bi bao
g0m cac cude truyén thong lién két phy, va cAu hinh thtr nhat duoc nhan qua lién két phu
vGi ngudn ddng bo héa thit nhét va cu hinh ddng b hoa thit hai duge nhan qua lién két

phu v&i nguon dong bo hoa thir hai.

24. May theo diém 13, trong do cac nguon dong b¢ hoa doc lap gan vo1 tap hop dinh
danh nguon dong bo hoa thir nhat bao gom cdc ngudn dong bd hoa nam ngoai vung phu
song ctia hé thong vé tinh dan duong toan cau, khéng dugc ket ndi voi tram goc, doc lap

v@éi tham chiéu dong bd hoa, hoac két hop cua chung.

25. My dé truyén thong khong day tai thiét bi nguoi dung (UE), may nay bao odm:
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phuong tién dé nhan cAu hinh tht nhét tir nguén dong bd hoa thtr nhat, ciu hinh
thr nhat bao 96m dinh danh ngudn dong bo hoa thi nhat gan voi nguodn dong bo hoa thi
nhét;

phuong tién dé nhan céu hinh thu hai tir nguon dong bd hoa thu hai, cAu hinh thi
hai bao gom dinh danh ngudn dong bo hoa thir hai gin véi ngudn dong bo hoa thir hai;

phuong tién dé nhan dang dinh danh nguon dong bd hoa thir nhat va dinh danh
ngudn dong bo hoa tht hai 1a tir tdp hop dinh danh nguon dong bo hoa thu nhit gin voi
cac ngudn dong bd hoa doc lap;

phuong tién dé lua chon nguén dé)ng bo hoa thu nhét dua it nhat mot phﬁn vao
viec mire wu tién thir nhat gin voi nguon dong bo hoa thi nhét cao hon mirc vu tién thir
hat gém VO ﬂgu@m dén o bO héa thi hai, trong d6 viée xéc dinh mire vu tién tha nhat cao
hon mtre uu tién thir hai duoc dua it nhé,t mot phén vao viéc so sanh gia tri cnia dinh danh
ngudn déng bo hoa thir nhét va gia tri ctia dinh danh ngudn déng bo hoa thu hai; va

phuong tién de tmyén thong vdi mot hodc nhiéu thiét bi bang cach st dung thong
tin dong bo hoa gan véin gudn dong bo héa thir nhét dugce chon 1am tham chiéu dong bo

hoa.

26. May theo diém 25, trong d6 viéc xac dinh mure vu tién thir nhat cao hon mae vu tién
thtt hai duoc dua it nhat mot phan vao viée gid tri ctia dinh danh nguén dong bd hoa thir

nhat 1a thap hon gid tr{ ¢tia dinh danh nguon dong bd hoa thu hai.

27. May theo diém 25, trong d6 dinh danh nguodn dong bo hoa thu nhét ¢6 clng gid tri-
v6i dinh danh nguén dong bd hoa tht hai, may nay con bao g6m:

phuong tién dé xac dinh s6 do cong suat nhén tin hiéu tham chiéu thir nhét cho
ngudén dong bo hoa thi nhat va sd do coéng suit nhan tin hiéu tham chiéu thtr hai cho
nguén déng.b@ héa thir hai, trong do nguén df”)ng b9 hoa thur nhéit duoc chon dua it nhét
mot phﬁn vao sb do cong sudt nhan tin hiéu tham chiéu thtr nhét cho ngu611 don g bd hoa

thir nhit.

28. May theo diém 25, trong ¢6 mic wu tién thir nhit va mte uu tién th hai dugce xac

dinh dya it nhat mot phan vao cdc nhom wu tién trong tap hop dinh danh nguén dong bé

hoa thir nhat gan véi cac nguon dong bo hoa doc lap.
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29. Phuong phap theo diém 25, trong d6 cac ngudn dong bé héa doc lap gan voi tap hop
dinh danh ngudn dong bo hoa thi nhat bao gdm céc ngudn dong bo hoa nam ngoai ‘w‘mg
phﬁ song cua hé théng vé tinh dan dudng toan cau, khong duge két ndi véi tram gbe, doc

lap véi tham chiéu dé)ﬂg bd hoa, hoac két hop cta chung.

30. Phuong tién bat bién doc dugc bang may tinh luu trit ma dé truyén thong khong day
tai thiét bi nguoi dung (UE), ma nay bao o6m cac lénh ¢6 thé thuc thi duge bdi bo xir ly
dé:

nhan »cﬁu hinh tha nhét tir ngudn dong b hoa thir nhAt, cdu hinh thir nhit bao gom
dinh danh nguon dong bo hoa thi nhét gin voi nguon dong bo hoa thir nhat;

nhan cAu hinh thtr hai tir ngudén dong bd hoa thi hai, céu hinh tht hai bao gom
dinh danh ngudn déng bo hoa thir hai gin voi nguon dong bo hoa thir hai;

nhan dang dinh danh ngudn ddng bo hoa thir nhat va dinh danh ngudn dong bo
hoa thir hai la tir tdp hop dinh danh ngudn dong bo hoa thir nhét gan véi cac ngudn doéng
bo hoa doc lap;

lua chon nguén ddn g b0 hoa thtr nhét dya it nhat mot phé”m vao viéc xac dinh réng
mutc vu tién thar nhét gan véi ngudn dong bo hoa thu nhét 1a cao hon mirc uu tién thi hai
gin voi ngudn ddng bo hoa thr hai, trong do viée xac dinh muic vu tién thi nhit cao hon
mutc uu tién thir hai duoc dua it nhét mot phﬁn vao viée so sanh gia tri cua dinh danh
nguén déng b0 hoa thir nhét vai gié tri cia dinh danh nguén d@mg bo hoa thu hai: va

truyén thong voi mot hodc nhiéu thiét bi bang cach sir dung thong tin dong bo hoa

gin vGi ngudn dong bo hoa thir nhat dugce chon lam tham chiéu dong b0 hoa.
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hoa thit hai "\ 1010

Y

Nhan dang dinh danh ngudn ddng bd héa thir nhét va dinh danh nguéq
dong bo hoa thir hai 1 tir tap hop dinh danh ngudn déng bd hoa thir nhat \
gin véi cac ngudn dong bd hoéa doc lap 1015

Y

Xac dinh mirc wu tién tht nhat cho ngudn dong b hoa thir nhat dua it
nhét mot phan vao dinh danh ngudn ddng bo hoa thir nht va muc wu
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Nhan ciu hinh th® nhét tir ngudn dong bo héa thit nht, cAu hinh thi
nhat bao gém dinh danh nguén dong bo héa thir nhat gan véi nguon
ddng b hoa thit nhét "\ 1105

Y

Nhan c4u hinh tht hai tir ngudn ddng bd héa thi hai, cAu hinh thit hai
bao gom dinh danh ngudn ddng bo hoa thr hai gin véi ngudn dong bd
hoa thit hai \1110

Y

Nhan dang dinh danh ngudn ddng bd hoa thir nhét va dinh danh nguén
ddng bd héa thi ha1 la tir tap hop dinh danh nguon dong bd hoa thir nhat
gin vdi cac ngudn ddng bo hoa doc lap \ 1115

Y

Xac dinh mtrc wu tién thlr nhat cho ngudén dong bod héa thir nhat dua it
nhat mét phin vao dinh danh ngudn ddng bd héa thir nhét va mic wu
tién tht hai cho ngudn déng bo hoa thir hai dya it nhit mot phan vao \

dinh danh ngudn dong bd hoa thit hai 1120

Y
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Y
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\1210
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thu hai [a tr tp hop dinh danh nguon dong bd hoa th nhat gan v6i cdc nguon dong
bd hoa doc lap
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Xéc dinh mitc wu tién thir nhat cho ngudn ddng bo hoa tht nhit dya it nhit mot phin
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Chon nguén déng b héa thir nhat dya vao mirc wu tién thi nhét cao hon mirc wu
tién thir hai
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Truyén thong véi thiét bi bd sung bang cach st dung thong tin ddng bd hoa gin voi
nguodn dong bd hoa thir nhat duge chon lam tham chiéu déng bo hoa
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