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(57) Sang ché dé cap dén t6 hop ang ten (1) bao gdbm gian ang ten phan cuc kép (10) va
mang cip cdu hinh lai dugc (17) duogc két nbi vao d6. Gian ang ten phan cuc kép (10)
bao gdm mdt sb phan tir ang ten birc xa va mang cép cu hinh lai duoc (17) bao gdbm
phuong tién chuyén mach (20) dé chuyén mach mang cép (17) giita: ché do thir nhét
cung cép viéc tao chum phan cuc don (SPBF - Single polarization beamforming), trong
ché do tha nhat do, mang cép (17) duoc sép Xép dé két ndi tt ca phﬁn tr ang ten co su
phan cuc thir nhat P1 v6i cong thir nhét, A, va tit ca phan tir ang ten c6 sw phan cyc thi
hai P2 véi cbng thir hai, B, va ché d6 thi hai cung cip viéc tao chim phan cuc kép
(DPBF - Dual-polarization beamforming), trong ché do thir hai d6, mang cap (17) két
nbi mot phan cia tat ca phan tir ang ten c6 sw phan cuc thir nhit P1 va mot phan cua tat
ca phén tir ang ten c6 su phan cuc thir hai vé6i cong thir nhét, A, va phan con lai ctia tt
c4 phén tir ang ten ¢6 sy phan cuc thi nhat P1 va phan con lai cia tat ca phéan tir ang ten
c6 su phén cuc thir hai P2 v6i cong thir hai, B. Séng ché ciing d& xuit phuong phap dé

tao chum (30), va phuong tién Iuu trir may tinh doc duogc (41).

C huven mach mang cap sang chr: do thur nhat cung Lap SPBF, a1
trong ché dé d6, mang cdp dugc sap \ep dé két nm tat ca phén trd >
ang ten c6 su phén cyc thir nhit véi cong thir nhat vé tit ca phn

tir dng ten c6 sy phan cue thir hai véi cong thir hai

h
C huven mach mang cap sang che dd thir hai cung wp DPBF,
trong ché dé dé, mang cap ket ndi mot phan clia tat ca phan tur
ang ten co sy phén cye thir nhat va mét phén cua tat ca phan tur

ing ten ¢6 sy phén cyc thir hai v o1 cong thir nhat, va phdﬂ con lai
clia tit ¢d phan tir ing ten ¢6 sy phin cuc thir nhit va ph'm con

lai ctia tt ca phén tir dng ten ¢é sy phén cyc thir hai véi cong thir
hai
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Linh vire k§ thuit clia sang ché

Sang ché nay noi chung dé cap toi linh vuc cong nghé ang ten, va cu thé 1a sang
ché dé& cap tdi t6 hop ang ten bao gdm gian dng ten phan cuc kép va mang cp ciu hinh
lai dugc dugc két ndi vao do, t6i phuong phap, chuong trinh may tinh va san phim

chuong trinh mdy tinh.
Tinh trang ky thuit ciia sang ché

C6 nhiéu yéu cau 16n khac nhau cho thé hé tiép theo cua hé théng truyén thong di
dong (5G). Piéu ndy ngu ¥ rang cac dai tin sd & nhiéu tin sé bd mang khac nhau c6 thé
duge doi héi. Vi du, cac dai tin thap s& duoc doi hoi dé dat dugc viée bao phu di va cac
dai tAn cao hon (vi du 12 s6ng milimet (Millimeter wave - mmW)), tirc 14 gdn bing hoic
trén 30 GHz) s& dugc doi hoi dé dat t6i cong sudt duoc yéu cau. O céc tin sb cao cac
dac tinh truyén gédp thir thach hon va viéc tao chum c6 thé dugc yéu clu ¢ tai ca diém
truyén/thu (Transmission/reception point - TRP, vi du diém truy nhap nhu tram co so)
va & thiét bi truyén thong, vi du 14 thiét bi ngudi dung (User equipment - UE), dé dat t6i
ngan sach lién két du. Trong phan duéi ddy, tram co sé va UE duoc sit dung 1am céc vi
du vé cac diém truyén/thu.

V& co ban c6 ba cach trién khai tao chum khéc nhau, cd ¢ tram co s¢ va & UE: viéc
tao chim tuong tu, viéc tao chim k¥ thuat s6 va viéc tao chim lai. Mbi cach trién khai
¢6 cac vu diém va nhuoc diém cia né. Viée tao cham k¥ thuat sb 1a giai phép linh hoat
nhat nhung ciing tén chi phi nhit do yéu ciu sb lwong 16n cua cac chudi dai co s§ va vo
tuyén. Viéc tao chim twong tw 13 giai phép it linh hoat nhit nhung ciing it chi phi san
xuét hon nho vao sb lugng cua cac chudi dai co s& va vo tuyén dugc giam. Viée tao
chiim lai 12 sy thoa hiép gitta viéc tao chiim twong tu va ky that sd.

Tuy thudc vao cac yéu cau vé chi phi va hiéu qua hoat dong cia cac UE khéc nhau,
thi cac cach trién khai khac nhau s& dugce doi hoi. Mot loai ha téng ang ten tao chum ma
da duge déng y dé nghién ctru ¢ du 4n Déi tac thé hé thir ba (3™ Generation Partnership
Project - 3GPP) cho c6ng nghé truy nhép vo tuyén méi (New Radio - NR) 1a khai niém

ve€ cac panen dng ten, cd ¢ tram co s& va & UE. Panen ang ten la gian dng ten cda céc
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phan tir phan cyc don hodc kép ma thudong c6 mot don vi truyén/thu (Transmit/receive
unit - TXRU) theo mdi su phan cuc. Mang phan phéi tuong tu v6i cac bd chuyén pha
duge st dung dé 14i cac chiim ctia mdi panen.

Di vé6i cac UE, céc tin hiéu dén c6 thé dén tir nhidu hudng khac nhau, do do viéc
trién khai ang ten tai UE ma c6 thé tao ra viéc bao phu kiéu moi hudng 1a c6 loi. Mot
cach dé ting viéc bao phi moi huéng tai UE 1a 4p dung viéc tao chum phén cuc kép.
Cac panen phan cuc kép sau d6 dugc st dung dé tao ra cac chim rong.

Céac chum rong bao phu toan b 0 ¢co thé 1a hitu ich cling tai tram co s0, chéng han
khi dong thoi truyén/thu thong tin dén/tir nhidu UE trong 6, hoic dé phat rong céc tin
hiéu, v.v. Do d6, cac panen phan cuc kép co thé 1a hitu ich cling tai cAc tram co s& dé
tao ra cac chum rong nho viéc tao chum phén cuc kép.

So dd tao chum phén cuc kép di dugc biét, trong d6 cac chum rong c6 do rong
chum va hinh dang chim mong muén c6 thé duoc tao ra str dung gian dng ten hoat dong
rong. Trong so d6 nay, hinh dang chiim thuong rong hon nhiéu so v6i d6 rong chium t6i
thiéu ma kich thuéc panen dng ten cung cip. Tuy nhién, c6 thé dat dwoc diéu nay véi
cai gia la s dung ca hai su phén cyuc dé tao ra chum. Sau d6, panen dng ten cong kép s&

cung cép chi cong don.
Ban chit k§ thuit ciia sang ché

Muc dich ctia sang ché 1a cung cip viéc tao chum hiéu qua theo cach hiéu qua vé
chi phi. Muc dich cu thé 14 cho phép viéc st dung panen dng ten cho ca viéc tao chum
phan cuc kép va viéc tao chum phan cuc don. Cac muc dich nay va cac muc dich khac
dat duoc bang cac phuong phap, thiét bi, chuong trinh may tinh va san pham chuong
trinh may tinh theo cac diém yéu cAu bao ho doc 1ap kém theo, va bang cac phuong an
theo cac diém yéu cAu bao hod phu thude.

Theo mot khia canh, dat duge muc dich néu trén bang t hop ang ten bao gdm gian
ang ten phan cuc kép va mang cAp cau hinh lai dugc duge két nbi vao d6. Gian ing ten
phan cuc kép bao gdm mot s6 phan tir dng ten birc xa va mang cép céu hinh lai duoc
bao gdm phuong tién chuyén mach dé chuyén mach mang cAp gitta:

- ché do thtr nhit cung cép viéc tao chum phan cuc don (Single polarization

beamforming - SPBF), trong ché do thir nhit d6, mang cip dugc sip xép dé két nbi tat
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ca cac ph?m tir ng ten c6 su phan cyc thir nhét P1 véi céng tht nhét, A, va tAt ca cac
phﬁn tlr ang ten c6 sy phan cuc thir hai P2 vai céng tht hai, B, va

- ché do thtr hai cung cdp viéc tao chum phan cuc kép (Dual-polarization
beamforming - DPBF), trong ché do thu hai d6, mang cap két ndi mot phan cua tat ca
céc phan tir dng ten c6 su phan cyc thir nhit P1 va mot phan ctia tAt ca phan tir dng ten
¢6 su phéan cyuc thir hai véi cbng thu nhat, A, va phan con lai ca tAt ca phan tr ang ten
¢6 su phan cuc thu nhat P1 va phan con lai ctia tAt ca cac phan tir dng ten c6 sy phan cuc
thit hai P2 véi cong thit hai, B.

Theo mot khia canh, dat dugc muc dich néu trén béng phuong phap tao chum dugc
thuc hién boi thiét bi sir dung td hop ang ten bao gdm gian ang ten phan cuc kép va
mang cép cAu hinh lai dugc duoc két nbi vao do6. Gian ang ten phan cuc kép bao gém
mot s6 phan tir ang ten birc xa. Phuwong phap nay bao gbm cac budc:

- chuyén mach mang clp sang ché d@b thu nhit cung cép viéc tao chum phén cuc
don, SPBF, trong ché d¢ thir nhét d6, mang cép dugc sap xép dé két ndi tht ca phan tir
ang ten c6 su phan cuc thir nhit P1 v6i cong thu nhit, A, va tAt c4 phan tir Ang ten c6 sy
phén cyc thtr hai P2 v6i céng thtr hai, B, va

- chuyén mach mang cAp sang ché @6 thr hai cung cdp viéc tao chum phéan cuc
kép, DPBF, trong ché do thr hai d6, mang cip két ndi mot phan cta tat c4 phan tir dng
ten ¢6 su phan cuc thir nhit P1 va mot phan ctia t4t ca phan tir ang ten c6 su phan cuc
thwr hai P2 véi céng thtr nhéit, A, va phﬁn con lai cua tat ca phén tir dng ten c6 sy phan
cuc tha nhéat P1 va phﬁn con lai cua tat ca phén tlr dng ten c6 su phéan cyc thir hai P2 voi
cdng tht hai, B.

Phuong phdp va panen ang ten (twong tu) phan cuc kép cAu hinh lai dugc néu trén
mang lai mot s6 vu diém. Vi du, panen 4ng ten twong tu phan cuc kép cAu hinh lai duoc
cho phép viéc st dung hodc mot trong hai cdng phan cuc don hoac hai cdng duge tao
nho su phan cuc kép. Trong nhiéu trudng hop, viéc tao chum phan cuc kép duge ap
dung khi d§ rong chum mong mubn 16n hon nhidu so vé6i do rong chum t6i thiéu ma
gian ang ten co thé cung cép. Vi vay, trong cac truong hop nay, khi viée tao chum phan
cuc kép duge ap dung, thi viéc cAu hinh lai gian #ng ten thanh hai gian dng ten nh6 hon
khong ¢6 anh hudng bt loi nao dbi véi hinh dang chum thu duge nhung lai dem lai hi¢u

qua tich cuc cua viéc van ¢6 hai cong. Phuong phap néu trén mang lai gii phap hi¢u
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qua vé chi phi, cho phép viéc st dung ca cac chum hep, vi du, cho dit liéu ngudi dung,
va ca cac chum rong, vi du, cho thong tin hé théng, trong khi cung cip hai cdng ciing
cho viéc tao chum rong.

Theo mot khia canh, dat dugc muc dich néu trén béng chuong trinh mdy tinh dung
cho thiét bi. Chuong trinh mdy tinh bao gdm ma chuong trinh may tinh, ma, khi chay
trén trén hé mach xir Iy cua thiét bi 1am cho thiét bi thuc hién phwong phap nhur trén.

Theo mot khia canh, dat dugc muc dich néu trén béng san phém chuong trinh may
tinh bao gdm chwong trinh mdy tinh nhu trén va phuong tién may tinh doc dugc ma
chuong trinh may dugc luu trit trén do.

Cac dAu hiéu va cac wu diém khéc nita cua cac phuong an clia sing ché s& tré nén

15 rang khi doc phan mo ta sau ddy va céc hinh v& kém theo.
Mo ta vin tat cac hinh vé

Fig.1 minh hoa panen ang ten.

Fig.2 1 dd thi thé hién do rong chim theo kich thuée gian cho viéc vudt con dong
déu.

Fig.3 minh hoa cAu hinh panen cta tinh trang k¥ thuat.

Fig.4 minh hoa cAu hinh cua tinh trang k¥ thuét véi viéc tao chum phéan cuc kép
duoc trién khai trén dai co s& thu duoc & viéc van hanh céng don.

Fig.5 minh hoa mang cAu hinh lai dugc theo sang ché, trong ché do phan cuc don.

Fig.6 minh hoa cAu hinh cho viéc tao chum phén cuc kép theo sing ché.

Fig.7 minh hoa hinh v& chirc nang cua mang c4u hinh lai dugc.

Fig.8 minh hoa ban phéac thdo co ban thé hién viéc trién khai cia mang chuyén
mach theo sang ché.

Fig.9 minh hoa luu dd qua cic budc ciia mot phuong an clia phuong phap trong
nat mang theo sang ché.

Fig.10 minh hoa du6i dang gian lugc nut mang va phuong tién dé thuc hién céc
phurong an ciia phuong phap theo sang ché.

Fig.11 minh hoa nit mang bao gbém cac modun chirc nang/cac mddun phin mém

dé thuc hién cac phuong an cua sang che€.
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MO t chi tiét sang ché

Trong phin mo ta sau day, nham cic muc dich giai thich va khong phai la su giéi
han, cac chi tiét cu thé duoc dua ra nhu cac ha téng, cac giao dién, cac k¥ thuat cu thé,
v.v. @& ginp hiéu tron ven sang ché. Trong cic vi du khéc, cac phan mo ta chi tiét cua
cac thiét bi, cac mach, va cac phuong phap da biét dugc lugc bod dé khong gay kho hiéu
cho phin md ta v6i chi tiét khong can thiét. Cac sb chi dan giéng nhau dé cap dén céc
b6 phén gidng nhau hodc twong tw nhau trong sudt phan mo ta.

Tém lai, theo cic phuong an khéac nhau cia sang ché, panen #ng ten v6i mang cap
phéan phéi cAu hinh lai duoc duogc cung cép, sao cho hodc viéc tao chum phén cuc don
(SPBF) hoic viéc tao chum phan cuc kép (DPBF) co thé duogc 4p dung.

Fig.1 minh hoa cac gian ang ten (ciing dugc biéu thi 12 c4c panen dng ten), va cu
thé 1a hai vi du vé cac gian ang ten twong tu phan cuc kép. O bén trai, gian dng ten
(phiing) hai chidu 10 dugc thé hién va & bén phai, gian ang ten (tuyén tinh) mot chiéu
15 duoc thé hién. Mbi gian ang ten 10, 15 bao gbm mét s6 phan tr phan cuc kép birc xa
(mot phn tir ndy duge bao quanh va dugc thé hién bang sb chi dn 16), va mbi sy phan
cuc P1, P2 duogc két ndi véi don vi phat/thu (TXRU) 11, 12, 13, 14 twong Gmg. Trong
treong hop duge minh hoa, mdi gian dng ten 10, 15 dugc két ndi voi mot TXRU 11, 12,
13, 14 theo mdi su phan cuc.

O phéan thap nhét trén Fig.1, gian dng ten 10, 15 dugc thé hién chi tiét hon. Pau
phia truge ang ten bao gdm gian dng ten 10 gbm cac phan tir ang ten dugc md ta & trén.
Phan tr ang ten duoc két ndi qua mang cép 17 véi cac cdng c6 su phan cyc truc giao
(chi mot céng duoc thé hién & phén the‘ip nhét trén Fig.1), nhu duge mo ta & trén.

Mang cip 17 (d6i khi dugc bidu thi 1a mang phan phdi hodc mang cép phan phdi)
¢6 thé bao gdm cic bd chuyén pha 18 dugc st dung dé 14i cac chum ctia mdi gian dng
ten 10, 15. Mang cép 17 cling c6 thé bao gém cac bo khuéch dai cong suét 19. Mang
cép 17 két hop tAt ca phan tir ang ten c6 cung su phén cuc (P1, P2) véi cbng thir nhat.
Tirc 13, mang cip 17 két hop tat ca phéan tir ang ten c6 sy phan cyuc thir nhét P1 véi cong
thir nhét A, va tit ca phan tir ang ten c6 su phén cuc thir hai P2 véi cong thi hai B. Nhu
dugc luu ¥ vé tir vung, “mang cap” ¢o thé dugc coi nhu tit ca cic bd phan gitra phan
tao chiim ciia t& hop ang ten va bo khuéch dai tht nht cia bo thu (dwgc biéu thi nhu
dAu trude tan sb vo tuyén (Radio frequency - RF), hodc bd khuéch dai nhiéu thp (Low
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noise amplifier - LNA)). Déi v6i ang ten truyén, mang cip bao gbm tat ci by phan sau
b6 khuéch dai cong suét cudi cing, va co thé ciing c6 thé bao gbdm don vi do song ang
ten va c4c phan so khép tré khang tai dng ten.

Luu ¥ rang cc gian ang ten 10, 15 ¢6 thé duoc sip xép hodc duge két nbi véi thiét
bi truyén thong va/hodc TRP. Thiét bi truyén thong 1 ¢6 thé vi du 1a UE, chang han,
dién thoai di dong hodc dién thoai thong minh, méy tinh bang hodc thiét bi tuong tu.
TRP 2 ¢6 thé, vi du, 1a diém truy nhap nhu tram co s, eNode B tién hoa, eNB, gNB
V.V.

Fig.2 1a d thi thé hién do rong chim theo kich thudc gian. Trén hinh v& ndy, cac
ving duge thé hién, c6 lién quan dén cac dd rong chum nira cong suit (Half-power
beamwidth - Hpbw) cho cac ché dd cu hinh khéac nhau (SPBF hodc DPBF), trong d6
cac cAu hinh theo sang ché dugc st dung theo cach co loi nhét. Nhu duoc luu y trude
d6, panen ang ten twong tu phan cuc kép c4u hinh lai dugc theo sang ché cho phép viéc
str dung cua hodc mot trong hai cdng phan cuc don hodc hai cdng duoc tao nhd sy phin
cuc kép. Trong nhiéu truong hop, viéc tao chum phan cuc kép dugc ap dung khi 4o rong
chum mong muén 16n hon nhidu so v6i d6 rong chim t6i thiéu ma gian Ang ten c6 thé
cung cép. Vi dy, trong cac trudng hop nay, khi viéc tao chum phéan cuc kép dugc ap
dung, viéc tao cAu hinh lai gian ing ten thanh hai gian dng ten nho hon khong co tac
dong ti€u cuc dén hinh dang chum thu dugc nhung van mang lai hiéu qua tich cyc cia
viéc van c6 hai cong.

Fig.3 va Fig.4 minh hoa cdu hinh gian ing ten thong thuong. Gian dng ten 110
thudng bao gdm tap hop cua cac phan tir dng ten birc xa, cac bo chuyén pha va mang
cAp nhu d3 duge mo ta. Trén Fig.3 gian dng ten 110 dugce thé hién trong ché d6 tao chum
phan cuc don (SPBF) va trén Fig.4, gian ang ten 110 duogc thé hién trong ché do tao
chum phén cuc kép (DPBF). Néu viéc tao chum phan cuc kép dugc ap dung cho gian
dng ten thong thuong 110, vi du dé tao ra cac chum rdng, thi tin hiéu trén céng thtr nhat
A va tin hiéu trén cdng thi hai B dugc két hop & bude két hop dugc thé hién & s6 chi
din 100 trén Fig.4. Do ca hai cdng A, B s& dugc két hop, nén diéu nay tao thanh gian
cdng don C, va gian dng ten cung cap chi cbng don nay.

Fig.5 minh hoa t6 hop ang ten 1 theo cac phuong 4n cla sang ché. T6 hop ang ten

1 bao gbém gian ang ten 10 nhu duge mo ta, ching han, c6 lién quan dén Fig.1 va Fig.2.
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Tuy nhién, thay vi c6 bude két hop 100 gan nhat véi cac cong A, B, nhu trong tinh trang
k¥ thudt (nhu duoc thé hién ¢ Fig.4), gian ang ten 10 theo cdc phuong an cua sang ché
cO mang cép cAu hinh lai duogc 17 gén nhét véi cac céng A, B. Tuc 1a, td hop dng ten 1
bao gdm mang cap cau hinh lai dugc 17, va cu thé 12 mang cp 17 ma c6 thé dugc tao
cAu hinh & mot ché do va duoc tao cAu hinh lai sang ché do khac nhu s& duge mo ta, va
dugc chuyén mach giita chiing. Trén Fig.5, mang cap cAu hinh lai duge 17 & trong ché
do thw nhét, va cu thé 1a & trong ché d6 tao chum phan cuc don. Trong ché do thu nhat
nay, mang cAp cAu hinh lai dugc 17 két ndi cac phan tir dng ten cla gian dng ten 10 véi
hai cdng nhu trong trudng hop cia tinh trang k¥ thuat dwgc minh hoa ¢ Fig.3. Ttc la,
tAt ca cac phan tir ¢6 su phan cuc thir nhét P1 duoc két ndi véi cong thir nhit A, va tat
¢4 cac phan tir ¢6 sw phan cyc thir hai P2 dwge két ndi v6i cong thir hai B.

Fig.6 minh hoa t6 hgp ing ten 1 trong d6 mang cAp céu hinh lai dugc 17 & trong
ché d6 thir hai, cu thé 12 cAu hinh cho viéc tao chim phéan cyc kép. Trong ché do thi hai,
gian dang ten 10 co thé duoc nhin thdy nhu dugc tao cAu hinh lai thanh hai gian nhé hon:
gian ang ten thu nhét 10a va gian dng ten thi hai 10b. Do d6, mdt nira cta cac phan tir
duoc két nbi v6i cong twong tmg A, B. Tirc 14, mang chp 17 két ndi mot nira cua céc
phﬁn tir ¢6 sy phan cyuc thu nhit P1 va mdt nira cia cac phén tir ¢ su phan cuc tht hai
P2 v6i cdng thir nhéat. Twong tng, mang chp 17 két néi mot nira clia cac phan tir con lai
c6 su phan cuc thu nhat P1 va mot nira cia cac phf?ln tir con lai ¢6 su phan cuc thir hai
P2 v6i cbng thir hai. Do d6, gian ang ten 10 c6 dugc xem nhu dugc tao chu hinh lai
thanh hai gian @ng ten nhé hon 10a, 10b, hodc, noi cach khac, cac ph?m tir cua gian ang
ten 10 ¢6 thé dugc xem nhu dugc chia thanh hai nhém. Trén Fig.6, mang cép cAu hinh
lai dugc 17 & trong ché do phan cuc kép, trong khi van cung cip hai cong A, B.

Fig.7a minh hoa chtrc ndng clia mang cép céu hinh lai duogc 17. Viéc cAu hinh lai
clia mang cp 17 co thé dugc trién khai vé mit chirc nang bang phuong tién chuyén
mach 20, vi du mang chuyén mach. Viéc két nbi cho ca hai ché do van hanh (SPBF va
DPBF) duoc thé hién trén Fig.7a. Ché do thtt nhét, tirc la ché do phan cuc don dugc the
hién trén hinh v& véi cac dudong chdm chidm dam (ciling xem Fig.7c), trong khi ché do
thr hai, tirc 12 ché d6 phan cuc kép duoc thé hién & hinh v& véi cde dudng lién dam

(cting xem Fig.7b).



51784 8/21

Fig.8 minh hoa viéc trién khai dé 1am vi du ctia phuong tién chuyén mach 20 theo
sang ché. Phuong tién chuyén mach 20 c6 thé duoc trién khai bang cac bd chuyén mach,
tot hon 1 béng b0 chuyén mach dién tir, vi duy, cac tranzito ludng cuc ¢ cé)ng cach dién
(Insulated-gate bipolar transistor - IGBT) nhung theo cach khéac, phuong tién chuyén
mach 20 c6 thé dugc trién khai béng cac bo chuyén mach co hoc.

Vé viéc thu, s& khong c6 hodc chi c6 tic dong nho téi ngan sach lién két khi so
sanh cong phan cuc kép don theo cAu hinh cua tinh trang k§ thuét va cau hinh theo céc
phurong an duge boc 10 & day véi hai cong phan cuc kép, do cé hai c4u hinh tao ra cac
d6 rong chum giéng nhau. Ttc 14, khi thu, khong c6 hodc chi c6 céc khac biét nho giita
céc cAu hinh khi tinh t&i tAt ca cac do lgi va céc tdn hao tir bd truyén qua mdi trudng t6i
bd thu. C6 thé ¢ su khéac biét nhé trong do6 c6 thé c6 mot sb tén hao trong phuong tién
chuyén mach 20 cho cac phuong an theo séng ché. Loi ich quan trong khi st dung tb
hop ang ten 1 theo cdc phuong 4n khac nhau duge boc 16 ¢ day, do 1a hai cong voi su
phan cuc truc giao c6 thé duoc tao ra thay vi chi mot nhu trong tinh trang k¥ thuat.

Tuy nhién, vé viéc truyén, s& c6 tac dong 16n hon t6i ngén sach lién két khi s
dung hai cong phan cuc kép so voi cdng phan cuc kép don. Luu y rang, vin dé chu yéu
khong phai 1a nguyén ly dé tao chum ma thue té 13 tai nguyén bd khuéch dai cong suit,
hodc dugc phan bd trong khe hé hoic bd khuéch dai cong suét don tai moi céng, s€ duogc
dung chung béi hai cbng thay vi mot cong. Tuy nhién, v6i sang ché da dé xuét, co thé
chuyén mach giita mot va hai cdng phan cuc kép, va tAt nhién, viéc thiét dat van hanh
cta hai céng s& chi dugc st dung khi ngén séch lién két cho phép va néu khong thi, cong
phén cuc kép, don dugc tao ra.

Cac phuong an khac nhau ma dugc mo ta co thé duoc trién khai tai ca tai TRP va
tai UE va c6 thé ap dung cho cac gian ang ten c6 hodc khong c6 cac bo thu/cac bd phat
gan véi cac phan tir ang ten birc xa.

Nhu véy t6 hop dng ten 1 dd mo ta trén day bao gdbm mang cip cu hinh lai dugc
17 ¢6 mot s6 wu diém. Vi dy, mang cép ang ten 17 hd trg cac céng kép, bat ké do rong
chiim cua cac mau birc xa. Ngoai ra, mang cép ang ten 17 c6 thé duoc tao cau hinh cho
viéc tao chum phan cuc don hodc viéc tao chum phan cuc kép trén mdi céng. Viéc st
dung cAu hinh cu thé nao phu thudc phén 16n vao do rong chum mong mubdn. Vi du, néu

gtri dit liéu cu thé clia nguoi dung, thi chum hep c6 thé dugc mong muén, va do do, vi
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duy, tram co s& bao gém hoac dugc két ndi voi td hop dng ten 1 da mo ta co thé duoc
chuyén mach sang ché d6 phan cuc kép (nhu duge md ta, vi du, 6 lién quan dén Fig.6)
khi truyén, vi dy, thong tin hé théng. Thong tin hé théng thuong cAn dugc truyén toi tat
ca, hoiic it nhat dén hdu hét cac thiét bi khong day (tire 1a dugc phat rong hodc phat da
phwong) trong ving bao phii duge phuc vu boi tram co s, va do d6 c6 thé duoc truyén
v6i dd bao phu rong dé dén tht ca cac thiét bi khong day. Néu thay vao d6 chum hep
duoc mong mudn, vi du, khi gtri dir liéu nguoi dung, tram co' s ¢0 thé chuyén sang ché
do phan cuc don (nhu dugc mo ta, vi dy, lién quan dén Fig.5).

C4c dAu hiéu va cac phuong 4n khac nhau duge mo ta vé t6 hop ang ten. Cac diu
hiéu va cac phuong &n nay co thé dugc két hop theo cac cach thire khac nhau, cac vi du
ctia n6 duoc dua ra tiép theo.

T hop ang ten 1 dugc cung cip bao gdm gian dng ten phan cuc kép 10 va mang
cép cu hinh lai duge 17 dugc két nbi vao d6. Gian ang ten phan cuc kép 10 bao gdm
mot s& phéan tir dng ten blrc xa va mang cAp cau hinh lai duge 17 bao gbm phurong tién
chuyén mach 20 dé chuyén mach mang cap 17 giita:

- ché db thu nhét cung cép viéc tao chum phan cuc don, SPBF, trong ché d6 thir
nhit d6, mang cip 17 dugc sap xép dé két nbi tht ca phan tir Ang ten c6 sy phén cyc thir
nhit P1 v6i cdng thir nhit A va tAt ca phan tir dng ten c6 sy phan cyc thir hai P2 véi
cong thir hai B va

- ché d6 tht hai cung cép viéc tao chum phén cuc kép, DPBF, trong ché do thi hai
d6, mang cép 17 két n6i mot phan cia tAt c4 phan tir dng ten c6 sy phén cyc thir nhét P1
va mot phin cua tt ca phéan tir dng ten c6 sy phan cuc thi hai véi cdng thir nhét, A, va
phén con lai cua tAt ca phan tir dng ten c6 su phén cyuc th nhit P1 va phan con lai cua
tAt c4 phan tir Ang ten c6 sy phéan cyc thir hai P2 véi cdng thir hai B.

Mang cép cAu hinh lai duoc 17 dugc sap xép sao cho t6 hop ang ten 1 c6 thé duogc
st dung cho cac chum hep va cac chum rong, trong khi cung cAp hai cbng cho ca hai
truong hgp. Mang cap 17 co thé chuyén mach dugc gifta hai ché do nay bang phwong
tién chuyén mach 20, duoc trién khai vi du béng cac bd chuyén mach ban dan.

Theo mot phuong an, cu thé 1a trong ché do tht hai, cac phan tir dng ten cla gian
ang ten 10 duoc sap xép vé mit chtrc ning thanh gian dng ten thir nhét 10a, thi hai 10b

(nhu vi du dugc md ta lién quan dén Fig.6). Theo cac phuong an nay, mdi gian trong s6
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gian ang ten thu nhét 10a va gian dng ten thir hai 10b duogc sap xép doc theo chiéu ma
chum s& dugc mo rong theo do.

Sy phén chia (40) cua gian 4ng ten 10 thanh hai gian ang ten 10a, 10b t6t hon 12
dugc thuc hién doc theo chiéu ma chum s& dugc mé rong theo d6. Viéc chon cac ph?m
ttt nao dé st dung theo cach nay mang lai hiéu qua hoat dong t6t nhat c6 thé.

Theo cac phuong an khéc nhau, td hop ang ten 1 duogc sip xép dé dugc chuyén
mach sang ché do thtr nhét khi viéc truyén yéu ciu chum hep. Nhu duge mé ta trude do,
chum hep dugce yéu cAu vi du khi thong tin cu thé ctia nguoi dung can duogc giri.

Theo cac phuong an khéc nhau, t6 hop ang ten 1 dugc sap xép dé dugc chuyén
mach sang ché do thir hai khi viéc truyén yéu ciu chum rong. Ciing nhu dugc mo ta &
trén, chum rong dugce yéu cau khi vi du thong tin hé théng can dugc g, khi ¢6 nhu ciu
v6i thong tin phat rong hodc phat da phuong.

Theo cac phuong an khac nhau, cu thé 1 trong ché dd thir hai, mot phan ctia tat ca
phén tir ing ten c6 sy phan cuc thir nhét P1 bao gdm mdt nira ciia tAt ca cac phan tir ing
ten nay, va mot phén ctia tat c4 phan tir dng ten c6 su phén cuc tht hai P2 bao gbom mot
nira cua tat ca cac phan tir dng ten nay. Tuy nhién, ciing c6 thé ¢6 nhidu cdu hinh khéc.

Fig.9 minh hoa luu dd vé cac bude cia phuong an cua phuong phép trong thiét bi
50 theo séng ché. Phuong phap 30 ¢6 thé dugc trién khai boi thiét bi 50 nhw, vi du, UE
hodc tram co s&. Ngoai ra, phuong phap 30 c6 thé duoc str dung khi truyén va/hodc khi
thu.

Phuong phap 30 dé tao chum dugc cung cAp. Phuong phép 30 ¢co thé duoc thuc
hién boi thiét bi 50 sit dung t hop dng ten 1 nhu da duge mé ta, cu thé 12 st dung t0
hop ang ten 1 bao gbm gian dng ten phén cuc kép 10 va mang clp ¢o thé c4u hinh lai 17
duoc két ndi vao do, gian dng ten phan cuc kép 10 bao gbém mot s6 phén tir dng ten birc
xa. Phuong phéap 30 bao gbm cac budc:

- chuyén mach 31 mang cép 17 sang ché d6 thu nhét cung cép viéc tao chum phéan
cuc don, SPBF, trong ché @6 thi nhét do, mang cép 17 duoc sép xép dé két ndi tat ca
phan tir dng ten c6 sy phén cyc thir nhat P1 v6i cong thir nhét, A, va tit ca phan tir ing
ten c6 su phan cyc thir hai P2 véi céng thar hai, B, va

- chuyén mach 32 mang cép 17 sang ché do tht hai cung cip viéc tao chum phén

cuc kép, DPBF, trong ché do tht hai 6, mang cép 17 két nbi mot phén cua tat ca ph?m
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tir dng ten c6 su phan cuc thi nhé4t P1 va mot phf?m cla tit ca phén tr dng ten co6 su phan
cuc thir hai P2 véi céng tht nhét, A, va phén con lai cia tit ca phén tr dng ten co su
phan cuc thi nhit P1 va phan con lai clia tit ca phan tir dng ten c6 sw phan cuc thit hai
P2 v6i cong thi hai, B.

Theo mét phuong 4n, trong ché do tht hai, cdc phan tir dng ten cia gian ang ten
10 dwoc sip xép vé mit chirc nang thanh gian Ang ten thir nhat va th hai 10a, 10b va
trong d6 moi gian trong sd gian dng ten thir nhat 10a va gian ang ten thtr hai 10b duoc
sap xép doc theo chiéu ma chiim s& dugc mé rong theo do.

Theo mot phuong an, phuong phap 30 bao gdm bude chuyén mach sang ché do
th nhat khi viéc truyén yéu cau chim hep.

Theo mét phuong an, phwong phéap 30 bao gébm budc chuyén mach sang ché do
thi hai khi viéc truyén yéu cdu chim rong.

Theo céc phuong 4n khac nhau, trong ché d6 thir hai, mot phan ciia tat ca phan tir
ang ten ¢6 su phan cuc thir nhat P1 bao gdm mot nira ciia tit ca cac phan tir dng ten nay,
va mot phan cta tit ca phin tir ang ten c6 sy phan cuc thit hai P2 bao gdm mat nira cia
tat ca cac phan tir dng ten nay.

Theo cac phuong 4n khac nhau, phwong phap 30 dugce trién khai trong thiét bi 50
1a thiét bi truyén thong danh cho viée truyén théng khong day.

Theo cac phuong 4n khac nhau, phwong phap 30 dugc trién khai trong thiét bi 50
1a diém truy nhap cung cip viéc truyén thong khong day t6i cac thiét bi truyén thong.
Trong céc trudng hop nay, t6 hop ang ten 1 ¢6 thé duoc két nbi véi diém truy nhap va
c6 thé diéu khién duoc béi diém truy nhap, vi du béi thiét bi diéu khién, vi du 1a hé mach
xtt 1y, ctia diém truy nhép.

Fig.10 minh hoa dudi dang gian do thiét bi va cac phwong tién dé trién khai cac
phuong 4n ctia phuong phép theo sang ché. Nhu dugc luu y & trén, phuong phap 30 ¢6
thé duoc trién khai trong thiét bi truyén théng va/hodc trong diém truy nhap (vi du 1a
tram co s&, eNB, gNB v.v.).

Thiét bi 50 bao gdm hoic duoc két ndi véi to hop ang ten 1 nhu duge mo ta & trén
trong cac phuong an khac nhau. T6 hop ang ten 1 ¢6 thé, vi du, duoc 1am thich tng cho

viéc truyén va viéc thu sy bdo hi¢u tan so vo tuyén.
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Thiét bi 50 bao gdm hé mach xi Iy 40, ma c6 thé 1a sy két hop bat ky cia mot hodc
nhidu don vi xi Iy trung tAm (Central processing unit - CPU) thich hop, bo da xtr 1y, vi
didu khién, bo xr Iy tin higu k§ thuét s6 (Digital signal processor - DSP), v.v., ¢6 kha
nang thyc thi cac 1énh phan mém duoc luu trit trong san pham chuong trinh méy tinh
41, vi du trong dang phuong tién luu trir 41. Hé mach xur ly 40 c6 thé con dugc cung
cAp nhu it nhét mot mach tich hop chuyén dung (Application specific integrated circuit
- ASIC), hodc gian cong 1ap trinh dugc bang trudong (Field programmable gate array -
FPGA).

Hé mach xtt 1y 40 duoc tao cAu hinh dé& 1am cho thiét bi 50 thyc hién tip hop clia
cac thao tac, hodc bude, vi du nhu duge mo ta lién quan dén Fig.9. Vi du, phuong tién
luu trit 41 ¢6 thé luu trix tap hop cla céc thao tac, va hé mach xir ly 40 c6 thé duoc tao
c4u hinh dé truy tim tap hop cta cac thao tac tir phuong tién luu trit 41 dé 1am cho thiét
bi 50 thuc hién tap hop cta cac thao tac. Tap hop cia cac thao tac co thé dwoc cung cép
nhu tip hop cta céc 1énh thyuc thi dugc. Hé mach xtr Iy 40 nho do duoc sép Xép dé thuc
thi phuong phap nhu dugce boc 10 ¢ day.

Thiét bi 50 ciing bao gdm céc phuong tién nhap/xuit 43 (dwoc ky hiéu la J/O) dé
truyén thong khong day va/hodc theo cach co day véi cac thyuc thé va thiét bi khac. Céc
phuong tién nhap/xuit 43 ¢6 thé, vi du, bao gdbm ngan xép giao thirc, dé truyén thong
v§i cdc nat mang theo cach cé day va/hodc véi cac thiét bi truyén thong theo cach khong
day. Cac phuong tién nhap/xuat 43 ¢ thé dugc st dung dé thu dit liéu nhap vao va xuét
dir liéu ra, vi du, chuyén cac goi tin IP. Thiét bi 1, 2 ¢6 thé bao gém hé mach thu va hé
mach truyén. Thiét bi 1, 2 cling co thé bao g@)m hodc duogc két ndi véi mot hodc nhiéu
td hop ang ten twong ty 1 nhu duge mo ta, dé truyén thong trén két nbi khong day.

Fig.11 minh hoa thiét bi bao gdbm cac modun chirc ndng/cac modun phin mém dé
thuc hién cac phuong an cua sang ché. Mbdun chitrc ning c6 thé dugc trién khai sir dung
c4c 1énh phan mém nhu chwong trinh may tinh thuc thi trong b6 xir Iy va/hodc st dung
phan mém, nhu cac mach tich hp chuyén dung (ASIC), cac gian cdng lap trinh dugc
bﬁng truong, cac thanh phﬁn logic roi rac v.v, va su két hop bét ky cua chung. Hé mach
xu ly co thé duoc cung cép, ma c6 thé thich tmg duoc va cu thé duoc lam tng dé thuc
hién budc bat k¥ trong s6 cac budc cuia phuong phap 30 ma dugce mo ta trong cac phwong

an khac nhau.
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Thiét bi 50 duge cung cép cho viéc tao chum. Thiét bi nay bao gém modun thir
nhit 61 d chuyén mach mang cp sang ché o tht nhat cung cdp viéc tao chum phéan
cuc don, trong ché do thir nhit d6, mang cép dugc sip xép dé két ndi tit ca phén tir Ang
ten ¢O su phan cuc thu nhit P1 v6i cong thir nhit, A, va tit ca phan tir dng ten c6 su
phan cuc thir hai P2 v6i cong thir hai, B. Mddun thtr nhat 61 c6 thé, vi du, bao gom
mang chuyén mach dé chuyén mach mang chp sang ché d6 thir nhat.

Thiét bi bao gdm modun thir hai 62 dé chuyén mach mang cép sang ché do thir hai
cung cép viéc tao chum phéan cuc kép, trong ché d6 thor hai d6, mang cép két ndi mot
phan cia tat ca phan tir Ang ten c6 sy phén cuc thir nhat P1 va mét phan cta tat ca phan
tlr Ang ten cO sy phan cuc thir hai P2 véi céng tht nhét, A, va phén con lai cua tat ca
phén tir Ang ten c6 su phan cyc thir nhét P1 va phan con lai cia tAt ca phan tir ing ten c6
su phan cuc thir hai P2 voi céng th(t hai, B. Mddun thir hai 62 ¢6 thé, vi du, bao gém
mang chuyén mach dé chuyén mach mang chp sang ché a6 thir hai.

Luu ¥ rang mddun thir nhét va thir hai 61, 62 ¢6 thé dugc trién khai bang mang
chuyén mach don dugc sip xép dé chuyén mach mang cap sang cac ché do khac nhau.
Luu y nita 1a cac modun thir nhét va thir hai 61, 62 c6 thé dugc thay thé bang cac don
Vi.

Sang ché da dugec mo ta chu yéu & day v6i su tham chiéu dén mét vai phuong én
thue hién. Tuy nhién, nhu s& dugc hiéu r& boi ngudi c6 hiéu biét trung binh trong linh
vuc nay, co thé c6 céac phuong an thyc hién khac véi cac phuong an thuc hién cu thé da
duogc bdc 10 & day ¢ trong pham vi cia sang ché, nhu dugc xac dinh bai cac diém yéu

cau bao hd kém theo.
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YEU CAU BAO HOQ

1. Thiét bi ngudi dung (User equipment - UE), UE nay bao gom:

td hop ang ten bao gbm:

gian ang ten bao gbm: tap hop thir nhAt cta it nhit hai phan tir ang ten va tip hop
thir hai cua it nhét hai phan tir ang ten, trong d6 i) mdi phan tir ang ten dugc bao gém
trong tap hop thu nhét cia cdc phan tir dng ten c6 su phan cyc thir nhét (P1) va ii) mdi
phéan tir dng ten dugc bao gbm trong tap hop thit hai cua cac phan tir ing ten c6 sy phan
cuc thur hai (P2) ma khac véi sy phan cuc thir nhét (P1); va

mang cAp cau hinh lai duge duge két ndi v6i gian ang ten, trong do

mang cAp cu hinh lai dugc bao gbdm mang chuyén mach bao gébm mot hodc nhiéu
b6 chuyén mach vt ly dé chuyén mach mang cAp céu hinh lai duoc gitta:

A) ché do thir nhit cung cdp viéc tao chum phan cuc don (SPBF - Single
polarization beamforming), trong ché @5 thtr nhat do, cac bd chuyén mach vat 1y cia
mang cap ciu hinh lai dugc: 1) két n6i mdi phan tir ang ten dugc bao gbm trong tap hop
thir nhét clia cac phan tit ang ten v6i cdng thir nhét (Céng-A) va ii) két ni mi phan tir
ang ten dugc bao gbm trong tip hop thtt hai cta cac phan tir dng ten véi cong thr hai
(Céng-B), von la riéng biét v6i cbng thir nhat (Céng-A), trong d6, trong ché @6 thir nhét,
khong phén tir ang ten ndo c6 sy phan cuc thir hai duoc két nbi voi Cong-A va khong
phan tir dng ten nao c6 sy phén cuc thi nhit dugc két ndi véi Cong-B, va

B) ché d6 thtr hai cung cap viéc tao chim phéan cuc kép (DPBF - Dual-polarization
beamforming), trong ché d6 th hai do, cac bd chuyén mach véat ly cua mang cép cAu
hinh lai dugc: i) két ndi ca: 1) tap hop con thte nhét cia tp hop thir nhit ctia cac phan
tir ang ten va 2) tap hop con thir nhét cua tap hop thi hai cua cac phan tt ang ten véi
cbng thir nhat (Cdng-A) sao cho it nhat mot phan tir dng ten c6 sy phan cuc thu nhét
(P1) dugc két ndi voi Cbng-A va it nhat mot phéan tir Ang ten c6 sy phén cyc thir hai (P2)
ciing dwoc két nbi voi Cong-A va ii) két ndi ca: 1) tp hop con thit hai cia tip hop thir
nhét ctia cac phin tir ang ten va 2) tip hop con thir hai ctia tp hop thi hai cua cac phan
tir dng ten v6i cong thir hai (Cbng-B) sao cho it nhat mot phan tir ang ten ¢ sy phan cyc
thtr nhat (P1) duoc két nbi véi Cong-B va it nhit mot phan tir dng ten c¢6 sy phan cyuc

thi hai (P2) cling dugc két nbi véi Cong-B, va
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mdi tAp hgp con di néu cua cac phan tir ing ten bao gbm it nhat mot phan tir dng
ten, va thém nita trong do

UE khong phai 1a tram co s& hodc b phan cua tram co s&.
2. UE theo diém 1, trong do, trong ché d6 tht hai, cac phén tir 4ng ten cla gian ang ten
duoc sip xép vé mat chitc nang thanh gian ang ten tha nhat va thi hai va trong d6 mdi
gian trong s6 gian Ang ten thit nhét va gian ang ten tht hai dugc sip xép doc theo chiéu
ma chum s& dugc mé rong theo do.
3. UE theo diém 1, dugc sap xép dé dugc chuyén mach sang ché do thi nhat khi viéc
truyén yéu cu chum hep.
4. UE theo diém 1, dugc sip xép dé dugc chuyén mach sang ché do tha hai khi viéc
truyén yéu cAu chim rong.
5. UE theo diém 1, trong d6

mot nira cua cac phan tr ang ten tir tip hop thir nhét ctia cac phan tir ang ten dugc
bao gdm trong tap hop con thir nhét cia tap hop tht nhat cta cac phan tir ang ten, va

mot ntta cla cac phan tir dng ten tir tap hop thir hai cua cac phan tir dng ten dugc
bao gom trong tap hop con thir nhét cua tap hop thir hai cua cac phén tir dng ten.
6. UE theo diém 1, trong d6 mot hodc nhiéu bo chuyén mach vat ly bao gém mot hoac
nhidu bo chuyén mach dién t.
7. UE theo diém 1, trong d6 mot hodc nhiéu bd chuyén mach vat 1y bao gém mot hodc
nhiéu bd chuyén mach co hoc.
8. Phuong phép dé tao chum duoc thuc hién boi thiét bi nguoi dung (UE) st dung td
hop dng ten bao gbm gian Ang ten phan cuc kép va mang cAp c4u hinh lai dugc dugc két
ndi vao dé, gian dng ten phan cuc kép bao gbom mot s6 phan tir ang ten burc xa, phuong
phép nay bao gdm cac budc:

chuyén mach mang cép sang ché d¢ thtr nhit cung cép viéc tao chum phan cuc don
(SPBF), trong ché do thir nhét d6, mang cép duoc sép xép dé két ndi tit ca cac phﬁn tr
dng ten c6 su phan cuc thir nhit P1 v6i cbng thir nhét, A, va tAt ca cac phan tir ang ten
¢6 su phan cuc thir hai P2 v6i cong thit hai, B; va

chuyén mach mang cAp sang ché do thir hai cung cép viéc tao chum phan cuc kép
(DPBF), trong ché d6 thir hai d6, mang cép két ndi mot phén cla tit ca cac phﬁn tir dng

ten c6 su phan cuc thir nhit P1 va mot phan cua tAt ca cac phan tir dng ten c6 sy phén
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cuc thir hai P2 véi céng thir nhét, A, va ph?m con lai cia tAt ca cac phén tlr dng ten cO su
phéan cuc thir nhét P1 va phan con lai cia tAt ca cac phan tir ang ten c6 su phan cuc thir
hai P2 v6i cong thit hai, B, trong d6

UE khong phai 1a tram co s¢ hodc bd phén ctia tram co s0.
9. Phuong phép theo diém 8, trong d6, trong ché do thir hai, cac phan tir dng ten clia gian
ang ten dugc sp xép vé mit chirc nang thanh gian ang ten thu nhét va thir hai va trong
d6 mdi gian trong s6 gian ng ten thir nhét va gian ang ten tha hai dugc sap xép doc theo
chiéu ma chum s& dugc mé rong theo do.
10. Phuong phap theo diém 8, con bao gdm budc chuyén mach sang ché d6 thir nhét khi
viéc truyén yéu cau chim hep.
11. Phuong phép theo diém 8, con bao gdm buéde chuyén mach sang ché @0 tht hai khi
viéc truyén yéu cau chum rdng.
12. Phuong phép theo diém 8, trong do

mot nira cua tAt ca cac ph?m tir ang ten c6 su phan cyc thir nhét P1 duoc két ndi vai
cbng thir nhét; va

mot nira cia tAt ca cac phﬁn tr Ang ten c6 sy phan cyc thir hai P2 dugc két ndi voi
cdng thir nhét.
13. Phuong phép theo diém 8, trong d6 UE la dién thoai di dong.
14. Phuong tién may tinh doc dugc khong chuyén tiép luu trit san pham chwong trinh
may tinh, trong d6 san phim chuong trinh méy tinh nay bao gdm chuong trinh may tinh
cho thiét bi ngudi ding (UE), chuong trinh mdy tinh nay bao gdbm ma chuong trinh may
tinh, ma, khi chay trén hé mach xtt Iy ctia UE lam cho UE thuc hién phuong phap theo

diém 8.

16
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Chuyen mach mang cap sang che do thu nhat cung cap SPBF,

trong ché d6 d6, mang cap dugce sap xep dé két ndi tat ca phan tr

ang ten c6 su phan cuc thir nhat véi cong thit nhat va tht ca phan
tr ang ten c6 sy phan cuc thi hai voi cong thir hai

A
Chuyen mach mang cp  sang che do thir hai cung cap DPBF,
trong ché d6 d6, mang cap ket nbi mot phan cua tat ca phan tur

ang ten c6 su phén cuc tha nhit va mot phan ctia tat ca phan tur

ang ten co su phan cuc thir hai v6i cong thi nhét, va phan conlail 3

clia tat ca phan tir dng ten c6 su phan cyc thir nhét va phan con
lai ctia tAt ca phan tir dng ten c¢6 sy phén cyuc thir hai v6i cong thu

hai
Fig. 9
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Mobdun dé chuyen mach mang cap sang che do thu nhét cung cap
SPBF, trong ché d6 d6, mang cap duoc sap xep dé két noi tat ca

phan tir dng ten co sy phan cuc thir nhét véi cong th nhét, va tat ca

phan tir Ang ten c6 sy phan cyc thi hai véi cong thir hai

Moédun dé chuyen mach mang cap sang ché d6 th hai cung cap

DPBF, trong ché d6 d6, mang cap ket noi mot phan cua tat ca phan

tir Ang ten c6 su phan cyc thir nhét va mot phan clia tAt ca phén tir
ang ten c6 sy phén cuc th hai voi cong thir nhat va phan con lai
cua tat ca phan tir dng ten c6 sy phan cuc thir nhét va phan con lai
clia tAt ca phan tir dng ten c6 sy phéan cuc thir hai véi cong thir hai

Fig. 11



