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(54) PHUONG PHAP GAN SO LUGNG UNG VIEN KENH DPIEU KHIEN VA TRAM
CO SO

(57) S4ng ché& dé cap dén phuong phip gin s6 tng vién kénh diéu khién va so lan
do md mam, tram co s&, va thiét bi nguodi dung. Phuong phap gdm cac budc: xéac
dinh tap mic do gop thi nhat {L}, va xdc dinh s6 luong tng vien EPDCCH
(Enhanced Physical Downlink Control Channel - kénh diéu khién vat Iy duong
lién két xudng ting cudng) tuong tng v6i moéi mot muic dd gop & mic do gop
(L), 6 d6 {L;} duoc tao bdi N mic do gop duoc hd trg bdi EPDCCH, i 1a s6
nguyén duong, va gia tri cia i nam trong khoang tir 1 dén N; va xac dinh tap mic
do gop thit hai {L,;}, va xac dinh s6 luong tng viéen EPDCCH tuong ting v6i moi
mot mic do gop ¢ miic do gop {L,}, & d6 {L,;} dugc tao boi M miic do gop
duoc hd tro bdi EPDCCH sé duge do thdy, j 1a s6 nguyén duong, gid tri cua j
nam trong khoang tir 1 dén M, {L2 } 1a tap con cta {L;}, M<N, va s6 lugng ting
viéen EPDCCH tuong tng v6i L, 6 {L,;} 16n hon hodc bang s6 lugng ting vién
EPDCCH tuong ting v6i L,; & {Lh} Theo céc phuong 4n thuc hién sdng ché, tram
co s& gan lai s6 luong ting vién EPDCCH tuong tng v6i muc do gop khong dugc
h6 tro bdi EPDCCH sé dugc do thay, nho d6 cai thién viéc su dung céc tng vién
EPDCCH.
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Xac dinh tap mirc dg gbp thir nhat {Lli} vaxac dinh so lm;rng
ung vién EPDCCH tuong ung véi moi mét mc 49 gép 8 mikc 4
gop {L1i}, 6 do {Lli} dwgc tao béi N rake dd gqp duge b tr [+
Lo EPDCCI-L i 1a so nguyén duwrong, va gia tri cia i nim tr ong
khodng tir 1 dén N

) b 102
xdc dinh t§p ravtc 4§ gdp thit hai {123}, vi xdc dinh sb Iwong ting L/
vién EPDCCH tuong img voi mdi mat mic a6 gop 6 & nre 40 gop
{L2j}, & @6 {L2j} duge tao bai Mmuc dd gop duge 16 tro bi

EPDCCH sé dwgce dd th‘iy,] 1a 56 nguyén clucmg, giatri ciaj nam
trong khoang tir 1 dén M, {L.2 2j} 14 tép con cia {L1i}, M<N, va sb
lugng ung vién EPDCCH twong tmg vdi L2j & {L.2j} 16n hon hojc
bing s& lugng ing vién EPDCCH twong ving véi L2j 8 {L1i}
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Linh vye k§ thuét dwoc dé cip
Céc phuong 4n thuc hién sang ché dé cap dén linh vuc truyén thong
khong day, va cu thé 13, dén phuong phip gan sb tng vién kénh didu

khién va so lan do mo mam, tram co s&, va thi€t bi nguoi dung.

Tinh trang k¥ thuit ciia sang ché

Hé théng truyén thong Rel-8/9/10 LTE (Long Term Evolution - tién
héa dai han) st dung cdng nghé 1ap lich dong dé cai thién hiéu nang hé
théng, tire 13, nat B tién héa (evolved NodeB - eNB) 1ap lich va phan phéi
tai nguyén theo trang thai kénh ctia moi mot thiét bi nguoi dung (user
equipment - UE), sao cho mdi mot ngudi dung duoc lap lich thuc hién
truyén thong trén kénh téi wu cta ngudi ding. Khi truyén lién két xudng,
eNB gui kénh chia sé vat 1y lién két xudng (Physical Downlink Shared
Channel - PDSCH) va lénh diéu khién lién két xudng vat ly (Physical
Downlink Control Channel - PDCCH) twong tng v6i PDSCH cho mdi
mdt UE duogc 18p lich theo két qua 18p lich dong, & d6 PDSCH mang dit
litu ma eNB gui dén UE, va twong ing, PDCCH chii yéu dugc sir dung
dé biéu thi dinh dang truyén hodc thong tin 18p lich cia PDSCH, chéng
han, phan phdi tai nguyén, kich thudc khéi van chuyén, mé hinh ma héa
va diéu bién, xép hang truyén, thong tin ma trén tién ma hoa, v.v..

O mot khung con, tht ca PDCCH duoc st dung dé 1ap lich lién két 1én
va lién két xubng dugc ghép kénh trén N chi tiét kénh diéu khién (Control
Channel Element - CCE) ¢ vung PDCCH, & d6 N 16n hon 1, va céc chi
tiét kénh diéu khién dugc danh sé tir 0. M&i PDCCH la phép gop cia L
CCE lién tiép, trong d6 L 1a mot trong céc gia tri 1, 2, 4, hoac 8§, tic Ia,
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PDCCH c6 tong cong bdén mirc d6 gop. Sb luong CCE duogc gop trong
mdi PDCCH dugc xac dinh béi kich thudc cia kich thude khdi thong tin
trong PDCCH va trang thai kénh cia UE tuong g véi PDCCH. Trudc
khi PDCCH dugc gti di, N CCE dugc ghép kénh trong ving PDCCH
dugc xen k&, va sau d6 cac CCE xen k& duoc anh xa 1an lugt dén RE
danh riéng trong vung PDCCH va duogc giri dl

O dau tiép nhan, UE can thuc hién do md mim trén N CCE dé thu
dugc PDCCH tuong tmg véi UE. G mbi mét mirc d6 gop CCE, céc tmg
vién PDCCH bi giéi han. Ung vién PDCCH cang it, s6 14n do md mim
UE cang it. Ching han, theo giai phap k¥ thuat d biét, khi mirc do gop
CCE L bang 8, sb lugng tmg vién PDCCH béng 2, tirc 13, chi tir CCE 0
dén CCE 7 va tir CCE 8 dn CCE 15 cin dugc do thdy. Mic di nguyén
tac gan CCE nay c6 thé giam s6 14n do mod mAm, song sb 13n do md mim
tuong (mg véi mbi mot mirc d6 gdp van 1a tuong quan duong véi sé N
CCE trong viing PDCCH, tirc 13, s6 14n do mo mam ting khi N ting. Dé
giam thém d6 phirc tap ciia viéc do md mim, & mbi mot mirc do gop CCE,
s 1an dd md mAm t8i da ma UE cén thyuc hién duoc xé4c dinh, dugc goi la
khong gian tim kiém. Cic khéng gian tim kiém duoc phén loai thanh
khéng gian tim kiém chung va khong gian tim kiém danh riéng UE, va
khac biét gifra hai khong gian nay chinh 1a vi tri cia CCE khoi dong & |
khong gian tim kiém théng thuong dwoc c¢b dinh trong khi CCE khéi
dong & khong gian tim kiém danh riéng UE dugc xé4c dinh béi dinh danh
ctia UE va s6 khung con cta khung con & d6 dit PDCCH. Khoéng gian
tim kiém thong thuong va khong gian tim kiém danh riéng UE c6 thé
chdng 1én nhau.

PDCCH hién tai dugc ting cudng & LTE Rel-11, tic 13, mdt phén tai
nguyén trong ving PDSCH dugc phén chia dé truyén kénh diéu khién vat
1y lién két xubng ting cudng (Enhanced Physical Downlink Control
Channel - EPDCCH), sao cho cé4c tai nguyén dugc gan cho kénh diéu
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khién linh hoat hon, va khong con bi gi6i han bai ba ky hi¢u ghép kénh
phan chia thdi gian tryc giao (Orthogonal Frequency Division
Multiplexing - OFDM). EPDCCH c6 thé sir dung cach thic truyen dya
trén tin hiéu tham khao hoan diéu (Demodulation Reference Signal -
DMRS) d& thyc hién tai sir dung khong gian, d& cai thién hiéu suét truyén
ciia kénh didu khién. Chéng han, c4c kénh diéu khién ctia UE phuc vu céc
khéi vb tuyén tir xa khéc nhau (Radio Remote Unit - RRU) c6 thé chiém
dung tai nguyén tin sb thoi gian giéng nhau mién 12 mong mudn dugc cd
lap v& khong gian, va theo cach ndy, dung lugng ciia PDCCH hogc sd
lugng UE dugce 14p lich cung lac duoc cai thién.

Nhidu k&t luan rat ra trong hdi thao chudn 1 70bis thi 3 (the 3™
generation partnership) mang truy nhap v6 tuyén (Radio Access Network
- RAN) nhu sau: UE thyc hién do md mim trong K tép EPDCCH, mdi
mot tip EPDCCH trong K tdp EPDCCH dugc tao bdéi M cap khéi tai
nguyén vét 1y, va gia tri cia M 1a 2, 4, hodc 8. Trong truong hop cua ty sd
khung con thuong (tién t5 tudn hoan thong thudng) hoic khung con ddc
biét (tidn t6 tudn hoan thdng thudng) 3, 4, hogc 8, khi s6 lugng khéi tai
nguyén hop 1& dugc bao gdm trong mdi mot cdp khéi tai nguyén vt 1y
nh6 hon ngudng dinh trudc, cac mic do gop co thé dugc hd tro boi
EPDCCH 1 2, 4, 8 hoic 16; va trong cac truong hop khéc, cac mirc do
gop ¢ thé duge hd tro béi EPDCCH 14 1, 2, 4, 8, hodc 16.

Téng s6 13n do md mim ciia UE 1a 32 (trong trudng hop dic biét nhu
nhidu déu‘ vao nhiéu dau ra (Multiple-Input Multiple-Output - MIMO),
tdng s6 13n do mod mim cia UE 12 48). Trudc hét, s6 1an do mo mam
dugc gan cho cac muc do gop co thé duoc hd tro bdi EPDCCH, va sau d6
dugc gan trong s6 cac tap EPDCCH tuong tng véi mbi mot mirc d6 godp.

Céc dinh dang truyén ma c6 thé dugc hé trg bdi EPDCCH chi yéu
gdm chudi dinh dang théng tin diéu khién lién két xubng (Downlink
Control Information - DCI) 1X, gém 1, 1A, 1B, 1C, va tuong tu; chubi
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dinh dang DCI 2X, gdm 2, 2A, 2B, 2C, va tuong tu; va cc dinh dang
DCI 0, 4, va tuong tu dugc st dung dé biu thi dinh dang truyén dit liéu
ctia kénh luu lugng lién két 1én. Tai hitu ich cua chubi dinh dang DCI 2X
thuong 16n hon nhidu tai hiru ich cia chudi dinh dang DCI 1X.

O chuin hién tai, cac mitc d6 gdp co thé dugc hd tro boéi EPDCCH
dﬁqc x4c dinh boi phép so sanh giita sé lugng khdi tai nguyén hop 1€
dugc bao gdm trong mdi mot cip khéi tai nguyén vat 1y trong khong gian
tim kiém noi dit EPDCCH va ngudng dinh truée. Khi s6 lugng khéi tai
nguyén hop 1€ dugc bao gdm trong mdi mot cip khéi tai nguyén vat 1y
16n hon ngudng dinh trudc, tdc dd m3 truyén cia EPDCCH duge truyén
trong dinh dang DCI 1A khéng 16n hon 0,8, nhung két luan nay khong
thé 4p dung cho EPDCCH duogc truyén trong chudi dinh dang DCI 2X.
Chéng han, néu né dugc xac dinh theo ngudng dinh trudc cac mirc do
gop c6 thé duge hd tro béi EPDCCH 12 1, 2, 4, 8, va 16, khi EPDCCH
dugc truyén trong dinh dang DCI 1A va & muc do gop thip nhét 1, tdc do
m3 truyén ctia EPDCCH khéng 16n hon 0,8. Tuy nhién, khi EPDCCH
dugc truyén trong chudi dinh dang DCI 2X va & muc d6 gop thp nhét 1,
khong thé dam bao dugc rang toc d6 ma truyén ciia né trong ngudng cu
thé, va tbc d6 ma truyén ciia nd tham chi co thé 16n hon 1.

Trong mdt khung con, khi cac mirc d§ gdp co thé dugc hd trg béi
EPDCCH dugc xac dinh theo ngudng dinh trudc néu trén, mirc do gop
thip nhét dugc xdc dinh c6 thé khong hd tro truyén dit liéu & chudi dinh
dang DCI 2X. Trong trudng hop nay, UE bé qua viéc dd md mam chubi
dinh dang DCI 2X & mirc d6 gdp thdp nhat, va chi do céc tmg vién
EPDCCH dugc truyén trong chudi dinh dang DCI 2X & cac muc d6 gop
khéc. Khi xem xét thém, & mot sb cach két hop bd sung, céc kich thuéc
clia cac chi tiét kénh didu khién khong dugc can bing, va cac kich thudc
cia cac ing vién EPDCCH tuong tmg véi mire do gop cu thé cling khong

dugc can bang, cé thé dan dén hién tugng & cung muc dd gdp, mot sb
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tmg vién EPDCCH hd trg truyén trong chudi dinh dang DCI 2X, trong
khi mdt s6 tmg vién EPDCCH khong h3 trg truyén trong chudi dinh dang
DCI 2X. Trong truong hop nay, theo giai phép k¥ thuat da biét, UE ciing
bo qua cac ing vién EPDCCH khong hd trg truyén trong chudi dinh dang
DCI 2X, giam viéc tan dung sb lugng tmg vién EPDCCH va s6 1an do mo

mam.

Ban chét ky thuit ciia sang ché

Cac phuong an thuc hién sang ché d& xuit phuong phap gan sb tmg
vién kénh didu khién va s6 1an dd mo mam, tram co s&, va thiét bi ngudi
ding, cai thién viéc tan dung c4c tmg vién EPDCCH va sb 1an do mod
mam.

Theo khia canh tht nht, phuong phap gn sb Umg vién kénh diéu
khidn dugc d& xuét, gdm: x4c dinh tip mirc d6 gop thi nhat {L,;}, va x4c
dinh sb lugng tmg vién EPDCCH tuong tmg véi mdi mot mirc do gop &
mue dd gop {Li}, & d6 {Ly;} duoc tao bsi N mitc d6 gdp dugc hd tro béi
EPDCCH, i 1 s6 nguyén duong, va gia tri cua i nim trong khoang tir 1
dén N; va x4c dinh tap muc dd gdp the hai {L,}, va xac dinh s6 lugng
tng vién EPDCCH tuong {mg véi mdi mot mirc d§ gop & mirc d6 gop
{Ly}, & @6 {L,;} duoc tao béi M muc d6 gdp dugc hd trg bsi EPDCCH
s& duoc do thiy, j 13 s6 nguyén duong, gié tri clia j nim trong khoang tir 1
dén M, {L,;} 1a tap con cia {L;;}, M<N, va s6 luong tmg vién EPDCCH
tuong ung voi Ly; & {Ly;} 16n hon hodc bz‘?mg.sé lugng tmg vién EPDCCH
tuong Gng véi Ly; & {Li;}.

Theo khia canh thir nhét, & cach trién khai kha thi thir nhét, x4c dinh
s6 luong tmg vién EPDCCH tuong ng v6i mdi mdt mirc do gdp & mirc
d6 gop {Ly} gbém: xac dinh (N-M) mirc d§ gdp con lai sau khi cac mirc
d0 gop & {Ly} dugc loai bd khoi {L;}; xéc dinh téng sd P umg vién
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EPDCCH tuong tmg véi (N-M) muc d6 gop ¢ {Li}; va gan P ung vién
EPDCCH vao cac mtc do gop & {Lo;}.

Theo céch trién khai kha thi thi nhit cla khia canh thir nhét, & cach
thirc trién khai kha thi thi hai, gan P tmg vién EPDCCH vao c4c mirc d§
gop & {Ly} gbm: gan P1 tmg vién EPDCCH vao cac mirc d6 gop & {Ly;}
trong thoi gian thir nhét; va gan P2 tmg vién EPDCCH vao cic mic d¢
g0p & {Ly;} trong thoi gian thir hai, & d6 P1+P2<P.

Theo cach thirc trién khai kha thi ther hai cia khia canh thir nhit, &
céch thtrc trién khai kha thi thir ba, gan P1 umg vién EPDCCH vao céc
muc do gdp ¢ {L,;} trong thoi gian tha nhit gdm: gén déu P1 tmg vién
EPDCCH vao cac mtc do gop & {Lo;}.

Theo céch thiic trién khai kha thi thir hai ciia khia canh thir nhat, &
cach thirc trién khai kha thi tht tu, géan P1 {mg vién EPDCCH vao céac
mitc d6 gop & {L,;} trong thoi gian thk nhit gdm: gan P1 {mg vién
EPDCCH theo ty 18 cia sb lugng tmg vién EPDCCH tuong tmg véi mdi
mét mérc d6 gop {Ly;} & {Li;} dén tong sb cac ung vién EPDCCH tuong
{mg véi tht ca mirc do gop {Ly} & {Lui}-

Theo cach thirc trién khai kha thi tha hai cta khia canh thir nhit, &
cach thirc trién khai kha thi thit nim, gan P1 Gng vién EPDCCH vao céc
mic 46 gép & {L,;} trong thoi gian thk nhit gdm: gin P1 Ung vién
EPDCCH vao cac mirc d6 gop & {L;} theo mdi quan hé ty 1é thuan gifta
NvaM. |

Theo cach thirc tridn khai kha thi ther hai coa khia canh thir nhét, &
cach thurc trién khai kha thi thir sau, gan P2 ung vién EPDCCH vio céc
muc do gdp & {L;} trong thoi gian thit hai gdm: tudn hoan gin mot tng
vién EPDCCH vao mdi mot mirc do gop & {Ly;} 14n lugt theo thit tyr ting
cua cac muc d6 gop; hodc tudn hoan gan mot tmg vién EPDCCH vao mbi
mot mire do gop & {Lo;} 14n lugt theo thir tu gidm ciia cic mirc dd gop.

Theo cach thirc tridn khai kha thi ther hai cua khia canh thir nhét, &

-7-
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cach thic trién khai kha thi thir bay, gin P1 tmng Vién EPDCCH vao cac
mic d6 gop & {Ly} trong thoi gian thk nhit gdm: gan P1 Umg vién
EPDCCH cho mot mirc d§ gop & {Lo;}-

Theo khia canh thir nhat va c4ch thic bét ky trong sb cac cach thirc
trién khai tir thir nhit dén thir bay cia khia canh thi nhat, & cach thirc
tridn khai kha thi thir tim, xac dinh tap muc do gop thir hai {L,} gom:
xé4c dinh {L;} theo dinh dang DCI ctia EPDCCH s& dugc do thiy va/hoic
s6 lugng khéi tai nguyén kha dung ctia mdi mot cip khéi tai nguyén vat
1y twong ung véi EPDCCH s& dugc do thiy.

Theo cAch thirc trién khai kha thi thir t4m ciia khia canh thir nhat, &
cach thic trién khai kha thi thit chin, x4c dinh {L} theo dinh dang DCI
cia EPDCCH s& dugc do thiy gom: x4c dinh it nhit mét ngudng theo
dinh dang DCI ctia EPDCCH; va xac dinh {L,;} theo it nhét mot ngudng.

Theo khia canh thi hai, phuong phép gén s6 13n dd mo mm duge dé
xuét, gdm: xéc dinh tap mitc d6 gop thir nhét {L;;}, va xéc dinh s6 1an do
md mim tuong tng véi mdi mot mirc do gdp & mirc do gop {Lii}, ¢ do
{Ly;} dugc tao béi N mirc do gop dugc hd tro béi EPDCCH, i 1a sb
nguyén duong, va gia tri cia i nam trong khoang tir 1 dén N; xé4c dinh tap
murc do gop thir hai {L,;}, va xéac dinh $6 1an do mo mim tuong umg véi
mdi mot mirc d6 gbp & mirc 49 gop {Ly}, & d6 {Ly} dugc tao béi M mirc
d6 gop duoc h3 trg béi EPDCCH s€ duogc do thiy, j 12 s6 nguyén duong,
gia tri cua j ndm trong khoang tir 1 dén M, {L,} 1a tap con cia {Ly},
M<N, va sb 1in do mod mim twong tmg v6i Ly & {Ly;} 16n hon hodc bing
s6 14n dd md mAm tuong g véi Ly; & {Lyi}.

Theo khia canh thir hai, & cach trién khai kha thi thir nhét, x4c dinh sb
13n dd md mim twong tmg véi mdi mot muc dd gdp trong mirc 46 gop
{Lo} gdm: xac dinh (N-M) mirc 49 gdp con lai sau khi cac mire 4o gop &
{Ly;} duoc loai bo khoi {Ly;}; xac dinh s6 P 1an do mo mim tuong Umg

v6i (N-M) murc d6 gop & {Ly;}; va gan P 1an do mo mam cho cac mirc do
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gop & {Lx}.

Theo céch trién khai kha thi thi nhat ciia khia canh thir hai, & cach
thirc trién khai kha thi thtr hai, gén P 14n dd md mim cho cac mic do gop
& {Ly} gbm: gan P1 1an do mo mim cho cic mic d6 gdp & {L,;} trong
thoi gian tha nhAt; va gan P2 14n dd md mam cho céc mirc d6 gdp & {L}
trong thoi gian thit hai, & d6 P1+P2<P.

Theo céch thirc trién khai kha thi thir hai ctia khia canh thi hai, & cach
thirc trién khai kha thi thir ba, gan P1 14n dd md mam cho cic mirc d gop
& {Ly} trong thoi gian thtr nhit gbm: gan déu P1 lan do md mam cho céc
mirc 4 g6p & {Ly}.

Theo cach thirc trién khai kha thi thir hai cia khia canh thi hai, & cach
thirc trién khai kha thi tht tu, gan P1 14n dd md mam cho cac mic d6 gop
& {L,} trong thoi gian thir nh4t gdm: gin P1 14n do md mam theo ty 1&
ctia s 1an do mod mim tuong tng v&i mbi mot mire o gop {Ly} & {Lui}
vao téng sb 1an do mo mam tuong ung voi tht ca mic do gop {Ly} &
{Ly}-

Theo cach thirc trién khai kha thi thi hai cua khia canh thit hai, & cach
thirc trién khai kha thi thit ndm, gén P1 1dn dd md mim cho cic muc 4o
gop & {L,;} trong thoi gian thir nhét gdbm: gan P1 14n do mo mim cho cac
nﬁﬁc do gop ¢ {Ly} theo mbi quan hé ty 1é thudn giita N va M.

Theo cach thic trién khai kha thi thir hai cia khia canh thir hai, & cach
thirc trién khai kha thi tht sdu, gan P2 14n dd md mim cho céc mirc do
gop & {L,} trong thoi gian thir hai gbm: tudn hoan gin mot 14n do md
mim vio mdi mét muc dd gop & {L,;} 1an lugt theo thir ty ting cta cac
mirc d0 gop; hodc tudn hoan gan mot 13n dd moO mam vao mdi mot mirc
do gop & {Ly} 14n luot theo thir ty giam ctia cac mic do gop.

Theo cach thirc trién khai kha thi thi hai ctia khia canh thir hai, & cach
thirc trién khai kha thi thir bay, gan P1 1an do md mim cho cac mirc do

gop & {Ly;} trong thoi gian th nhit gdm: gén P1 14n do mo mim cho mot

-0-
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murc d6 gop & {Ly;}.

Theo khia canh thir hai va cach thirc bt ky trong sb cac cach thic
trién khai tir thtr nh4t dén thir bay cua khia canh thi hai, & cach thic trién
khai kha thi thir tdm, xéc dinh tdp muc do gop thir hai {L,;} gbm: x4c
dinh {L,;} theo dinh dang DCI cia EPDCCH sé& dugc do tha"ly va/hoic sb
luong khéi tai nguyén kha dung ciia mdi mét cap khdi tai nguyén vt 1y
tuong tng véi EPDCCH s& duoc do thiy.

Theo cach thitc trién khai kha thi th&r tdm cia khia canh th& hai, &
cach thirc trién khai kha thi thir chin, x4c dinh {L,} theo dinh dang DCI
cia EPDCCH sé dugc do théy gém: xac dinh it nhit mot ngudng theo
dinh dang DCI cia EPDCCH; va xéc dinh {L,;} theo it nhét mdt ngudng.

Theo khia canh thit ba, tram co s& dugc dé xuét, gém khdi x4c dinh
thir nhit, duoc ciu hinh dé x4c dinh tdp muc d6 gop thir nhat {L;;}, va
x4c dinh sb luong vmg vién EPDCCH tuong tng véi mdi mét mirc d6
gop & mirc dd gdp {Ly}, & d6 {L;} duoc tao béi N mirc d6 gop dugc hd
trg béi EPDCCH, i 1 's6 nguyén duong, va gi tri ctia i nim trong khoang
tir 1 dén N; va khéi xac dinh thir hai, dwoc cdu hinh dé xac dinh tip muc
do gop thar hai {L,;}, va xéc dinh s6 luong tmg vién EPDCCH tuong tmg
v6i mbi mot mirc 6 gop & mire do gop {Ly}, & d6 {Ly} duoc tao boi M
mic d6 gdp d&qc hd trg bdi EPDCCH s& dugc do thdy, j 13 s6 nguyén
duong, gid tri ciia j ndm trong khoang tir 1 dén M, {L,;} 1a tép con cua
{Ly;}, M<N, va s lugng tmg vién EPDCCH tuong tmg vé&i Ly & {Ly;}
16n hon hoic biang sé luong tng vién EPDCCH tuong tmg véi Ly ¢
{Lui}-

Theo khia canh thi ba, & céch trién khai kha thi thtt nhét, khdi x4c
dinh thir hai dwoc cAu hinh cu thé d& xac dinh (N-M) mirc d6 gbp con lai
sau khi cac muc 46 gdp & {L,;} duoc loai bo khdi {L;;}; xac dinh téng sb
P tmg vién EPDCCH tuong tng véi (N-M) mtrc d6 gop & {Ly;}; va gan P
ung vién EPDCCH vao cac mirc d§ g0p ¢ {L;}.
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Theo céch trién khai kha thi thir nhét ctia khia canh thir ba, & cach thic
trién khai kha thi thir hai, khéi xac dinh thir hai dugc cAu hinh cy thé d&
gan P1 umg vién EPDCCH vao cac muc dg gop ¢ {Ly} trong thoi gian
thir nhAt; va gan P2 tng vién EPDCCH vao cic murc dd gop O {Ly;} trong
thoi gian thi hai, & d6 P1+P2<P.

Theo cach thirc trién khai kha thi thir hai cta khia canh thi ba, & cach
thitc trién khai kha thi thir ba, khéi x4c dinh thir hai dugc cAu hinh cy thé
d& gan déu P1 tmg vién EPDCCH vao cic mirc d9 gop & {L2j}.

Theo cach thic trién khai kha thi thir hai cia khia canh thi ba, & cach
thitc tridn khai kha thi thir tu, khéi x4c dinh thir hai dugc céu hinh cy thé
d& gan P1 tmg vién EPDCCH theo ty 1¢ ciia s lugng tmg vién EPDCCH
trong (mg véi mdi mot mirc d6 gop {Lo} ¢ {Lu} vao téng sb tmg vién
EPDCCH tuong {mg véi tt ca mirc d6 gop {La} & {Lii}-

Theo cach thirc trién khai kha thi thir hai cta khia canh tht ba, & cach
thirc tridn khai kha thi thtr nam, khéi x4c dinh thtr hai dugc cAu hinh cu
thé dé gan P1 tmg vién EPDCCH vao cic mic 40 gdp & {Loj} theo moi
quan hé £ 16 thudn gitra N va M.

Theo cach thirc trién khai kha thi thir hai cta khia canh tht ba, & cach
thitc tridn khai kha thi thir séu, khéi xac dinh thir hai dugc cu hinh cy thé
& gén tun hoan mt img vién EPDCCH cho céc mirc dd g0p & {Lyj} lan
luot theo thir tur ting cta cac mic do gdp; hodc gan tudn hoan mdt Umg
vién EPDCCH cho céc mitc @ gdp & {Lo;} 1an luot theo thir ty gidm cla
cac muc do gop.

Theo cach thic tridn khai kha thi thir hai cta khia canh thir ba, & cach
thirc trién khai kha thi thir biy, khbi xéc dinh thr hai dugc ciu hinh cu the
& gan P1 (mg vién EPDCCH cho mét mirc d9 gdp & {La}.

Theo khia canh thit ba va céach thic bét ky trong s cac cach thirc trién
khai tir thir ba dén thir bay cua khia canh thtr nhét, & cach thirc trién khai
kha thi th tam, khéi x4c dinh thit hai dugc cu hinh cu thé dé xéc dinh

-11-



19586

{Ly} theo dinh dang DCI cua EPDCCH s& dugc do thdy vi/hoic sb
lugng khbi tai nguyén kha dung ctia m&i mot cip khoi tai nguyén vét 1y
tuong ung véi EPDCCH s€ dugc do thiy.

Theo céch thirc trién khai kha thi thir tdm cua khia canh th ba, & cach
thirc trién khai kha thi thir chin, khéi x4c dinh thr hai dugc ciu hinh cu
th dé xac dinh it nhit mot ngudng theo dinh dang DCI cuia EPDCCH; va
xac dinh {Ly;} theo it nhat mot ngudng.

Theo khia canh thir tu, thiét bi ngudi dung dugc @& xult, gdm: khéi
xéc dinh thir nhét, duge ciu hinh @& xac dinh tap mic do gdp thir nhét
{L1;}, va xéc dinh s 14n do md mim tuong img v6i mdi mdt mire 46 gop
& mitc d6 gop {Li}, & d6 {Ly;} dugc tao béi N mic d6 gdp dugc hd trg
boéi EPDCCH, i 13 s6 nguyén duong, va gié tri cta i nim trong khoang tir
1 dén N; va khéi x4c dinh thir hai, dugc cAu hinh & x4c dinh tap mic do
gOp thit hai {Ly;}, va xéc dinh sb 14n dd md mam tuong img v6i mbi mot
mitc d6 gop & muic do gdp {Ly}, & d6 {Ly} duogc tao béi M mirc 4o gop
duoc h trg béi EPDCCH s& dugc do thiy, j 12 s6 nguyén duong, gia tri
ctia j ndm trong khoang tir 1 dén M, {Ly} 12 tép con cta {Ly;}, M<N, va
s6 14n do md mAm twong Gng véi Ly; & {Ly;} 16n hon hodc bang s6 1an do
mo mim tuong tmg véi Ly & {Ly;}.

Theo khia canh thir tu, & cach trién khai kha thi tht nhat, khéi xéc
dinh thtt hai dugc ciu hinh cu thé dé x4c dinh (N-M) muc d6 gdp con lai
sau khi chc mirc do gop & {Ly;} duoc loai b6 khéi {Ly;}; xée dinh s6 P lan
do mod mim tuong tmg véi (N-M) murc dd gop & {Ly;}; va gan P 14n do
mod mim cho cac mirc do gdp & {Lo;}-

Theo céch trién khai kha thi thir nhat cta khia canh thir tu, & cach thic
trién khai kha thi thtr hai, khéi x4c dinh thir hai dugc céu hinh cu thé dé
gan P1 1an do mod mam cho cac mirc 40 gdp & {L,;} trong thoi gian tha
nhit; va gan P2 14n do md mim cho cac mic d6 gop & {Ly} trong thoi

gian thir hai, & d6 P1+P2<P.
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Theo céch thirc trién khai kha thi thir hai cua khia canh thir tu, & cach
thirc trién khai kha thi thét ba, khéi x4c dinh thit hai dugc cAu hinh cu thé
dé gan déu P1 14n do mod maim cho cic mirc do gop & {L,;}.

Theo cach thirc trién khai kha thi thir hai cta khia canh thir tu, & cach
thirc trién khai kha thi thi tu, khdi x4c dinh thit hai duge cau hinh cu thé
dé gan P1 1an dd mo mAm theo ty 18 ciia s 1in do md mim tuong tmg véi
mdi mdt mirc d6 gdp {Ly} & {L;;} vao téng s6 1an dd md mim tuong tmg
v6i tat ca mic do gop {Ly} & {Lii}.

Theo céch thirc trién khai kha thi thir hai cta khia canh thir tw, & cach
thirc trién khai kha thi thi nam, khdi x4c dinh thit hai duge cdu hinh cy
thé d& gan P1 14n do moé mim cho cic mirc d6 gop & {Ly} theo mébi quan
hé ty 1€ thuén gitra N va M.

Theo cach thic trién khai kha thi thir hai ctia khia canh thi tu, & cach
thirc trién khai kha thi thit sau, khéi x4c dinh thi hai duge cAu hinh cy thé
d8 gan tudn hoan mot 14n dd md mim cho cic mitc d6 gop & {L,;} 1an
luot theo thir tu ting ctia cac muc do gop; hoac gan tudn hoan mét 1an do -
mo mim cho cac muc dd gop & {Ly} 14n luot theo thir tuy giam cia cac
mitc 46 g6p. |

Theo cach thuc trién khai kha thi thr hai cua khia canh thir tu, & cach
thire trién khai kha thi tht bay, khéi xac dinh thi hai dugc cAu hinh cy thé
d& gan P1 1an do md mam cho mot mic d6 gop & {Ly}.

Theo khia canh thir tur va cich thirc bit ky trong s6 cac cach thirc trién
khai tir thir tu dén tha bay cuia khia canh th nhét, & cach thirc trién khai
kha thi thi t4m, khéi x4c dinh thtr hai dugc cdu hinh cu thé dé x4c dinh
{L,;} theo dinh dang DCI cua EPDCCH s& duoc do thdy va/hodc sb
lwong khéi tai nguyén kha dung ctia mdi mot cap khdi tai nguyén vat 1y
tuong tmg véi EPDCCH s& duoc do thiy.

Theo céch thirc trién khai kha thi thir tdm cta khia canh thir tu, & cach
thirc trién khai kha thi thi chin, khéi xac dinh tht hai dugc cAu hinh cy
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thé @& xac dinh it nhit mot ngudng theo dinh dang DCI cia EPDCCH; va
x4c dinh {Ly;} theo it nhat mot ngudng,

Theo cic phuong 4n thyc hién sang ché, tram co s& gén lai sb luong
tng vién EPDCCH tuong tmg véi mic dd gdp khdng duge hd trg boi
EPDCCH sé duoc do théy, nho do6 cai thién viéc sit dung cac ung vién
EPDCCH. Ngoai ra, UE gén lai s6 14n do md mim twong tmg v6i mirc d6
gbp khdng dugc hd trg bdi EPDCCH s& duge do thdy, nh&r d6 cai thién

viéc str dung s0 1an do mo mam.

MO ta vin tit cac hinh vé

D& mo ta céc giai phap k¥ thuit theo cac phuong 4an thyuc hién sing
ché rd rang hon, phan dudi ddy mé ta vin tit cac hinh v& di kém can cho
viéc mé ta cac phuong 4n thuc hién sang ché. RS rang 13, cac hinh v& di
kém trong phin md ta dudi day chi thé hién mot sb phuong an thuc hién
sang ché, va ngudi c6 kién thirc trung binh trong linh vuc van ¢6 thé suy
ra c4c hinh v& khéc tir cc hinh v& di kém nay ma khong cin nd luc sang
tao. ‘ |

Fig.1 13 Iuu db ctia phuong phap gan s tmg vién kénh diéu khién theo
phuong 4n thuc hién sang ché;

Fig.2 14 luu db ctia phuong phép gén sb tmg vién kénh diéu khién theo
phuong an thyc hién khac cia sang ché;

Fig.3 1a luu d6 cia phuong phép gan s6 14n do mo mim theo phuong
an thuc hién sang ché;

Fig.4 1 luu db cua phuong phép gan s6 14n do mo mam theo phuong
an thuc hién khac cia sang ché;

Fig.5 13 luu db ctia phuong phap gan sb tmg vién kénh diéu khién theo
phuong 4n thyc hién khac clia sang ché;

Fig.6 13 luu db ctia phuong phap gan sb tmg vién kénh diéu khién theo
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phuong an thyc hién khéc cta sang ché;

Fig.7 13 Iuu db ctia phuong phép gén s6 tmg vién kénh didu khién theo
phuong 4n thuc hién khéc cia sang ché;

Fig.8 13 Iuu d6 ctia phuong phap gén s6 tng vién kénh diéu khién theo
phuong 4n thuc hién khéc cia sang ché;

Fig.9 14 Iuu d cta phuong phép gan s6 14n do md mim theo phuong
4n thuc hién khac cta sang ché;

Fig.10 12 Iuu d6 ciia phuong phap gan sb 14n do mo mim theo phuong
an thuc hién khéac cia sang ché;

Fig.11 13 Iwu db cia phuong phép gan s6 14n dd md mAim theo phuong
an thyc hién khac cia sang ché;

Fig.12 14 Iwu d6 cia phuong phép gan sb 14n dd mod mim theo phuong
an thyc hién khac cta sang ché;

Fig.13 13 so d6 khéi clia tram co s& theo phuong 4n thuc hién sing
ché;

Fig.14 13 so d6 khéi cta thiét bj ngudi ding theo phuong 4n thuc hién
sang ché;

Fig.15 14 so db khéi cta tram co s& theo phuwong 4n thyc hién khéc cla
sang ché; va |

Fig.16 13 so dd khéi cita thiét bi ngudi diing theo phuong 4n thuc hién

khéc cua sang che.

M0 ta chi tiét cac phwong 4n thwe hién séng ché |

Phan duéi day mé ta 16 rang va ddy da cac giai phap k¥ thuit theo cac
phuong 4n thuc hién sang ché c6 dua vao cac hinh v& di kém theo cac
phuong 4n thyuc hién sang ché. RS rang 13, cic phuong 4n thuc hién dugc
md ta chi 14 mot phan thay vi tit ci cac phuong 4n thuc hién séng ché.
T4t ca cac phuong 4n thuc hién khac thu dugc béi ngudi cb kién thic

trung binh trong linh vuc dya trén cac phuong 4n thuc hién sang ché ma
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khong can nd luc sang tao s& ndm trong pham vi bao hd cia sang ché.

Nén hiéu ring céc giai phép k§ thuat cia sang ché c6 thé dugc ap
dung cho céc hé théng truyén thong khac nhau, ching han, hé thong
truyén thong di dong toan ciu (Global System of Mobile communication
- GSM), hé théng da truy nhép phén chia mi (Code Division Multiple
Access - CDMA), hé théng da truy nhip phan chia mi bing rong
(Wideband CDMA - WCDMA), dich vu v6 tuyén géi tdng hop (General
Packet Radio Service - GPRS), hé théng LTE, hé théng tién héa dai han
cao cip (Advanced Long Term Evolution - LTE-A), hé théng vién thong
di dong toan cu (Universal Mobile Telecommunication System - UMTS),
V.v..

Ciing nén hiéu rﬁing, theo cac phuong 4n thyuc hién sang ché, thiét b
ngudi dung (User Equipment - UE) gdm nhung khéng bi giéi han & tram
di dong (Mobile Station - MS), thiét bi diu cudi di dong (Mobile
Terminal), dién thoai di dong (Mobile Telephone), may dién thoai c& nhd
(handset), thiét bi mang chuyén dugc, va thiét bj tuong tu, va thiét bi
ngudi dung c6 thé giao tiép véi mot hodc nhidu mang 13i théng qua mang
truy nhdp vo tuyén (Radio Access Network - RAN). Chéng han, thiét bi
ngudi ding c6 thé 1a dién thoai di dong (hodc dugc goi 1a dién thoai “té
ba0™), may tinh vé6i chirc ning truyén thong khéng day, va thiét bi nguoi
ding ciing c6 thé 13 thiét bi di dong mang chuyén duoc, thiét bi di dong
b6 thi, thiét bi di dong cAm tay, thiét bi di dong gin vio may tinh, hoic
thiét bi di dong lap vio xe.

Fig.1 13 Iuu d6 cua phuong phép gan sb tmg vién kénh diéu khién theo
phuong 4an thuc hién sang ché. Phuong phap trén Fig.1 duoc thyuc thi béi
tram co s&, chiang han, vén c6 thé 13 eNB trong céng nghé LTE, va ciing
c6 thé 13 bo didu khién mang v6 tuyén (Radio Network Controller - RNC)
trong cong ngh¢ WCDMA.

101: X4c dinh tdp mtc do gdp thtr nhit {L;;}, va x4c dinh s luong
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tmg vién EPDCCH tuong tmg véi mdi mot mirc 4o gdp ¢ mirc d6 gop
{Ly}, & d6 {Ly;} dugc tao boi N mirc d6 gop duge hd trg boi EPDCCH, i
13 s6 nguyén duong, va gi tri cta i nim trong khoang tir 1 &n N.

102: X4c dinh tdp muc d6 gdp thi hai {L;}, va xac dinh s6 lugng Ung
vién EPDCCH tuong tmg v6i mdi mot mirc d6 gdp & murc 46 gdp {Loj}, O
d6é {Ly} duoc tao boéi M mirc d6 gbp duoc hd trg boi EPDCCH sé& duogc /
do théy, j 12 s6 nguyén duong, gia tri cia j nim trong khoang tir 1 dén M,
{Ly} 12 tép con clia {L;}, M<N, va s6 lugng tmg vién EPDCCH tuong
ung véi Ly & {sz} 12 16n hon hoic bing sb luong tmg vién EPDCCH
tuong ung véi Ly & {Lii}.

Theo phuong an thuc hién sang ché, tram co s& gan lai s6 luong tng
vién EPDCCH tuong tng véi mic do gop khong dugc hd trg boi
EPDCCH sé& dugc do théy, nhd d6 cai thién viéc sir dung cic ung vién
EPDCCH.

Nén luu ¥ rang, theo phuong an thuc hién séng ché, s6 luong g vién
EPDCCH ma tram co s& cin géan c6 thé tuong ty nhu s6 14n do mo mim
cua UE. Chéng han, khi UE hd trg 32 13n do md mim, tram co s& c6 thé
gan 32 ung vién EPDCCH vao UE; khi UE sir dung cong ngh¢ MIMO
lién két 1én, s6 14n dd md mim ma c6 thé dugc hé trg boi UE 1a 48, va
tram co s& c6 thé gan 48 ng vién EPDCCH dén UE. Nén hiéu ring, s6
luong ung vién EPDCCH dugc gén béi tram co s¢ cling ¢6 thé khac véi
s6 1an do mod mim dugc hd trg boéi UE, vbén khong bi giéi han theo
phuong an thuc hi¢n sang ché.

Nén luu ¥ ring, “EPDCCH” trong biéu thirc néu trén “N mirc d§ gop
dugc hd trg béi EPDCCH” 12 khai niém tdng quat, va khong thé vién din
~ cu thé dén EPDCCH cu thé; ngoai ra, tram co s& c6 thé x4c dinh N muc
d6 gop duogc hd trg boi EPDCCH truéc khi thuc sy gii EPDCCH;
EPDCCH s& dugc do thiy c6 thé 1a EPDCCH cu thé & khung con cu thé,

va co thé 12 khai niém vat 1y thuc ma s& dugc gii va gom thong tin diéu
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khién.

Mot céach tiy chon, theo phuong 4n thuc hién, budc 102 c6 thé gdm:
x4c dinh (N-M) mirc d6 gop con lai sau khi cac mirc d6 gop & {L,;} dugc
loai b6 khéi {Ly;}; xac dinh tdng sé P ing vién EPDCCH tuong tmg v6i
(N-M) mutc d6 gdp & {L;}; va gan P tng vién EPDCCH vao céc mic do
g0p & {L,;}. Chang han, {Ly;} 1a {1, 2, 4, 8, 16}, tuong tmg véi {10, 10, 5,
5, 2} tmg vién EPDCCH, mot cach tuong ung, va N=5. {L,;} bang {2, 4,
8, 16}, M=4. (N-M) muc 49 gop deé cap dén mirc d6 gop 1. Sau d9, duoc
x4c dinh rang s6 lugng tmg vién EPDCCH tuong tmg véi mic do gop 1 &
tap thtr nhét 1 10, tirc 13, P=10, va 10 tmg vién EPDCCH dugc gan cho
{2,4, 8, 16} dua trén luét cu thé.

Nén Iru ¥ ring, sang ché khong gi6i han cach gan cu thé dé gan P tmg
vién EPDCCH vao cac muc dd gop & {L,;}; cac tmg vién EPDCCH c6
thé duoc gan déu, hoic duoc géan ty 1 thuan, hodc dugc gan ngiu nhién.
Ngoai ra, sang ché khong gidi han chudi gan; cac tmg vién EPDCCH c6
thé duoc gan theo thu ty gidm cua cadc mirc do gdp, hodc duge gan theo
thir tu ting cta cac mirc do gop; cac tmg vién EPDCCH c6 thé dugc gan
hoan chinh trong mét 14n, hodc dugc gan thanh vai lan.

Mot cach tuy chon, theo phuong an thuc hién khac, gan P {ng vién
-EPDCCH vao cac mic do gop & {L} co thé gdm: gan P1 tng vién
EPDCCH vao cac miic do gdp & {L;} trong thoi gian thit nhét; va gan P2
tmg vién EPDCCH vao cac mirc 0 gop & {L,;} trong thoi gian tha hai, &
d6 P1+P2<P. Nén hiéu ring, sang ché khong giéi han viée lya chon P1 va
P2; P1 va P2 c6 thé duoc xac dinh trude; hoic ludt gan cb thé duge xac
dinh truéc, va P2 tung vién EPDCCH van con sau khi viéc gan dya trén
luét nay, trong khi P1 khong dugc xac dinh trudc nhung dugc thu thip
sau khi viéc gan dya trén luit nay.

Mot cach tuy chon, theo phuong an thuc hién khac, gan P1 Ung vién

EPDCCH vao cic mirc 6 gop & {L,} trong thoi gian thir nhit c6 thé
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gdm: gan déu P1 tmg vién EPDCCH vao cac mirc do gop & {Lai}.

Chéng han, néu {L,} 12 {2, 4, 8, 16}, va P=10, 10 tmg vién EPDCCH
dugc gan déu cho cac mitc do gop 2, 4, 8, 16 & {L;} trong thoi gian thir
nhét, va sau d6 mdi mét mirc d6 gdp duoc gan véi 2,5 tmg vién EPDCCH.
Tuy nhién, sb luong tmg vién EPDCCH s& 13 s§ nguyén, va do viy, mdi
mdt mire d6 gop dugc gan véi 2 ung vién EPDCCH, tuc 13, P1=8, va 2
EPDCCH van con, ttc 13, P2=2.

Mot cach tiy chon, theo phuong an thuc hién khéc, gdn P1 ung vién
EPDCCH vao cac muc d6 gop & {L,;} trong thoi gian thir nhét c6 thé
gbm: gan P1 tng vién EPDCCH theo ty 18 ciia sd lugng Umg vién
EPDCCH twong tmg véi mbi mét mic d6 gop {L} & {L;;} vao tong sb
c4c tng vién EPDCCH twong tmg véi tit ca muirc d9 gop {Ly} & {Lui}.

Mot cach tiy chon, theo phuong an thuc hién khéc, gan P1 tng vién
EPDCCH vio céc mirc d6 gop & {Ly} trong thdi gian thir nhat c6 thé
gbm: gan P1 tmg vién EPDCCH vao cic muc d6 gop & {Ly} theo mbi
quan hé¢ ty 1€ thuan gitta N va M.

Mot céch tiry chon, theo phuong an thuc hién khac, gan P1 tng vién
EPDCCH vao cac muc d¢ gop & {L,;} trong thoi gian thir nhit c6 thé
gdm: gan P1 tg vién EPDCCH cho mét mirc d6 gop & {Ly;}. |

Nén luu ¥ rang, phuong 4n thyuc hién sang ché khong gi6i han cach
thirc gan P2; P2 img vién EPDCCH c6 thé duoc gan dua trén luit cu thé,
hodic duoc gan ngiu nhién; mét phin P2 tng vién EPDCCH cé thé duoc
gan trudc, va sau d6 phan con lai duoc gan; P2 tng vién EPDCCH c6 thé
duoc gan hoan chinh, v mét sé P2 tng vién EPDCCH c6 thé van con.

Mot cach tiy chon, theo phuong an thuc hién khac, gan P2 Gng vién
EPDCCH vao cac murc d§ gop & {L,;} trong thoi gian thir hai c6 thé gdm:
tudn hoan gan mét tng vién EPDCCH vao mbi mot muc d6 gop & {Ly;}
1an luot theo thir tu ting ciia cac mirc d6 gop; hodc tudn hoan gan mot

g vién EPDCCH vao mbi mét mtrc d6 gop & {L,;} 1an lugt theo thir tyr
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giam cua cac muc do gop.

Nén hiéu ring, khi P2 16n hon sb luong mutc d6 gop & {L,;}, sau khi
mdt tng vién EPDCCH dugc gén cho mdi mdt mic o gop & {Ly} dua
trén ludt néu trén, cac mg vién EPDCCH con lai trong s6 P2 ung vién
EPDCCH c6 thé dugc gan dya trén luat tuong tu, tuc 13, viéc gan duoc
thyc hién tudn hoan 1an luot. |

MGt cach tuy chon, theo phuong an thuc hién khac, xac dinh tip mirc
d6 gop thir hai {Ly} c6 thé gom: x4c dinh {L,;} theo dinh dang DCI ctia
EPDCCH s& dugc do thdy va/hodc sb luong khdi tai nguyén kha dung
ctia mbi mdt cip khéi tai nguyén vat Iy twong tng véi EPDCCH s& dugc
do théy.

M@ét cach tuy chon, theo phuong 4n thyc hién khac, xac dinh {L,;}
theo dinh dang DCI cia EPDCCH sé& duoc do thiy c6 thé gém: x4c dinh
it nhat mdt ngudng theo dinh dang DCI ctia EPDCCH; va xéc dinh {Ly;}
théo it nhat mot ngudng.

Chéng han, tram co s& c6 thé xac dinh ngudng thir nhit cho EPDCCH
dugc truyén trong dinh dang DCI 1A, va ngudng thir nhét ciing c6 thé
duogc sir dung cho EPDCCH dugc truyén trong chudi dinh dang DCI 2X.

Mot cach tuy chon, tram co sé cling ¢ thé x4c dinh ngudng thir hai
cho EPDCCH dugc truyén trong chudi dinh dang DCI 2X, va ngudng thtr
hai ciing c6 thé duoc sir dung & EPDCCH dugc truyén trong dinh dang
DCI 1A; hodc, tram co s& xac dinh lai ngudng thir ba dugc thdéa man nho
ca EPDCCH dugc truyén trong dinh dang DCI 1A 14n EPDCCH duoc
truyén trong chudi dinh dang DCI 2X. Nén hiu ring, khi ngudng thir hai
hoic ngudng thir ba dugc sir dung, ca hai ngudng c6 thé dam bao ring
EPDCCH dugc truyén trong chudi dinh dang DCI 2X thoa min yéu cu
tdc d6 ma truyén, va do vay, EPDCCH dugc truyén trong dinh dang DCI
1A théa man t6t hon yéu céu téc d6 mi truyén. Trong truong hop nay, sb

1an do md mim c6 thé dugc gan, dya trén luat dinh trudce, cho cac mirc do
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g0p dugc xac dinh theo cac ngudng néu trén.

Mot cach tuy chon, theo phuong an thuc hién khéc, tram co s& ¢ thé
x4c dinh ngudng thir nhit cho EPDCCH duoc truyén trong dinh dang
DCI 1A, va xé4c dinh ngudng thir hai cho EPDCCH dugc truyén trong
chudi dinh dang DCI 2X. Thong qua viéc x4c dinh cic ngudng khéc nhau
cho cac dinh dang truyén khac nhau, cac mic d6 gép dugc xac dinh cd
thé duge hd trg béi cdc EPDDCH s& duoc do thiy c6 thé khac nhau.

Nén luu ¥ ring, theo phwong 4n thuc hién sang ché, ciing c6 thé mot
phén c4c tng vién EPDCCH tuong tmg v6i mot hoic mot sd mirc d6 gop
trong sd cac mirc do gbp dugc hd trg béi EPDCCH s& dugc do thiy
khong hd trg truyén EPDCCH cu thé ma s& dugc do thiy va véi dinh
dang truyén DCI, va phﬁn con lai hd trg truyén EPDCCH véi dinh dang
truyén DCL. Trong truong hop nay, sb lugng tmg vién twong g véi mot
phan cac tmg vién EPDCCH nay ciing c6 thé dugc gan lai. Phuong 4n
thuc hién sang ché khéng gi6i han nguyén tic gan lai, vén c thd mot
nguyén tic bat ky hodc két hop nhidu nguyén tic dugc dé cap theo céc
phuong 4n thuc hién sang ché, va ciing c6 thé 13 nguyén tic méi. Sang
ché khong gi6i han d6i tuong gan lai hoic; dbi tuong c6 thé hosic khong
thé gdm mét dbi twong néu trén hoic mot sb mirc do gop.

Mot céch tuy chon, theo phuong an thuc hién khéac, N=5, va N muic 4o
gop 12 {1, 2, 4, 8, 16}. Gia sir rang mirc d6 gdp 1 duoc gan véi 10 Ung
vién EPDCCH. Dé khong théa man yéu ciu téc d6 mai, mirc d6 gop 1
khong thé dugc sir dung dé truyén cac EPDCCH véi chudi dinh dang
DCI 2X, va tht ca cac mic d6 gdp khac théa man yéu ciu tbc d6 ma.
Trong truong hop nay, N-M=1, (N-M) muc d6 gdp 1a {1}, P=10, M=4,
va M mutc do gop 1a {2, 4, 8, 16}. Tram co s& cd thé gan 10 Ung vién
EPDCCH vao 4 mirc d6 gop con lai {2, 4, 8, 16}.

Mot cach tiy chon, theo phuong an thuc hién khac, N=4, N muc 4o

gop 12 {2, 4, 8, 16}, va tit ca mirc 4o gdp théa man yéu ciu tbc do ma.
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Gia str ring mitc d6 gop 2 dugc gan véi 4 tmg vién EPDCCH, nhung 2
tmg vién EPDCCH & muc d6 gdp 2 khong théa mén yéu ciu tdc do ma.
Trong truong hop nay, (N-M) c6 thé bang 1, (N-M) mirc d6 gop 1a {2},
P=2, M=3, va M mtrc d6 gdp 12 {4, 8, 16}. Tram co s& c6 thé gan 2 Umg
vién EPDCCH vao 3 mirc d6 gop con lai {4, 8, 16}.

Mot cach tuy chon, theo phuong an thuc hién khac, N=5, va N mirc d6
gop la {1, 2, 4, 8, 16}. Gia st réng mirc d§ gop 1 va mirc d6 gop 2, mbi
mot mirc d6 tuong Umg véi 10 tmg vién EPDCCH. Muc d6 gép 1 khong
théa man yéu ciu tdc d6 m3, va 5 tmg vién EPDCCH & muc d6 gop 2
khong théa man yéu cdu téc d6 mi. Trong trudng hop niy, N-M=1, (N-M)
muc d6 gop 1a {1}, P=15, M=4, va M muc d0 gop 1a {2, 4, 8, 16}. Tram
co s& cb thé gan 15 tmg vién EPDCCH cho 4 mttc d6 gop con lai {2, 4, 8,
16}.

Mot cach tuy chon, & budce tuy chon 104, mic d§ gdp tuong Gng véi
P1 g vién EPDCCH dugc st dung nhu 1a (N-M) mirc d6 gop. Ching
han, N=5, va N mtrc d§ gop 1a {1, 2, 4, 8, 16}. Trong truong hop nay,
" mitc d6 gdp 1 khong théa min yéu ciu téc d6 mi, va 2 Ung vién
EPDCCH & muc d¢ goép 2 khong théa man yéu cAu toc dd ma; sau do,
dugc xac dinh ring N-M=2, va (N-M) mirc d6 gbp 1a {1, 2}.

Fig.2 13 luu db ctia phuong phap gan sé tmg vién kénh didu khién theo
phuong 4n thuc hién khac ciia sang ché. Phuong phép trén Fig.2 duoc
thuc thi béi tram co s. Phuong an thuc hién trén Fig.2 13 cach thic trién
khai cu thé hon cua phuong an thuc hién trén Fig.1, va do viy, cac phz“m
md ta chi tiét dugc loai bé thich hop & day.

201: X4c dinh tap mirc d6 gop thur nhét {L;;}, va x4c dinh sb luong
{mg vién EPDCCH tuong tmg v6i mbi mot mirc d9 gdp & mirc d6. gdp
{Lli}; & d6 {Ly;} duoc tao bdi N mirc dd gop dugc hd trg bdi EPDCCH, i
la sé nguyén duong, va gia tri cia i nim trong khoéang tir 1 dén N.

202: X4c dinh tdp mirc do gop thir hai {L,;}.
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203: Xac dinh (N-M) mutrc d§ gop con lai sau khi cac mic d6 gop &
{L,j} duoc loai bé khéi {L,;}.

204: Xé4c dinh téng s6 P tmg vién EPDCCH tuong tng v6i (N-M)
muc d6 gop ¢ {Li}.

205: Géan P1 tmng vién EPDCCH vao céc mic d9 gop & {L,;} trong
thoi gian thir nhét.

206: Gan P2 tmg vién EPDCCH vao cac mirc d6 gop & {L,} trong
thoi gian thir hai, & d6 P1+P2<P.

Theo phuong 4n thuc hién sang ché, tram co s& gan lai s6 lugng tng
vién EPDCCH tuong tmg v6i mitc d6 gop khong dugc hd trg boi
- EPDCCH sé duoc do the"ly, nho do cai thién viéc sir dung cac Gng vién
EPDCCH.

Fig.3 14 luu d6 cta phuong phap gan s6 1in do md mim theo phuong
an thuc hién sang ché. Phuong phap trén Fig.3 dugc thyuc thi béi UE.
Phuong an thyc hién trén Fig.3 tuong ung v6i phuong an thyc hién trén
Fig.1. Khac biét giita bg thuc thi, tram co s&, trén Fig.1 va bd thuc thi,
UE, trén Fig.3 chinh 13 c4c d6i tuong gan 13 khic nhau. Tram co s& gén
cac umg vién EPDCCH, va UE gan s6 1an do mo mim; cac cach thic gan
c6 thé 1a tuong tu hodc twong Umg v6i nhau, va do véy, cac phin mé ta
chi tiét dugc b6 qua & day. |

301: X4c dinh tip muc do gdp thu nhdt {Ly;}, va x4c dinh sé 14n do
md mam tuong tmg véi mdi mt mic d6 gdp & mirc dd gop {Ly;}, & d6
{Ly} dugc tao bdi N muc d6 gdp duoc hd trg bsi EPDCCH, i 13 sb
nguyén duong, va gid tri cia i ndm trong khoang tir 1 dén N.

302: Xéc dinh tap mic do gdp th hai {L,}, va xac dinh s6 1an do mo
mém tuong tmg véi mdi mét mirc d6 gop & mirc d6 gop {Ly}, & d6 {Ly}
duoc tao bdi M mic d6 gdp dugc hd tro bdi EPDCCH sé& dugc do théy, ]
13 s6 nguyén duong, gia tri cia j nim trong khoang tir 1 dén M, {Ly} 1a

tap con cta {L;;}, M<N, v s6 14n do md mim twong tmg vé&i Ly & {Ly;}
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16n hon hoic bang s6 1an do md mAm twong Gng véi Ly; ¢ {Ly}.

Theo phuong 4n thuc hién sang ché, UE gan lai s6 1an do mo mim
tuong tmg véi mic d6 gop khong duge hd trg bdi EPDCCH s& dugc do
thiy, nhd do cai thién viée st dung sb 1an dd md mam.

Mot cach tuy chon, theo phuong én thuc hién, xac dinh s6 1an do mo
mam tuong g v6i mdi mot mirc do gdp & mitc dd gdp {L,;} cb thé gdm:
xac dinh (N-M) murc d6 gbp con lai sau khi cac mirc do gop & {L,;} dugc
loai bé khéi {L;;}; x4c dinh s§ P 14n do md mim twong tmg v6i (N-M)
mirc d6 gbp & {L;;}; va gan P 1an do md mim cho cic mirc d6 gop &
Lo}

Mot cach tity chon, theo phuong 4n thuc hién khac, gan P 14n do mo
mam cho cac mirc d gdp & {L;} c6 thé gdbm: gan P1 1an dd md mAm cho
cac muc do gbp & {Ly} trong thoi gian thir nhit; va gan P2 1an do mo
mam cho cac mirc d6 gdp & {L,;} trong thdi gian thit hai, & d6 P1+P2<P.

Mot cach tly chon, theo phuong 4n thuc hién khac, gan P1 14n do mo
mam cho c4c mitc 40 gdp & {L,;} trong thoi gian thi nhit c6 thé gdm:
gén déu P1 14n do mo mam cho cac muc d6 gop & {Ly}.

Mot cach tiy chon, theo phuong an thyc hién khéc, gan P1 1an do mo
mam cho cic mirc 0 gdp & {L,} trong thoi gian tha nhét c6 thé gbm:
gan P1 14n do md mam theo ty 18 cta s6 1an do mo mim tuong Umg voi

‘m&i mot mic d6 gop {Ly} & {L;;} vao tong s6 1an do md miAm tuong tmg
v6i tat ca mite 46 gop {Lo} & {Lyi}.

Mot cach tuy chon, theo phuong an thyc hién khac, gan P1 1an do mo
mam cho cac mirc d6 gdp & {Ly} trong thoi gian thu nhit c6 thé gdm:
gén P1 13n dd md mim cho cac mirc do gop & {L,;} theo mdi quan hé ty
1€ thuan gitra N va M.

M6t cach tiry chon, theo phuong 4n thuc hién khéc, gan P2 14n do mo
mam cho c4c mirc d6 gop & {L,;} trong thdi gian thit hai ¢6 thé gbém: tudn

hoan gén mot 14n dd0 md mim to mdi mot mirc do gdp & {Ly} lan luot
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theo thir tu tdng cua cac muc d§ gdp; hoac tudn hoan gan mot 14n do mo
mim vao mbi moét mirc d6 gdp & {L,;} 1an luot theo thir ty gidm ctia céc
murc d6 gop.

Mot céach tuy chon, theo phuong an thuc hién khéc, gan P1 14n do mo
mam cho cic mirc 46 gdp & {L,} trong thoi gian thir nhit c6 thé gbm:
gan P1 14n do md mAm cho mét mirc d6 gop & {Ly;}.

Mot cach tiy chon, theo phuong an thuc hién khac, xéc dinh tap mirc
d6 gop thi hai {L,} c6 thé gdm: x4c dinh {L,} theo dinh dang DCI cia
EPDCCH s& duoc do thdy va/hodc sb lugng khéi tai nguyén kha dung
ctia mbi mot cip khdi tai nguyén vat 1y twong tmg véi EPDCCH s& duge
do thay.

Mot céch tuy chon, theo phuong 4n thuc hién khac, xac dinh {Ly}
theo dinh dang DCI cia EPDCCH s& dugc do thiy c6 thé gdm: xac dinh
it nhit m6t ngudng theo dinh dang DCI ctia EPDCCH; va x4c dinh {L;;}
theo it nhat mot ngudng.

Mot cach tuy chon, theo phuong an thuc hién khac, gia st rﬁng téng
s6 cac muc do g0p ¢co thé dugc hd trg bdi UE 1A K, va téng s6 14n do mo
mam 12 32 (tdng s6 14n dd md mAm co thé 13 48 trong truomg hop ctia UL
MIMO). Téng s6 14n dd md mim duoc gan cho K mirc d6 gdp dua trén
luat dinh trude cu thé, thu duoc két qua gan 1 trong K mirc do g(f)p. Khi
s6 luong cac mirc d6 gdp ma thuc su ¢o thé duoc hd tro bai UE tir chéi tir
K dén T, & @6 T<K, s6 1an do md mim tuong tmg véi (K-T) mirc d6 gop
khéng duoc hd trg dugc gan cho T muic d6 gop, thu duge két qua gan 2
trong T muc d6 gop.

Ching han, d6i véi khung con thudng va tién té tudn hoan thong
thuong, hodc két cAu khung con dac biét 3, 4, hoic 8, khi s6 luong khdi
tai nguyén hop 18 & mdi mot cip khéi tai nguyén vat 1y nhd hon 104, tap
cac murc 4§ gdop cod thé duogc hd trg béi UE 13 S1={2, 4, 8, 16}; theo cach
khac, tap cac mac dd gép ma cd thé dugc hd tro 12 S2={1, 2, 4, 8, 16}.
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Trong trudng hop ndy, viéc gan sb 14n do mod mim cac mic do gop & S1
dugc dua trén viée gan sé 14n do md mim cac mirc d6 gop & S2. Tic 13,
s6 14n do mo mim tuong Umg véi mitc d6 gdp 1 & S2 duge gan cho mdi
mot mirc d6 gop & tap S1 dua trén ludt dinh trude cu thé. Luét nay co thé
12 mdt hodc nhidu ludt theo phuong 4n thuc hién sang ché. Dya trén
phuong phép nay, viéc gan sb 1an do md mim tuong tmg vdi tit ca cac
trudng hop khac & khu vuc bén phai cia bang 1 ¢6 thé duqc st dung lam
phép gén do mod mim 1, va phép gan sb 1an dd mod mim twong tmg véi
cac muc d gop {2, 4, 8, 16} & khu vuc bén tréi cua bang 1 thu duoc tur
phép gan do md mam 1 cda cac mirc d6 gop {1, 2, 4, 8, 16} & khu vuc
bén phai.
Bang 1

Céac khung con thudng hodc cac khung

T4t ¢ céc trwdng hop khac
ND NL N1 N2|con dic biét 3, 4, 8 (CP thudng)

AL=2 Al=4 AL=8 AL=16 Al~1 AL=2 Al=4 AL=8 AT~16
8 0 7 3 3 3 4 6 2 2 2
1 0 4 0 7 4 3 2 4 6 3 2 1
2 0 6 4 3 2 8 4 2 1 0

Fig.4 13 Iuu db cua phuong phép gan s6 1in do mo mim theo phuong
4n thuc hién khac cia sang ché. Phuong phap trén Fig.4 dugc thuc thi bsi
UE.

401: Xéc dinh tap mtrc d6 gop thir nhét {L;;}, va x4c dinh s 1an do
mo mim tuong Umg véi moi mot mic d6 gdp & mitc d6 gop {Li}, & @6
{Ly;} dugc tao béi N mirc dd gbp dugc hd trg bodi EPDCCH, i 13 sb
nguyén duong, va gid tri cia i nim trong khoang tir 1 dn N.

402: Xéc dinh tdp muc d gop thur hai {L,;}.

403: Xac dinh (N-M) mirc d6 gdp con lai sau khi cac mic d6 gdp &
{L,;} duoc loai bé khéi {L;;}.

404: Xac dinh téng s6 P 14n do mo mim tuong tmg véi (N-M) mire do

gop 6 {Lui}.

-26-



19586

405: Géan P1 1an do md mim cho cac mirc do gdp & {Ly;} trong thoi
gian thir nhét.

406: Gan P2 1an do mo mim cho cac mirc 46 gop & {L;} trong thoi
gian thtr hai, & d6 P1+P2<P.

Theo phuong 4n thuc hién sang ché, UE gén lai s6 1an do mo mim
twong tmg véi mitc d6 gop khong duge hd tro boi EPDCCH sé& duoc do
thiy, nhd d6 cai thién viée sir dung s6 14n dd mo mim.

Fig.5 13 luu db ctia phuong phép gan s tmg vién kénh didu khién theo
phuong 4an thyc hién khac ctia sang ché.

501: Tram co s& x4c dinh ring cac mirc d6 gdp dugc hd trg béi
EPDCCH 1a {1, 2, 4, 8, 16}.

{1, 2, 4, 8, 16} tuong tmg véi cac mirc 46 gop thir nhit theo phuong
phap trén Fig.1, va sb lugng mirc d6 gop thir nhét 13 N=5.

502: Tram co s& x4c dinh ring sb luong tmg vién EPDCCH tuong {mg
v6i nam mue d6 gop 1a {a, b, c, d, e}.

Tt 14, mtc d6 gdp 1 dugce gan véi a ung vién EPDCCH, mirc d§ gop
2 dugc géan vdi b ting vién EPDCCH, muc d6 gop 4 dugc gan vdi ¢ ung
vién EPDCCH, mtrc d6 gop 8 duogc gan véi d ing vién EPDCCH, va muc
do gop 16 dugc gan vdi e img vién EPDCCH.

503: Tram co s& xac dinh réng cac mirc dd gdp duoc hd tro béi
EPDCCH s& dugc do thiy 1a {2, 4, 8, 16}.

{2, 4, 8, 16} tuong tmg vdi cac muc do gdp thir hai theo phuong phép
trén Fig.1, va s6 muc do gop thi hai 1a M=4.

504: Tram co s& géan a ung vién EPDCCH tuong ing v6i muc do gop
1 cho cac mirc 49 gop 2, 4, 8, va 16 theo cac ty 1€ b/(b+ct+d+te),
c/(b+ctd+e), d/(b+ct+d+e), va e/(b+ct+d+e):

b
b =[ax—J
tirc 13, mic d6 gop 2 duoc gan vai: bretd+el, (1)
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C
c=lax———
mirc do gdp 4 dugc gan voi: [ | b+c+d+eJ; )
d =[ax—d—J
mirc d6 gop 8 dugc gan vdi: btctdte], (3)
e'{ax__J
mitc d6 gdp 16 dugc gan vai: btctd+tel, 4)

Nén Iuwu ¥ rang, néu xuét hién phan thap phan trong khi gan dua trén
phuong phép néu trén, thi phin nguyén dugc st dung 1am s6 14n dugc
gan. Chﬁng han, néu e'=2.5, 2 dugc st dung lam sb 1an dugc gan.

505 Tram c¢o s&6 gén mét uUng vién  trong
(a-b/(b+ct+d+e)-c/(b+ct+d+e)-d/(b+c+d+e)-e/(b+ct+d+e)) ung vién
EPDCCH con lai vao cac mirc d6 gop {2, 4, 8, 16} 14n luot theo tha tu
giam cta cac murc do gop.

Tru6c hét, s 1in 'dd md mAm con lai dugc tinh
toén:R=(a—b'—c'—d'—e') (5)

Gia st réng R=3, mét img vién EPDCCH dugc gan 14n lugt cho céc
mirc d6 gdp 16, 8, va 4, va két qua gan cubi cing cta a ‘mg vién
EPDCCH nhu sau:

Tiéu chi gan tdng quéat hon c6 thé dugc biéu dién nhur sau: gia sir ring
cac mirc d6 gdp co thé dugc hd tro bc’ﬁ kénh diéu khién ting cudng dugc
xac dinh theo ngudng cu th8 1a L1, L2, ..., Lk, & d6 sb lugng Gng vién
tuong g voi cac mic d6 gop 1a My, My, ..., Mix, mét cach tuong Ung.
Gia st rang mirc d6 gdp Li khong thé théa min yéu ciu tdc d6 mi cia
kénh diéu khién ting cuong véi dinh dang DCI cu thé; tram cudi nguoi
ding b6 qua viéc dd mirc d6 gdp ndy, va cliing lic gan s6 My; 1an do mo
maim tuong Umg v6i mitc 36 gdp nay cho cac mirc do gop khac théa mén
didu kién. S6 14n do md mim cia mirc d6 gdp thir j™ sau 1an gan thir nhét

la:
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' M[j
. . lx Z Lt

S6 14n dd md mim con lai sau 14n gan thit nhat 13:

R=M i_Z(M't _MLt))
L t#i £ (7)

R duge gan déu cho cic mitc d6 gdp con lai théa min diéu kién tir
mirc dd gdp cao dén murc do gdp thap.

Khi s6 cac mic do gop khong théa man didu khién 16n hon 1, My
theo cong thirc (6) néu trén twong tmg véi tdng sd Umg vién cia tit ca
mitc d6 gop khong thoa man didu kién ndy.

Theo phuong 4n thuc hién sang ché, tram co s& gan lai s6 lugng tmg
vién EPDCCH tuong tng véi mitc d6 gdp khoéng dugc hd tro boi
EPDCCH sé duogc do théy, nho d6 cai thién viéc sir dung cac Umg vién
EPDCCH.

Fig.6 12 luu db ctia phuong phap gan sb tmg vién kénh didu khién theo
phuong an thuc hién khac cta sang ché.

601: Tram co s& xac dihh rﬁng cac muc do gdp dugc hd tro boi-
EPDCCH 1a {1, 2, 4, 8, 16}.

{1, 2, 4, 8, 16} tuong Uing vdi cac muc d6 gop tha nhét theo phuong
phép trén Fig.1, va s lugng mirc d6 gdp thir nhét 13 N=5.

602: Tram co s& xéac dinh ring sd luong tmg vién EPDCCH twong tmg
véi ndam muc d6 gop 1a {a, b, ¢, d, e}.

Tic 1a, muc 6 gop 1 dugc gén vdi a ung vién EPDCCH, muc do gop
2 duoc gan voi b ung vién EPDCCH, muc do gdp 4 dugc géan véi c ung
vién EPDCCH, mutc d6 gop 8 dugc gan véi d ting vién EPDCCH, va muc
d6 gop 16 dugc gan véi e ung vién EPDCCH.

603: Tram co s& xac dinh ring cac mirc d6 gop dugc hd trg béi
EPDCCH s& dugc do thay 1a {2, 4, 8, 16}.
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{2, 4, 8, 16} tuong ing véi cac mirc 6 gdp thir hai theo phuong phép
trén Fig.1, va s6 mic d6 gop thir hai 13 M=4.

604: Tram co s& gan a img vién EPDCCH tuong tng véi mic d6 gop
1 &én mirc d6 gop 2.

Nén hiéu ring, mirc d6 gdp 2 ma a tmg vién EPDCCH duoc gan chi 12
mitc d6 gdp dugc chon tir tap thir hai, va cling c6 thé 13 ml’xc d6 gop bt
ky & tap thi hai.

Tiéu chi gén tong quét hon c6 thé dugc biéu din nhu sau: Gia sir ring
cac mirc d6 gbp c6 thé dugc hd trg béi kénh diéu khién ting cudmg duoc
xac dinh theo ngudng cu thé 1a L1, L2, ..., Lk, & d6 sb lwong tmg vién
tuong Ung vo1 cac mue do gop 1a My, My, ..., My, mdt cach tuong Gng.
Gia st ring mirc d6 gop Li khong thé thoa man yéu cu tbc do ma coa
kénh diéu khién ting cuong véi dinh dang DCI cu thé; tram cudi ngudi
dung bé qua viéc do mirc dd gdp nay, va cling lac gan s6 14n do mod mim
My; tuong g véi mic d6 gdp ndy vao mirc do gop cu thé trong sb cac
mirc d6 gop khac théa mén diéu kién.

Theo phuong 4n thuc hién sang ché, tram co s& gan lai sb luong tmg
vién EPDCCH tuong Umg véi mic d6 gop khong duoc hd trg béi
EPDCCH sé duogc do théy, nho do6 cai thién viéc st dung céc tng vién
EPDCCH.

Fig.7 14 Ivu dd ctia phuong phép gén s tng vién kénh didu khién theo
phuong an thuc hién khac clia sang ché.

701: Tram co s& x4c dinh ring cic muc do gdép dugc hd tro boi
EPDCCH 14 {1, 2, 4, 8, 16}.

{1, 2, 4, 8, 16} twong tmg véi cac mirc d6 gdp thir nhat theo phuong
phap trén Fig.1, va s luong murc d6 gop thir nhat 1 N=5.

702: Tram co sé xéac dinh ring s6 lwong g vién EPDCCH tuong Ung
v61 ndm mure d9 gop 1a {a, b, c, d, e}.

Ttc 1a, mace d6 gop 1 dugc gan véi a g vién EPDCCH,' muc d6 gop

-30-



19586

2 duoc gan vai b tmg vién EPDCCH, mirc d9 gdp 4 dugc gan vdi ¢ ung
vién EPDCCH, mirc 36 gop 8 duogc gan véi d ing vien EPDCCH, va muc
d6 gop 16 dugc gan vdéi e tng vién EPDCCH.

703: Tram co s& xac dinh ring cac mic dd gdp dugc hd tro boi
EPDCCH s& dugc do thay 1a {2, 4, 8, 16}.

{2, 4, 8, 16} tuong tmg vaéi cac mirc d9 gdp thir hai theo phuong phap
trén Fig.1, va sb mtrc d6 gbp thir hai 1a M=4.

704: Tram co s& gan (5b/4-b), (5c/4-¢c), (5d/4-d), va (5e/4-e) cho céc
muc d6 gdp {2, 4, 8, 16} 14n luot theo ty 1€ 5/4 cta s6 lugng clia cac muc
do6 gop duqé hd trg bdi EPDCCH cho sb ctia cac mirc d6 gdp duoc hd trg
béi EPDCCH s& dugc do thay:

tirc 13, mirc 6 gop 2 dugc gan véi: b =|bx5/4-b] (8)

mtirc d6 gop 4 duoc gan véi: © =[ex5/4~c] 9)
murc d6 gdp 8 duoc gan véi: d =|dx5/4-d] (10)
mirc d6 gop 16 duoc gan véi: ¢ =[ex5/4~] ¢8))

Nén luu ¥ ring, trong sb qué trinh gan thuc su, cac tmg vién EPDCCH
c6 thé dugc gan theo thir tu giam hodc thir tu ting ciia cac muc d6 gop.
Khi Umg vién EPDCCH dugc gan hoan toan & mac do gop cu thé, phép
gan dung.

705: Tram co s& gan mot tmg vién trong s (4 -5 —¢ —d —¢)) {mg vién
EPDCCH con lai vao cac muce d6 gop {2, 4, 8, 16} 14n lugt theo tht tu
giam cua cac muc do gop.

Sé luong cac tmg vién EPDCCH con lai R=(a ~b-c-d -e) (12)

Tiéu chi gan téng quat hon c6 thé dugc biéu dién nhu sau: Gia st ring
cac murc do gop co thé dugc hd trg bsi kénh diéu khién tang cuong dugc
xac dinh theo ngudng cu thd1a L1, L2, ..., Lk (téng s6 cua cac mic 4o

gop 12 k), & d6 sb luong tmg vién twong tmg v&i cac mirc do gop 1a My,
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Mi,, ..., My, mét cach tuong tng. Gia s réng murc d6 gop Li khong thé
théa mén yéu cdu téc d6 mi cua kénh diéu khién ting cuong véi dinh
dang DCI cu thé; tram cubi ngudi ding bé qua viéc dd mic d6 gdp nay,
va cuing lic gan s6 My; 14n dd mo mim twong tng véi mirc d6 gop nay
vao cac muc d6 gop khéc (tdng sb ciia cic mirc d6 gdp 14 m) théa min
didu kién. S6 14n do md mam cta mirc d6 gdp thir j™ sau 1an géan thir nhit

la:
M Lj = LM 1 % %J
(13)

S6 1an do mod mam con lai sau 1an gan thir nhat 1a:

R=(ML,~_ (M'Lt—MLt))
2. (14)

R duge gan déu cho cac mirc d6 gdp khac théa man diéu kién bit dau
tir mirc d6 gdp thap hoic mirc d6 gdp cao.

Theo phuong 4n thuc hién sang ché, tram co s& gan lai sb luong Ung
viéen EPDCCH tuong {mg v6i mirc d0 gdp khéng dugc hd trg béi
EPDCCH sé duoc do théy, nhd d6 cai thién viéc st dung cac ung vién
EPDCCH.

Fig.8 13 luu db ciia phuong phap gan sd tmg vién kénh didu khién theo
phuong 4n thuc hién khéc ciia sang ché.

801: Tram co s& xéc dinh rﬁng cac muc dd gop duogc hd tro boi
EPDCCH 1a {1, 2, 4, 8, 16}.

{1,2, 4, 8, 16} tuong tmg vé6i cac mirc dd gdp thir nhit & phuong phép
trén Fig.1, va s6 luong mirc d6 gdp thir nhét 13 N=5.

802: Tram co s& xéac dinh ring s lugng tng vién EPDCCH tuong tmg
véoi nam muac d6 gop 1a {a, b, c, d, e}.

Ttc 13, mic d6 gdp 1 dugc gan véi a img Vién EPDCCH, muc d¢ gop
2 dugc gan véi b ing vién EPDCCH, mtrc d6 gop 4 dugc gan vdi ¢ Uing

vién EPDCCH, muc d6 gop 8 dugc gan véi d ing vién EPDCCH, va mirc
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d6 gop 16 dugc gén véi e ung vien EPDCCH.

803: Tram co s& xac dinh rﬁng cac murc 49 gop duoc hd tro boi
EPDCCH s& duoc do thdy 13 {2, 4, 8, 16}.

{2, 4, 8, 16} tuong Gng voi cac muc d6 gdp thir hai & phuong phap
trén Fig.1, va sb mtrc d6 gop thit hai 1a M=4.

804: Tram co s& gan déu a cho tép {2, 4, 8, 16}, & 36 mbi mot muc do
gop thu thdp a/m tng vién EPDCCH, va ¢ day m=4.

Nén luu ¥ ring, khi a/m c6 phan thap phan, chi phan nguyén dugc st
dung; chéng han, néu a/m=4,3, 4 dugc st dung.

805: Tram co sé6 gan mot Ung viéen trong SO

(a_La/mJ_I-a/mJ_I—a/mJ_La/mJ) tmg vién EPDCCH con lai vao cac
murc 36 gop {2, 4, 8, 16} 14n luot theo thir tw gidm clia cac mirc o gdp.

Nén luu ¥ rang, phuong 4n thuc hién séng ché khéng giéi han phuong
phap géan cac tng vién EPDCCH con lai, va cac ung vién EPDCCH con
lai c6 thé dugc gan theo thi tu giam hoc thi ty ting, hodc dya trén chudi
dinh trudc cu thé.

Tiéu chi gan tdng quat hon c6 thé duoc bidu dién nhu sau: Gia sir ring
cac muc do gop cb thd duoc hd trg boi kénh diéu khién ting cudng dugc
xé4c dinh theo ngudng cu thé 13 L1, L2, ..., Lk (tdng s cta cic mic do
gop 12 k), & d6 s6 lugng (g vién twong tng véi cac muc do gop 1a My,
Mo, ..., M1y, mdt cach tuong tng. Gia sir ring muc d§ gdp Li khong thé
~ théa man yéu ciu tbc d6 ma ciia kénh didu khién ting cuong véi dinh
dang DCI cu thé; sau d6 tram cubi nguoi dung bd qua viéc do muc df
g0p nay, va cung lic gan s6 14n do mo mim My; tuong Ung v6i mirc d§
gOp nay vao cac muc do gop khac (tdng sb cia cac mic d6 gdp 12 m) thoa
mian diéu kién. Sé 1an dd md mim cia muic d6 gop thir j™ sau 14n gan thi
nhit 1a:

My=M,+|M,/m|

(15)
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S6 1an do md mam con lai sau 1an gan thi nhat 1a:

R=(My, -3 (M, -M,)
2 (16)

R duoc gan déu cho cac mirc d6 gop khac thda man diéu kién bét dau
tir mirc 6 gdp thap hoic mirc d6 gbp cao.

Theo phuong 4n thuc hién sang ché, tram co s& gan lai s6 luong tmg
vién EPDCCH tuong tmg véi mitc d6 gop khong dugc hd tro boi
EPDCCH sé& dugc do théy, nho do cai thién viéc st dung céc Ung vién
EPDCCH. |

Fig.9 14 Iuu d6 ctia phuong phap gan s6 13n do md mim theo phuong
an thuc hién khac cia sang ché. Phuong 4n thuc hién trén Fig.9 tuong
mg v6i phuong 4n thuc hién trén Fig.5; cach thirc gan s lwong Gmg vién
EPDCCH theo phuong 4n thyc hién trén Fig.5 va cach thirc gan s6 1an do
md mim theo phuong 4n thuc hién trén Fig.9 13 twong tu hoic twong tmg
v6i nhau. Dé tranh 13p lai, cach thirc gan khéng dugc mb ta chi tiét lai
nira.

901: UE xac dinh réng cac mirc d6 gop dugc hd tro béi EPDCCH 1a
{1,2,4,8, 16}.

902: UE x4c dinh rang sb 1an do md mim tuong tmg véi nim mirc do

‘gopla {a, b, c,d, e}.

903: UE x4c dinh rang cac muc d6 gdp duoc hd trg boi EPDCCH s&
duogc do thay 13 {2, 4, 8, 16}.

904: UE gan a 1an do mo mim tuong tng véi mirc d6 gbp 1 cho cac
muc d0 gop 2, 4, 8, va 16 theo cac ty 1€ b/(b+ctd+e), c/(b+ctdte),
d/(b+ctd+e), va e/(b+ctd+e).

905: UE gan mot trong
(a-b/(b+c+d+e)-c/(b+c+d+e)-d/(b+c+d+e)-e/(b+ctd+e)) 1an dO md mim
con lai cho cac muc d¢ gop {2, 4, 8, 16} 14n luot theo thi tu giam cuda céac

muc d6 gop.
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Theo phuong 4n thuc hién sang ché, UE gén lai sb 1an do mod mim
twong Umg véi mitc 46 gdp khong duoc hd trg bdi EPDCCH sé& duge do
thiy, nho d6 cai thién viéc sir dung s6 14n do mo mam.

Fig.10 14 Iru dd cta phuong phap gan sb 14n dd md mam theo phuong
an thuc hién khac cda sang ché. Phuong 4n thuc hién trén Fig.10 tuong
tmg vé&i phuong 4n thyc hién trén Fig.6; cach thirc gan s lugng ng vién
EPDCCH theo phuong 4n thuc hién trén Fig.6 va cach thiic gan s6 1an do
mod mim theo phuong 4n thuc hién trén Fig.10 13 twong tu hoic tuong
g v6i nhau. D& tranh lap lai, cach thirc gan khong dugc mod ta chi tiét
lai nita.

1001: UE x4c dinh rang cac muc d6 gop duoc hd trg boi EPDCCH 1a
{1,2,4,8, 16}.

1002: UE xéc dinh riing s 14n dd md mim tuong tmg véi nim miic do
gopla {a, b, c,d,e}.

1003: UE x4c dinh ring cac mirc d6 gop dugc hd trg bdi EPDCCH s&
dugc do thay 1a {2, 4, 8, 16}.

1004: UE gan s6 a 14n do md mam twong tmg véi mic d6 gop 1 dén
murc d gdp 8.

Theo phwong 4n thuc hién sang ché, UE gén lai s6 1an do mo mim
tuong ng véi mic d6 gdp khong duge hd trg béi EPDCCH s& dugc do
thdy, nho d6 cai thién viéc sir dung sé 1an do mo mam.

Fig.11 1a Iuu d6 ctia phuong phap géan s 14n do md mim theo phuong
an thuc hién khac cua sang ché. Phuong an thuc hién trén Fig.11 tuong
g v&i phuong 4n thuc hién trén Fig.7; cach thirc gan s lugng Gmg vién
EPDCCH theo phuong 4n thyc hién trén Fig.7'va cach thirc gan sb 1an do
mo mam theo phuong 4an thuc hién trén Fig.11 13 tuong tu ho#c tuong
mg v6i nhau. D& tranh 1p lai, cach thitc gan khong duge mé ta chi tiét

lai nita.
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1101: UE xac dinh ring cac mic d6 gdp duge hd trg béi EPDCCH la
{1,2, 4,8, 16}.

1102: UE xéc dinh ring s6 14n dd mo mAm tuong tmg véi nim murc do
gopla {a, b, c,d,e}.

1103: UE xac dinh réng cac murc d6 gop dugc hd trg bdi EPDCCH s&
duge do thay 1a {2, 4, 8, 16}.

1104:. UE gan 5b/4, 5c/4, 5d/4, va Se/4 1an do md mim cho cic muc
do6 gop {2, 4, 8, 16} 14n luot theo ty 1€ 5/4 cta s6 muc do gop dugc hd tro
béi EPDCCH cho sé mirc dd gop duoc hd trg béi EPDCCH s& duge do
thay.

1105: UE gan mdt trong (a-5b/4-5¢/4-5d/4-5¢e/4) 14n do mod mim con
lai cho cac muc do gop {2, 4, 8, 16} 14n lugt theo thr tu giam cla cac
mirc do gop.

Theo phuong an thuc hién sang ché, UE gén lai s6 1an do mo mim
tuong tmg v6i mic d6 gop khong dugc hd trg béi EPDCCH s& duoc do
thdy, nh&r d6 cai thién viéce sir dung s6 1an dd md mim.

Fig.12 1a luu db ciia phuong phép gan s6 14n do mo mAm theo phuong
an thuc hién khac cua sang ché. Phuong 4n thuc hién trén Fig.12 tuong
tmg v&i phuong an thue hién trén Fig.8; cach thic gan s6 luong tmg vién
EPDCCH theo phuong an thuc hién trén Fig.8 va cach thl’Icl gan s 1an do
mod mim theo phuong 4n thyc hién trén Fig.12 1a tuong tu hodc tuong
g v6i nhau. P& tranh 13p lai, cach thic gan khong dugc mo ta chi tiét
lai nira. |

1201: UE xac dinh rﬁng cac muc d6 gop duoc hd trg bdi EPDCCH la
{1,2,4,8, 16}.

1202: UE x4c dinh rang s6 14n do mo mam tuong tmg véi nim muc do
gop la {a, b, c, d, e}.

1203: UE x4c dinh ring cac mirc d6 gop dugc hd trg béi EPDCCH sé&
dugc do thay 1a {2, 4, 8, 16}.
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1204: UE gan déu a cho tap {2, 4, 8, 16}, & @6 mbi mot mic d9 gop
thu dugc a/4 1an d6 md mim.

1205: UE gan moét trong (a-5b/4-5¢/4-5d/4-5¢e/4) 14n do mo mim con
lai cho cac mirc do gop {2, 4, 8, 16} lan luot theo thtr tur giam cua cac
muc do gop.

Theo phwong 4n thyc hién sang ché, UE gan lai s6 1an do md mim
tuong ung voi muc d¢ gop khong duoc hd trg boi EPDCCH s& duge do
thiy, nhd d6 cai thién viéc sir dung s6 14n do mo mam.

Fig.13 1a so d khéi ctia tram co s& theo phuong 4n thuc hién sang ché.
Tram co s& 1300 trén Fig.13 gdm khéi xac dinh thir nhit 1301 va khéi
xac dinh thi hai 1302. Tram co s& trén Fig.13 c6 thé thyuc thi cac budc
duoc thuc hién boi tram co s& trén Fig.1, Fig.2, va Fig.5 dén Fig.8. bé
tranh 13p lai, cac budc khong dugc md ta chi tiét lai nira.

Khéi x4c dinh thir nhit 1301 duoc cAu hinh dé xac dinh tip muc d6
gOp thir nhit {L;}, va xac dinh s lugng tmg vién EPDCCH tuong tng
v6i mbi mot mire dd gop & mirc dd gdp {Li;}, & d6 {Ly;} dugc tao bdi N
muc dd gdp duoc hd tro bdi EPDCCH, i 13 s6 nguyén dwong, va gié tri
cta i nim trong khoang tir 1 dén N.

Khéi xéc dinh thir hai 1302 dugc cdu hinh dé x4c dinh tdp mirc do gop
thir hai {L,;}, va xdc dinh sé luong tmg vién EPDCCH tuong tmg véi
m&i mét mirc do gop & miic d6 gop {Ly;}, & d6 {Ly;} duoc tao bdi M muc
d6 gop duoc hd trg boi EPDCCH sé& dugc do thiy, j 12 s6 nguyén duong,
gi4 tri cia j ndm trong khoang tir 1 dén M, {L,;} 1a tap con cua {L;;},
M<N, va s lugng tmg vién EPDCCH tuong tmg v6i Ly & {L,;} 16n hon
hoic bang s lugng tmg vién EPDCCH tuong tng véi Ly & {Ly;}.

Theo phuong 4n thuc hién séng ché, tram co s& géan lai s lugng tmg
vién EPDCCH twong tmg véi muc d6 gop khong dugc hd trg bai
- EPDCCH sé& duqc do théy, nho d6 cai thién viéc st dung cac tng vién
EPDCCH.
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Mot céch tily chon, theo phuong 4n thyuc hién khac, khdi xac dinh tht
hai 1302 dugc cu hinh cu thé ¢ xac dinh (N-M) mirc dd gop con lai sau
khi cac mic d6 gop & {L,} dugc loai bo khoéi {L;}; xac dinh téng sb P
tmg vién EPDCCH tuong tmng véi (N-M) mtrc d gbép & {L;;}; va gan P
tng vién EPDCCH vao céc muirc d6 gop & {L,;}.

Mot cach tiiy chon, theo phuong 4n thuc hién khéc, khdi x4c dinh thir
hai 1302 dugc ciu hinh cu thé d& gan P1 vmg vién EPDCCH vio c4c mitc
do gdp & {Ly} trong thdi gian thir nhét; va gan P2 tmg vién EPDCCH
vao cac muc do gop & {L,;} trong thoi gian thit hai, & d6 P1+P2<P.

Mot cach tliy chon, theo phuong an thuc hién khéc, khdi x4c dinh thir
hai 1302 dugc ciu hinh cu thé d& gan déu P1 umg vién EPDCCH vao céc
murc 40 gop & {Ly;}. .

Mbt cach tity chon, theo phuong an thuc hién khac, khéi x4c dinh thi
hai 1302 dugc cau hinh cu thé dé gan P1 tmg vién EPDCCH theo ty 16
ctia sb luong tmg vién EPDCCH tuong tmg véi mdi mot mirc dd gop {Ly}
& {Ly;} vao tong sb cc tng vién EPDCCH tuong g véi tht ca mirc do
gop {Lz} & {Lui}.

Mot cach tiry chon, theo phuong an thuc hién khac, khéi xac dinh thi
hai 1302 dugc céu hinh cy thé d&é gan P1 tmg vién EPDCCH vao céc mirc
d6 gop & {L,;} theo mdi quan hé ty 18 thusn gitta N va M.

Mot cach tity chon, theo phuong an thuc hién khac, khdi x4c dinh thi
hai 1302 dugc cdu hinh cu thé d& gan tudn hoan mét tmg vién EPDCCH
cho cac mirc d6 gbp & {L,;} 14n Iuot theo thir tw ting clia cac muc do 20p;
hodc gan tudn hoan mét tng vién EPDCCH cho cic muc do gop & {Ly}
14n luot theo thi tw giam cta cac muc do gop.

Mot cach tity chon, theo phuong an thuc hién khac, khéi xc dinh tht
hai 1302 dwoc cdu hinh cu thé d& gan P1 tGng vién EPDCCH cho mét
mirc dd gop ¢ {Ly;}.

Mot céch tlly chon, theo phuong 4n thuc hién khéc, khéi x4c dinh thir
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hai 1302 dugc ciu hinh cu thé 4 x4c dinh {L,;} theo dinh dang DCI cua
EPDCCH s& dugc do thiy va/hoic sb luong khéi tai nguyén kha dung
ctia mbi mét cip khdi tai nguyén vat 1y tuong tmg véi EPDCCH s& dugc
do théy.

Mot céach tlly chon, theo phuong 4n thuc hién khac, khdi x4c dinh the
hai 1302 duoc cAu hinh cu thé d& x4c dinh it nhit mot ngudng theo dinh
dang DCI cua EPDCCH; va x4c dinh {L,;} theo it nhit mot ngudng.

Fig.14 13 so d6 khéi cta thiét bi ngudi ding theo phuwong an thuc hién
sang ché. 1400 trén Fig.14 gém khéi x4c dinh thir nhat 1401 va khbi x4c
dinh thir hai 1402. UE trén Fig.14 c6 thé thue thi cac bude duge thuc hién
béi cac tram co s trén Fig.3, Fig.4, va Fig.9 dén Fig.12. D& tranh 13p lai,
cac bude khong duge mo ta chi tiét lai nira.

Khéi x4c dinh thtr nhat 1401 duoc ciu hinh dé x4c dinh tip muc do
gop thar nhit {L;;}, va xac dinh s6 14n do md mim twong tmg v6i mdi
mdt mirc do gop & miic do gop {Lii}, & d6 {L;} dugc tao béi N muc d6
gdp dugc hd trg béi EPDCCH, i 13 s6 nguyén duong, va gia tri cla i ndm
trong khoang tir 1 dn N.

Khdi xéc dinh thir hai 1402 duoc ciu hinh dé x4c dinh tap mirc do gop
thir hai {Ly;}, va xé4c dinh s6 lan do mo mim twong tmg véi m&i mét mirc
do6 gop & muc do gop {Lo;}, & d_é {Ly} duoc tao béi M mirc d§ gop duoc
hd trg béi EPDCCH s& dugc do thiy, j 13 s6 nguyén dwong, gid tri cia j
~ndm trong khoang tir 1 dén M, {Ly;} 1a tap con ctia {L;;}, M<N, va s 1an
dd mod mam tuong g v&i Ly; & {Ly} 16n hon hoic bang s 1an do mo
mAm twong mg véi Ly & {Ly;}.

Theo phuong an thyuc hién sang ché, UE gén lai s6 14n dd mo mim
tuong (g véi mitc 46 gop khong dugc hd trg bdi EPDCCH s& duogc do
thdy, nho d6 cai thién viéce st dung s6 1an do mo mim.

Mot cach tlly chon, theo phuong 4n thuc hién khac, khéi x4c dinh tht
hai 1402 duoc cdu hinh cu thé dé xac dinh (N-M) mtc d6 gop con lai sau
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khi cac mirc do gdp & {Ly;} dugc loai bo khoi {L;;}; xac dinh sb P 1an do
mo mim twong tmg véi (N-M) mitc d6 gop & {Ly;}; va gan P 14n do mo
mim cho c4c muc d6 gdp & {Ly}.

Mot cach tuy chon, theo phuong an thuc hién khéc, khéi x4c dinh thi
hai 1402 dugc cu hinh cu thé dé gan P1 1an do md mam cho cac mirc d6
g0p & {Ly;} trong thdi gian thir nhit; va gén P2 1an do md mim cho cac
murc d9 gop & {Ly} trong thoi gian thir hai, & d6 P1+P2<P.

Mot cach tity chon, theo phuong an thuc hién khéac, khéi xac dinh thir
hai 1402 duoc ciu hinh cu thé dé gan déu P1 14n dd md mim cho céc
mirc d gop ¢ {Ly;}.

Mot cach tuy chon, theo phuong an thuc hién khéc, khéi x4c dinh tht
hai 1402 duoc ciu hinh cu thé @& gan P1 14n do mo mAim theo ty 18 cia s
1an do md mim twong tmg v6i mdi mdt mitc d6 gdp {Ly} & {L;;} vao
téng s6 1an do md mam tuong Umg véi tat ca mirc d6 gdp {Ly;} & {Lys}.

Mot céach tity chon, theo phurong 4n thuc hién khéc, khéi x4c dinh thi
hai 1402 dugc cu hinh cu thé dé gan P1 14n do mod mim cho cic mirc do
gop & {Ly;} theo mdi quan hé ty 18 thuén giita N va M.

Mot cach tity chon, theo phuong 4n thuc hién khéc, khéi xac dinh thir
hai 1402 duoc cdu hinh cu thé dé gan tuin hoan méot 14n do mod mim cho
cac muc do gop & {Ly} lan luot theo thir tu ting ciia cac mirc do gop;
hodc gan tuin hoan mot 14n do md mAm cho cac mirc d6 gop & {Ly} lan
luot theo thir ty giam ctia cac mac d6 gop.

Mot cach tuy chon, theo phuong an thuc hién khéc, khéi x4c dinh tht
hai 1402 dwoc cAu hinh cu thé dé gan P1 14n dd mo mim cho mét mirc do
£0p & {Lyj}.

- Mot cach tury chon, theo phuong 4an thuc hién khéc, khéi xac dinh thir
hai 1402 dugc cdu hinh cy thé @ x4c dinh {L,} theo dinh dang DCI cuia
EPDCCH s& dugc do thiy va/hodc sb luong khdi tai nguyén kha dung

ctia mbi mot cip khéi tai nguyén vét 1y twong tmg véi EPDCCH s& dugc
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do thay.

Mot céch tiry chon, theo phuong 4n thyc hién khac, khéi xac dinh thir
hai 1402 dugc cdu hinh cu thé @ x4c dinh it nhat mot ngudng theo dinh
dang DCI cia EPDCCH; va xac dinh {L,;} theo it nhit mot ngudng.

Fig.15 13 so d6 khdi cta tram co sé theo phuong 4n thuc hién khac cia
sang ché. Tram co s& 1500 gdm bd xir Iy 1501 va bd nhé 1502. Tram co
s& trén Fig.15 c6 thé thuc thi cac bude duge thuc hién béi tram co s& trén
Fig.1, Fig.2, va Fig.5 dén Fig.8. P& tranh lap lai, cic budc khong duoc
mé t chi tiét lai nita. |

B6 xir Iy 1501 dugc cAu hinh d& x4c dinh tdp mirc d6 gdp thir nhét
{L1;}, va x4c dinh s luong tmg vién EPDCCH twong tmg v&i méi mot
murc d¢ gdp & mic d6 gdp {Lu}, & d6 {L} dugc tao bdi N mirc d6 gdp
duogc hd trg béi EPDCCH, i 13 s6 nguyén duong, va gia tri cua i nam
trong khoang tir 1 dén N. B6 nhé 1502 dugc ciu hinh dé Iwu trit {L;;} va
s6 lugng tmg vién EPDCCH tuong tmg véi cac muc d6 gop & {Li;}.

B6 xtr 1y 1501 dugc cAu hinh dé x4c dinh tp mic do gop thi hai {Ly},
va x4c dinh sb lugng tmg vién EPDCCH tuong {mg véi mdi mot mirc do
gop & mitc dd gdp {Ly}, & d6 {Ly} duoc tao bdi M mire do gdp duogc hd
trg béi EPDCCH s& dugc do thdy, j 12 s6 nguyén dwong, gia tri ciia j ndm
trong khoang tir 1 dén M, {L,;} 1a tap con cua {L;;}, M<N, va s6 luong
tmg vién EPDCCH tuong tmg v6i Ly; & {L,;} 16n hon hodc béng sb luong
tmg vién EPDCCH tuong ung véi Ly & {L;;}. B6 nhé 1502 duoc chu
hinh d& luu trix {Ly} va sb lugng tmg vién EPDCCH tuong mg véi cac
mitc do gop & {Ly}. |

Theo phuong an thyuc hién séng ché, tram co s& gan lai sb lwong tmg
vién EPDCCH tuong tng véi mirc d6 gop khong duge hd trg boi
EPDCCH sé duogc do tha"ly, nho d6 cai thién viéc stir dung cac ung vién
EPDCCH.

Mot céach tuy chon, theo phuong an thuc hi€n khac, bo xr ly 1501
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duoc ciu hinh cu thé dé 14y {L;;} tir bd xir Iy 1502, x4c dinh (N-M) miic
do gdp con lai sau khi cac mirc d§ gop & {L;} duoc loai bd khéi {L;;};
xé4c dinh téng sb P tmg vién EPDCCH tuong tmg v6i (N-M) murc d6 gop
& {Ly;}; va gén P timg vién EPDCCH vao cac murc do gop & {L;}.

Mot cach tuy chon, theo phuong an thuc hién khéac, by xt 1y 1501
duoc cu hinh cu thé dé 14y {Ly} tir by xir Iy 1502, gan P1 tmg vién
EPDCCH vao cac muc 46 gop & {L;} trong thoi gian thir nhéit; va gan P2
ung vién EPDCCH vao cdc mtc d§ gop & {L,;} trong thoi gian thir hai, &
d6 P1-+P2<P.

Mot cach tiy chon, theo phuong 4n thuc hién khéc, bo xtr 1y 1501
duoc cAu hinh cu thé d& gan déu P1 émg vién EPDCCH vio cic mirc do
g0p ¢ {Ly}.

Mot cach tity chon, theo phuong &n thuc hién khic, bo xit 1y 1501
dwoc cdu hinh cy thé dé gan P1 {mg vién EPDCCH theo ty 18 cua sb
lugng tng vién EPDCCH tuong g véi mdi mot mic do gop {Ly} &
{Ly;} vao tdng sb cac umg vién EPDCCH twong tmg véi tit ca mirc do
g0p {Ly} 0 {Lui}.

Mot cach tuy chon, theo phuong an thuc hién khéac, bo xtr 1y 1501
dugc ciu hinh cu thé d8 gan P1 tmg vién EPDCCH vao cic mirc d6 gop &
{L,;} theo mdi quan hé ty 1¢ thuan gitta N va M.

Mot cach tuy chon, theo phuong an thuc hién khac, bé xir 1y 1501
~dugc cAu hinh cy thé dé gan tudn hoan mét vmg vién EPDCCH cho cac
murc do gop & {Lo;} 14n luot theo thir tir ting cta cac mic dd gdp; hodc
gan tudn hoan mét tmg vién EPDCCH cho cac mirc do gop & {Lo;} lan
luot theo thir ty gidm ctia cac muc d gop.

Mot cach tuy chon, theo phuong an thuc hién khéac, bé xtr 1y 1501
dugc ciu hinh cu thd dé gan P1 tmg vién EPDCCH cho mét mirc d6 gop
G {Loj}- |

Mot cach tuy chon, theo phuong an thuc hién khac, bd xu 1y 1501
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dugc ciu hinh cu thé dé x4c dinh {L,;} theo dinh dang DCI ctia EPDCCH
s& duoc do thiy va/hoic sb lugng khéi tai nguyén kha dung cia mbi mét
cap khéi tai nguyén vat 1y twong tmg v6i EPDCCH sé& dugc do thiy.

Mot cach tiy chon, theo phuong an thyc hién khac, by xir Iy 1501
dugc ciu hinh cu thé @ x4c dinh it nhit mot ngudng theo dinh dang DCI
“cia EPDCCH; va xé4c dinh {L;} theo it nhat mot ngudng.

Fig.16 14 so db khdi ctia thiét bi nguoi ding theo phuong an thuc hién
khéc cta sang ché. Fig.16 gdm bo xir 1y 1601 va bd nhé 1602 UE trén
Fig.16 c6 thé thyuc thi cac budc dugc thuc hién béi cac tram co sd trén
Fig.3, Fig.4, va Fig.9 dén Fig.12. D& tranh lap lai, cac budc khong dugc
mo té chi tiét lai nira.

Bo xir I 1601 duoc ciu hinh dé x4c dinh tip mirc d6 gdp thir nhét
{Ly;}, va x4c dinh s6 14n do md mim tuong tmg v6i mdi mot mirc dd gop
& mirc do gop {Li;}, 0 @6 {L;;} dugc tao bsi N mirc d6 gop duoc hd trg
- b&i EPDCCH, i 12 sb nguyén duong, va gi tri cia i ndm trong khoang tir

1 dén N. B nhd 1602 dugce chu hinh @& luu trir {L;;} va sb 1an do mo
mam tuong Gng véi cac mirc d6 gop in {Ly;}.
Bo xtr 1y 1601 dugc cau hinh dé x4c dinh tap mitc do gop thi hai {Ly;},
va x4c dinh s6 14n do mo mim twong tmg véi mdi mot mirc 46 gdp & mirc
| do gop {L}, & d6 {L,;} duoc tao bé1 M muc d6 gop dugc hd trg boi
EPDCCH s& dugc do thiy, j 13 s6 nguyén duong, gia tri cia j ndm trong
khoang tir 1 dén M, {L,} 13 tip con cia {L;;}, M<N, v sb 1an do mo
mAm tuong mg véi Ly & {Ly} 16n hon hodc bang s 1an do md mim
tuong tmg v&i Ly; & {Ly;}. Bo nhé 1602 dugc cau hinh dé luu trit {Ly;} va
s6 14n do mo mim tuong g véi cac mirc d6 gdp & {Ly}.
~ Theo phuong 4n thuc hién sang ché, UE gan lai s 1an dd mo mim
twong mg voi mirc do gbép khong duge hd tro béi EPDCCH s& duoc do
thiy, nhd d6 cai thién viéc sir dung s6 1an do mo mim.

M0ot cach tiy chon, theo phuong an thuc hién khac, b xt 1y 1601
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dugc cdu hinh cu thé dé 14y {L,;} tir bd xir 1y, x4c dinh (N-M) mirc do
g0Op con lai sau khi cac mirc d6 gdp & {L,;} duoc loai bo khéi {L;;}; xac
dinh s6 P 14n dd md mim twong tmg véi (N-M) mirc d6 gop & {Ly;}; va
gan P 14n do md mim cho cac mitc d6 gop & {Ly;}.

Mot cach tuy chon, theo phuong an thuc hién khac, b6 xur ly 1601
dugc chu hinh cu thé dé 14y {L,;} tir bo xi 1, gan P1 1an d6 md mam cho
cac mirc dd gop & {L,;} trong thoi gian thi nhit; v gan P2 1in do mod
mim cho céc mic 40 gdp & {Ly;} trong thoi gian thir hai, & d6 P1+P2<P.

Mot cach tuy chon, theo phuong an thuc hién khac, b xir 1y 1601
dugc ciu hinh cu thé dé gan déu P1 14n do mo mAm cho cic mic do gop
0 {La}.

Mot cach tuy chon, theo phuong an thuc hién khac, b xir 1y 1601
duoc cdu hinh cu thé dé gan P1 14n dd mo mim theo ty 16 cia s6 1an do
md mim tuong tmg v&i mdi mot mirc d6 gop {Ly} & {Li} vao tong sd
‘14n dd md mAm twong tmg véi tit ca mirc d6 gop {Ly} & {Lii}.

Mot cach tuy chon, theo phuong an thuc hién khac, bo xtr 1y 1601
dugc cdu hinh cu thé dé gan P1 14n do mod mim cho cic mirc d6 gop &
{L,;} theo mdi quan hé ty 18 thuan giita N va M.

Mot cach tuy chon, theo phuong an thuc hién khac, bo xir 1y 1601
duoc ciu hiﬁh cu thé dé gan tudn hoan mot 1an do mod mim cho céc muc
do gop & {Ly} 14n luot theo thtr tyr ting cua cac mirc do gdp; hodc gan
tudn hoan mot 14n dd md mim cho cac mitc d6 gop & {Ly;} 14n luot theo
thir tu giam cda cac mirc d§ gop.

Mot cach tuy chon, theo phuong an thuc hién khac, bé xir 1y 1601
dugc chu hinh cu thé dé gan P1 14n do md mAm cho mot mic d6 gdp &
{Laj}-

Mot cach tuy chon, theo phuong an thuc hién khac, bé xtr 1y 1601
duoc cAu hinh cu thé d& x4c dinh {L,;} theo dinh dang DCI ctia EPDCCH

s& duoc do thay va/hodc so luong khoi tai nguyén kha dung cua mdi mot
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cap khéi tai nguyén vat 1y twong tng véi EPDCCH s& dugc do thay.

Mot céach tiy chon, theo phuong an thyc hién khac, b xir 1y 1601
dugc cdu hinh cy thé @& xac dinh it nhit mét ngudng theo dinh dang DCI
ciia EPDCCH; va x4c dinh {L,;} theo it nhit mot ngudng.

Mot céach tity chon, theo phuong an thyuc hién khac:

(Cach xac dinh viéc gan tmg vién mbi mét mirc d6 gop)

Duéi cac kich thudc tap khac nhau {2, 4, 8}, tong sb tng vién dugc
gan trong sb cac mirc d6 gop. Dudi cac kich thudce tap khac nhau, tic 13,
cac sb khac nhau cip khéi tai nguyén vt 1y, sb chi tiét kénh didu khién
ting cuong ECCE khac nhau. Chéng han, khi mdi mot cip khéi tai
nguyén vt 1y tuong tng vé6i cac khdi tai nguyén vat 1y caa 4 ECCE, s6
chi tiét kénh diéu khién ting cuong ECCE & hai cip khdi tai nguyén vat
1y 12 8, va do vay, tdng sb tmg vién ciia cac mirc d6 gdp khac nhau {1, 2,
4,8, 16} ma co thé dugc hd tro boi hai cip khéi tai nguyén vat Iy 13 {8, 4,
2, 1, 0}, mét cach tuong tmg; tng sb chi tiét kénh didu khién ting cudng
trong bén cip khdi tai nguyén vat 1y 13 16, va do vay, téng sb (mg vién
cua cac muc d¢ gop khac nhau {1, 2, 4, 8, 16} ma co thé dugc hd tro béi
bdn cip khdi tai nguyén vat 1y 1a {16, 8, 4, 2, 1}, mdt cach twong tmg. Do
d6, téng sb chi tiét kénh diéu khién ting cudng trong tam cip khéi tai
nguyén vat 1y 13 32, va do §ay, téng sb g vién ctia cac mirc d6 gop khac
nhau {1, 2, 4, 8, 16} ma c6 thé dugc hd tro boi tAm cip khéi tai nguyén
vat1y 1a {32, 16, 8, 4, 2}, mét cach tuong tmg.

C6 hai tlly chon gén téng sb tmg vién trong sé cac mic d6 gop khéc
nhau:

(1). i véi tong s6 M tng vién, phép gan tmg vién 1 ctia mdi mot
mitc 49 gdp duogc xac dinh theo téng sb Umg vién ciia cic muc d6 gop
khéc nhau c6 thé dugc hd tro bai kich thudce tap 16n nhét, tirc 13, sb lugng

t5i da cap khi tai nguyén vét 1y; ching han, M tng vién dugc gin cho

cic murc do gop khac nhau theo tong s6 tmg vién ma cé thé duoc hd tro
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béi tam cap khéi tai nguyén vat 1y. Gia sir ring sau khi gan, tdng sb tmg
vién ma c6 thé dugc hd tro béi cac mire 46 gop {1,2,4,8,16} 13 {4, 6, 2,
2, 2}, mét cach twong tmg. O thdi diém nay, trong trudng hop bbn cip
khéi tai nguyén vat 1y, tng sé tmg vién cua mic d6 gop 16 13 2, nhung
téng sb tmg vién ma thuc sy c6 thé dwoc hd tro boi mire d6 gop 16 chi 1a
1; tuy nhién, bat k& sé cap khéi tai nguyén vat 1y trong mdi mét tap 14 2, 4,
hoic 8, tong sb tmg vién ctia mirc dd g0p 16 méc dinh 12 2 trong truong
hop nay. Trong khi gan {mg vién gifra hai tdp cho mdi mét mic do gop,
- viéc gan thém giita nhiéu tip dya trén luat dinh trude cu thé duge thuc
- hién theo tong s6 tmg vién cia mdi mot mirc d6 gdp dwoc xac dinh khi
gan ung vién 1, nhu {4, 6, 2, 2, 2} trong vi du trudc do.

(2). DBéi véi tong sé M tmg vién, phép gan mg vién 2 cho mdi mot
muc d6 gdp dudi céac kich thudc tap khac nhau dugce xac dinh theo kich
thuéc thuc ciia mdi mot tap, tic 13, téng s6 ung vién cua cac muc do gop
khac nhau c6 thé dugc hd tro boi cip khéi tai nguyén vat 1y trong tap, &
d6 tong s6 tmg vién ma cé thé dugc hd trg boi mdi mdt mic dd gdp
khong vuot qua tdng s6 tmg vién ma thuc su c6 thé dugc hd trg boi tap.
Chéng han, M tmg vién duoc gan cho cic mirc 6 gdp khac nhau theo
téng s6 tmg vién ma c6 thé dugc hd tro béi tAm cip khéi tai nguyén vat ly,
va gia st rang sau khi viéc gan, téng sé‘l'mg vién ma c6 thé duoc hd tro
bdi cac muc d6 gop {1, 2, 4, 8, 16} 1a {4, 6, 2, 2, 2}, mét cach tuong ng.
Sau khi M tng vién dugc gan cho cac mirc d§ gdp khac nhau {1, 2, 4, 8,
16} theo tong s6 tmg vién ma c6 thé duoc hd trg boi bdn cip khéi tai
nguyén vat 1y, tong sb tmg vién ciia cac muc do gop 1a {4, 6, 2, 2, 1},
hoac {4, 6, 3, 2, 1}, hodc {4, 7, 2, 2, 1}, hodc {5, 6, 2, 2, 1}, hodc tuong
tu, mot cach tuong Umg. Sau khi M tng vién dugc gan cho cac mirc dd
gop khac nhau {1, 2, 4, 8, 16} theo téng s6 tmg vién ma c6 thé dugc hd
trg boi hai cip khéi tai nguyén vat 1y, tdng s6 Gmg vién cia cac mirc do

gop 1a {4, 4, 2, 1, 0} hodc {8, 4, 2, 1, 0}, va tuong tu, mdt cach tuong

-46-



19586

tmg. Tuong tu, trong truong hop & d6 cac mirc dd gdp ma co thé duoc hd
tro 1a {2, 4, 8, 16}, M ung vién dugc gan cho cac mirc 46 gdp khac nhau
theo tong s6 tng vién ma c6 thé duoc hd trg béi tdm cap khéi tai nguyén
vét 1y theo cach tuong tw, va gia st rang, sau khi gan, tong sb tmg vién
ma ¢6 thé dugc hd tro bdi cac mue do gop {2, 4, 8, 16} 1a {6, 6, 2, 2},
mdt cach tuong tng. Sau khi M tng vién dugc gan cho cdc mirc d6 gbp
khéc nhau {2, 4, 8, 16} theo tong s6 tmg vién ma c6 thé dugc hd trg béi
bbn cip khdi tai nguyén vat 1y, tdng sb tmg vién cta cic mirc d6 gop 13
{6, 6, 2, 1}, hodc {6, 7, 2, 1}, hodc {7, 6, 2, 1}, va tuong tu, mot cach
tuong Ung. Sau khi M tng vién dugc gan cho cac mirc d§ gop khac nhau
{2,4, 8, 16} theo tng sb tng vién ma c6 thé duoc hd tro béi hai cip khdi
tai nguyén vat 1y, tong s tmg vién ciia cac mirc d6 gop 1a {4, 2, 1, 0}, va
tuong tu, mot cach tuong ung.

Trong khi gin Ung vién gifta hai tdp cho mdi mot mac do gdp, viéc
gén mg vién giita hai tap dugc thuc hién theo tong sb Gmg vién cia mbi
mot mirc d§ gdp theo céc kich thudc tap khac nhau duge xac dinh khi gan
tmg vién 2. Mt cach tuy chon, s6 luong tmg vién tuong tmg mdi mot
mirc d6 gdp co6 thé duoc xac dinh theo kich thudce tap 16n hon gitra hai tap.
Chéng han, d6i v6i hai tip c6 cac kich thudc tap 4 va 8 mdt cach tuong
mg, cAc mg vién cia mdi mot mirc do gdp duge gén gitra hai tap dua
trén téng s6 tmg vién cia mbi mot mirc dd gbp twong Umg véi kich thude
tap 8, nhu {4, 6, 2, 2, 2} tuong Ung véi {1, 2, 4, 8, 16} trong vi du trudc
do.

Nhu d6i véi tity chon 2, nguyén 1y co ban ciia n6 c6 thé duoc két luan
nhu sau: tbng s§ ing vién cia mbi mot mirc d6 gdp gén véi téng sb 1an
dd mod mim twong tmg véi mdi mét dinh dang DCI va téng sé tng vién
tuong ‘mg voi mic dd gép ndy ma thuc su ¢ thé duoc hd trg boi mdi
mot tap.

(3). Tuong tu nhu tlly chon (2) néu trén, phép gén Umg vién 2 cho mbi
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mot mic d6 gdp dudi cac kich thude tap khac nhau duge xac dinh theo
kich thuéc thuc ciia mbi mdt tap, tic 13, tdng sb Ung vién clia cac mirc d6
g0p khéc nhau c6 thé dugc hd tro boi cip khéi tai nguyén vat 1y trong tap,
& d6 téng s6 tmg vién ma c6 thé dugc hd trg boi mdi mot mic do gop
khong vuot qua tong sb tmg vién ma thuc su c6 thé dugc hd trg bai tap.
Trong khi gan mg vién giira hai tdp cho mdi moét mirc do gdp, viéc gan

g vién giita hai tp dugc thuc hién theo tong s6 tmg vién ctia mdi mot
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mirc do gdp dudi kich thudc tap 16n nhat dugc xac dinh khi gan tng vién

2.

O céc tiiy chon (2) va (3) néu trén, phép gan Umg vién clia mdi mot
mirc 46 gdp dudi céc kich thudc tap khac nhau cé thé duoc thé hién cu

thé nhu sau:

S6 14n gan tng vién trong ngit canh tap & ché d6 truyén tap chung:

Cac khung con thudong va

cac khung con dic bi€t, cau
hinh 3, 4, 8, v6i cac RE Xiresn

<104 kh3 dung va st dung CP-

Tt ca céc trudng hop khéc

thudng

Kich A A A A A A
thuéc tdp |L2 L4 L8 L16 (L1 L2 L4 L8
(cap PRB
#)

6 6 2 2 6 2
4 6 4 2 1 6 2
2 4 2 1 0 6 2

So lan gan mg vién trong ngir canh tap & cheé do truyen roi rac:
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Céac khung con thudong
va cac khung con dic biét, T4t ca cac truong hop khac
ciu hinh 3, 4, 8, v6i cac RE.
Xinresh <104 kha dung va su
dung CP thudng.
Kich 2 4 8 1 1 2 4 8 1
thudc tap 6 6
N  (c@p
PRB #)
8 6 6 2 2 4 6 2 2 2
4 61 6] 2| 1] 4| 6] 2| 2] 1
2 4 2 1 0 4 4 2 1 0

Ngudi c6 kién thirc trung binh trong linh vuc c6 thé nhan thirc ring,
theo cAc vi du dugc mo ta theo cac phuong 4n thuc hién dugc boc 16
trong ban mo ta nay, cac khéi va cac budc thuit toan éé thé dugc trién
khai nh¢ phin cimg dién tir, hodic két hop phin mém may tinh va phin
cting dién tir. Lidu cac chirc ning ¢ dugc thuc hién nhd phin cimg hoic
phﬁn mém phu thudc va céc tng dung cu thé va céc diéu kién tuén theo
thiét k& cua giai phap k§ thuat. Ngudi cé hiéu biét trong linh vuc ¢ thé
str dung cac phuong phap khac nhau dé thuc hién céc chic ning dugc mod
t4 cho mdi mdt img dung cu thé, nhung khong nén hiéu ring viéc trién
khai ndy vuot qua pham vi clia sang ché.

Ngudi c6 hiéu biét trong linh vuc hiéu 1 ring, d& mé ta ngin gon va
thun tién, cho quy trinh 13m viéc chi tiét cia hé théng néu trén, thiét bi,
va khdi, c6 thé vién din dén quy trinh tuong (mg & cic phuong phap néu

trén clia cac phuong an thuc hién, va cac chi tiét khong dugec md ta lai &
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day.

Theo mdt sé phuong 4n thuc hién duge dé cap trong sang ché, nén
hiéu ring hé thdng dugc boc 19, thiét bi, va phuong phap c6 thé duogc
trién khai theo céc cich khac nhau. Chéng han, thiét bi dwoc mé ta cla
c4c phuong 4n thyc hién chi 14y 1am vi dy. Chéng han, viéc phan chia
khdi chi 13 phan chia chirc ning logic va c6 thé 12 phan chia khac khi tridn
khai thyc té. Ching han, cic khéi hodc cac thanh phin c6 thd dugc két
hop hodc duogc tich hop vao hé théng khéc, hodic mét sb diu hiéu c6 thé
duge bd qua hodc khong duge thuc hién. Ngoai ra, cac ghép nbi 14n nhau
dugc dé cap hodc hién thi hodic cac ghép ndi truc tiép hodc cac két nbi
truyén thong c6 thé duoc trién khai thong qua mét sb giao dién. Cac ghép
nbi gian tiép hodc cc két nbi truyén thong gitra cac thiét bi hoic cac khdi
c6 thé dugc trién khai duéi dang dién tir, co khi, hodic cic dang khéc.

Cac khdi dugc md ta nhu 13 cic phén riéng 1& c6 thé hoic khong thé
tach roi v& mit vét 1y, va cic phin duoc hién thi nhu 13 céc khéi c6 thé
hozc khong thé 13 cac khéi vat 1y, c6 thé duge dit & mét vi tri holic c6 thé
dugc phén tan trén cac khdi mang. Mot phan hodc tit ca céc khdi c6 thé
dugc Iya chon theo nhu ciu thyuc té dé dat duwoc muc dich cia céc giai
phap theo cac phuong an thyc hién.

Ngoai ra, cic khdi chirc ning theo cic phuong 4n thuc hién sang ché
c6 thé dugc tich hop vio mdt khéi xir 1y, hoic mdi mot khéi cé thé ton tai
doc lap vé mit vat 1y, hodc hai hodc nhiéu khdi ¢ thé duge tich hop vao
mét khéi.

Khi cac chitc ning dugc trién khai duéi dang médun chirc ning phin
mém va ban hoic sir dung nhu 13 sén phim déc 1ap, cac chirc ning c6 thé
dugc luu trit trong vat luu trit méy tinh doc dwoc. Dya trén hiéu biét ndy,
céc giai phap k¥ thuat sang ché chi yéu, hoic mét phin déng gop vao
giai phap k¥ thuat di biét, hodc mot phan céc giai phép k¥ thuat c6 thé

duoc trién khai duéi dang san pham phan mém. San phim phian mém
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may tinh dugc luu trir trong vat luu trit va gdm vai 1énh @& chi thi thiét bi
may tinh (vbn ¢ thé 13 may tinh c4 nhan, may chu, hodc thiét bi mang
hoic tuong ti) dé thuc hién tit ca hodic mot phﬁn cua cac budc cua cac
phuong phap dugc md ta theo cac phuong 4n thuc hién sang ché. V4t luu
trit néu trén gbém: vat bit ky c¢6 thé luu trir m3 chuong trinh, nhu bd nhé
nhanh USB, dia cung thao dugc, bd nhd chi doc (ROM, Read-Only
Memdy), bd nhé truy xuét ngiu nhién (RAM, Random Access Memory),
dia ttr, hodc dia quang.

Céc phan mo ta néu trén chi 13 cic phuong 4n thuc hién sang ché cu
thé, nhung khéng nhim giéi han pham vi bao hd cta sang ché. Bién thé
hoic thay thé bat ky duoc suy ra d& dang béi ngudi ¢ hidu biét trong linh
vuc trong pham vi k¥ thuat duoc boc 16 theo sang ché s& nim trong pham
vi bao hd cla sang ché. Do vay, pham vi bao hy cla sang ché s& phu

- thudc vao cac diém yéu cau bao hd di kem.
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YEU CAU BAO HO

1. Phuong phap géan s tng vién kénh didu khién, phuong phap nay bao
gdm cac budc:

xé4c dinh (101), béi tram co s, dya trén tong sb tmg vién cla cac mic
gop khac nhau dugc hd trg boi sb cap khdi tai nguyén vat 1y 16n nhét, tap
murc d6 gdp thir nhat {L,;}, va sb luong kénh tmg vién kénh didu khién
vat 1y lién két xudng ting cudong (Enhanced Physical Downlink Control
Channel - EPDCCH), kénh diéu khién vt 1y lién két xubng ting cuong
trong Umg véi mdi mét mirc 6 gop & {Li;}, trong @6 {L;} duoc tao bsi
N muc d6 gop duoc hd tro bdi EPDCCH, i 13 s6 nguyén duong, va gia tri
ctia i ndm trong khoang tir 1 dén N;

xéc dinh (102), bdi tram co so, dua trén tng sd Ung vién ctia cac mirc
g0p khéc nhau duqc hd trg boi s6 cip khéi tai nguyén vat 1y thuc va sb
lugng tng vién EPDCCH xac dinh turong tng véi mdi mot mic do gop &
{Ly;}, tip murc d6 gdp thir hai {L,;} va s luong tng vién EPDCCH x4c
dinh tuong tmg véi mdi mot muc 46 gdp & {Ly;}, trong d6 {L,;} dugc tao
béi M muc d6 gdp dugc hd trg bsi EPDCCH s& dugc do thiy, j 1a sb
nguyén duong, gia tri cia j ndm trong khoang tir 1 dén M, {Ly} 1a tap
con cia {Ly;}, M<N, va sb luong tmg vién EPDCCH tuong tmg voi Ly; &
{L,;} 16n hon hodc bang s6 luong tmg vién EPDCCH tuong tmg véi Lyo
{Lii}.

2. Phuong phép gan sb tng vién kénh diéu khién theo diém 1, trong d6
budc xac dinh, bdi tram co 0, sb lugng tng vién EPDCCH tuong ung
v6i mbi mot mirc d6 gop & {Li;} bao gdm cac budc:

xac dinh, bdi tram co s, (N-M) mirc 4§ gop con lai sau khi cac muc
d6 gdp & {Ly} dugc loai bé khoi {Ly;};

x4c dinh, boi tram co s, tong s6 P tng vién EPDCCH tuong tmg véi
(N-M) mire d6 gop ¢ {L1}; va
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gén, boi tram co sé, nhiéu nhét P ung vién EPDCCH vao cac mirc d6

gop ¢ {Ly}.

3. Phuong phép gan s tmg vién kénh diéu khién theo diém 2, trong d6
budc gan, béi tram co s, P ung vién EPDCCH vao cac murc d6 gop &
{L,;} bao gbm céc budc:

gén, boi tram co sé, P1 ting vién EPDCCH vao céc muc d6 gdp & {Ly;}
trong thoi gian thir nhét; va

gan, bdi tram co sé, P2 ing vién EPDCCH vao cac muc dd gop ¢ {L;}

trong thoi gian tha hai, trong d6 P1+P2<P.

~ 4. Phuong phap gén sb tmg vién kénh diéu khién theo diém 3, trong d6
budc gan, béi tram co s&, P1 tmg vién EPDCCH vao cic muc do gop &
{L,;} trong thoi gian thir nhéit bao gbém céc budc:

gan déu, bo1 tram co s&, P1 ung vién EPDCCH vao cac mic d6 gop &
{Laj}; hodc

gén, béi tram co s8, P1 tng vién EPDCCH theo ty 1¢ ctia s6 luong ting
vién EPDCCH tuong (g v6i m&i mot mirc d6 gop {L,} & {Ly;} vao tdng
sb cac tmg vién EPDCCH tuong tmg véi tit ca mirc do gop {Ly} & {Lui};
hodc A

gan, boi tram co s6, P1 tng vién EPDCCH vao cac mirc d6 gop ¢ {L,;}
theo mdi quan hé ty 18 thuan gitta N va M; hodc

gan, béi tram co sé, P1 tmg vién EPDCCH vao mft mirc do gop &
{Laj}

5. Phuong phép gan s tmg vién kénh didu khién theo diém 3, trong d6
budc gan, bdi tram co s&, P2 tmg vién EPDCCH vao cac mirc d6 gop &
{L,;} trong thoi gian thir hai bao gdm c4c budc:

tuan hoan gan, boi tram co sd, mot itng vién EPDCCH vao moi mot
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muc do gop & {L;} 14n luot theo tha tu tang cua cac muc do gop; hoac
tudn hodn gan, béi tram co s&, mot tmg vién EPDCCH vao mdi mét

murc 4o gop & {Ly;} 14n luot theo thir tw gidm ciia cic mirc d6 g0p.

6. Tram co sé bao gdm:

khdi x4c dinh thir nhat (1301), dugc cAu hinh dé x4c dinh, dua trén
téng s6 g vién cia cic mirc gop khac nhau duge hd tro bai sb cap khéi
tai nguyén vét 1y 16n nhét, tap mirc do gop thir nhit {L,;} va sb lwvong tmg
. vién kénh diéu khién lién két xudng vét Iy ting cudng, EPDCCH tuong
{mg véi méi mot mirc d6 gop & {Ly;}, trong d6 {L;;} duoc tao bi N mire
d6 gop dugc hd trg béi EPDCCH, i 13 sé nguyén duong, va gi tri coa i
nim trong khoang tir 1 &n N; va

khéi x4c dinh tht hai (1302), dugc ciu hinh d& x4c dinh, dya trén tdng.
s6 mg vién ctia cac mic gdp khéc nhau duge hd trg béi sb cap khéi tai .
nguyén vt 1y thuc va sé luong tng vién EPDCCH xé4c dinh tuong ung
véi mbdi mot mirc d6 gop & {Ly;}, tip mic d6 gdp thir hai {Ly} va sb
luong tng vién EPDCCH tuong tmg v6i mdi mot mic do gop & {Ly},
trong d6 {L,} dugc tao bdi M mirc d9 gop dugc hd trg béi EPDCCH s&
duogc do thdy, j 13 sé nguyén dwong, gid tri cia j ndm trong khoang tir 1
dén M, {L,;} 12 tap con ctia {L;;}, M<N, va s6 luong img vién EPDCCH
tuong img véi Ly; & {Ly;} 16m hon hodc béng sb lugng tmg vién EPDCCH

tlIOTlg l'mg VOl L2j 3 {Lli}~

7. Tram co s& theo diém 6, trong d6 khéi x4c dinh tht hai duge cAu hinh
cu thé dé:

xac dinh (N-M) murc 6 gép con lai sau khi cic mic d6 gop & {L,;}
dugc loai bo khoi {Li;};

xac dinh téng sb P img vién EPDCCH tuong tmg véi (N-M) mtc d6
g0p 6 {Ly;}; va
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gén nhidu nhit P ing vién EPDCCH vao c4c mic do gop & {L,;}.

8. Tram co s& theo diém 7, frong d6 khéi x4c dinh thr hai dugc ciu hinh
cu thé dé:

gan P1 tmg vién EPDCCH vao cac muc d6 gop & {L;} trong thoi gian
thtr nhat; va

gan P2 tmg vién EPDCCH vao cac mirc do gop & {L,;} trong thoi gian
tha hai, trong d6 P1+P2<P.

9. Tram co s& theo diém 8, trong d6 khdi x4c dinh thr hai dwoc cAu hinh
cu thé dé:

gén déu P1 umg vién EPDCCH vao cac mitc d6 gdp & {Ly;}; hodc

géan P1 tmg vién EPDCCH theo ty 18 cta s6 luong tmg vién EPDCCH
tuong Umg véi mdi mot mirc d6 gdp {L,} & {Li;} vao tdng s& cic g
vién EPDCCH tuong tng véi tit ca mirc do gdp {Lsi} & {L1i}; hodc

gan P1 tng vién EPDCCH vao cac muc 46 gop & {L,;} theo mdi quan
hé ty 1€ thuan giira N va M; hodc

gén P1 tmg vién EPDCCH cho mét murc 40 gop & {L;}.

10. Tram co s6 theo diém 8, trong d6 khdi xac dinh thir hai dwoc ciu hinh
cu thé dé gan P2 {mg vién EPDCCH cho cic mtrc gop & {Ly} & lan thir
hai bang céch: _

gén tudn hoan mdt ing vién EPDCCH cho céc mirc d6 gop & {L,;} 1in
lugt theo thir tu tdng ciia cac muc d gop; hoac |

gén tudn hoan mét img vién EPDCCH cho cac mitc d¢ gop & {L,;} 1in

lugt theo thar tu gidm ctia cdc mire do gop.
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1/14

101

Xic dinh tip mikc 46 gop thik nhat {L1i}, va xac dinh 56 hugng
ung vién EPDCCH tuong ing véi moi mot mmtc dg gop & mtc 44
gop {L1i}, & da lei} durgc tao boi N mire 49 gop duge ho trg
boi EPDCCH, 1 1a so nguyeén dwong, va gia tri cua i néam trong
khoang tir 1 dén N

_/

162

xac dinh tip muc do gop thit hai {L.2§3}, va xac dinh s lugng ting
vién EPDCCH tuong tng véi moi mot rmic 46 gp ¢ e dd gop
{L2j}, 0 do {L.2j} dwgc tao boi M ke dd gop duge ho trg béi
EPDCCH sé& duge do th'w, jla sb nguyen (luting, giatri ciaj mm
trong hhmng tir 1 dén M, §L2j} la tip con cua {L1i}, M<N, va 50
hagng ung vién EPDCCH twong ung véi L2j & {L2j} 16n hon hoéc
b*mg s0 lugng ung viéen EPDCCH twong vmg véi L2j ¢ {L1i}

|/

Fig.1
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2/14

2N

Xic dinh t3p e 46 gop tha nhit {L1i}, va xac dinh s6 lugng ing
vién EPDCCH tuong ung véi moi mot mikc d6 gop & muee 46 gop
{L1i}, ¢ do {L1i} dugc tao béi N mikc do gop dugce ho tro bai
EFDCCH, i 1a 50 nguyén duong, va gia tri cla i nam trong
khoang tit 1 dén IN; '

Y

Xac dinh ke dg gop thnthai L.}

k 4

Xac dinh (N-M) mmic d6 gép con lai sau khi céc mkc 46 gop o

£1.2j3 duwge logi b khai {L1i}

204

Xac dinh tong so P ung vién EPDCCH tu‘-’u‘ng umng voi (N-M) rke

a6 gdp & {L1i}

Gan P1 ung vien EPDCCH vio cic miic 46 gop & {L.2j} trong thoi
g Zop J £

gian thit nhat

206

>in P2 tng vién EPDCCH vio cac mice 46 gop & {L2j} trong
théi gian tink hai, ¢ dé P1+P2<P

Fig.2
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3/14

Xic dinh tip mic 4§ gop thnk nhét {L1i}, va xac dinh s6 legng l’mg W

vién EPDCCH tuong ing voi m#i mot mikc dd gop & muc dg gop
iL1i}, o do {L1i} dugc tao boi N e dg gop durgc 16 trg boi
EPDCCH, i 14 s0 nguyén dwong, va gia tri ca i nam trong

khodng tir 1 dénN;

Xac dinh tap mmic do gop thnt hai {L.2j}, va xac dinh s0 Iwgng ung
vién EPDCCH tuong uing véi moi mét nke da gop ¢ mic 4§ gop
$L.2j}, 0 46 {L2j} dugce tao béi M mkc 46 gop duge ho trg bai
EPDCCH sé dugce do thav jla s nguyen (luo’ng; giatricuaj mm
ftrong khmng tir 1 dén M {L.2j} 1a tap con cua {L1i}, M=N, va st
lirgng ung vién EPDCCH tuong ing véi L2j & {1.2j3 16n hon hoic

ilnng s0 lwgng img vién EPDCCH tuong img véi L2j & {L1i}

Fig.3
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4/14

21

Xac dinh tap mitc do gop thnk nh*it {L1i}, va xac dinh s6 lwong 1’tng
vien EPDC'CH tuong ing véi mai mot mikc d6 g6p ¢ muc 4o gop
{L1i}, & do {L1i} dugce tao béi N mke do gop dugc ho tr ¢ bai
EFPDCCH, i la s0 nguyen duong, va gia tri cua i nam trong
khoang tit 1 dén IV;

h A

Xac dinh rmic do gop tint hai Ly}

N

k.

203

Xac dinh (N-M) mmtc dé gdop con lai sau khi cac miie 4o gop o

{L2j} dugc logi bo khai {L.1i}

Xic dinh tong so P ing vién EPDCCH tuong ung voi (N-M) mikc

dg gop & {L.11}

G4an P1 uing vién EPDCCH viao cac mkc do gop & {L2j} trong théi

gian thit nhat

206

Gan P2 umg vién EPDCCH vio cic e 40 gép & {L.2j} trong
théi gian thnt hai, & d6 P1+P2<P

Fig.4
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5/14

Tram co s& xac dinh ring cac mikc 36 gop duge hb tro béi
EFDCCHI1a {1, 2,4, 8, 163.

Tram ¢o s& xac dinh ring so lugng vmg vién EPDCCH tuong ung
vG1 ndm maie 4o gop 1a §a, b, ¢, d, e}

Tram ¢ & XAc dinh r '1112 cac rmic 4o gop duge ho trg béi
EPDCCH sé dugce do th'w 14 §2,4,8, 16}

Tram co sG gan a lmg vién EPDCCH twong ving véi mike di gop 1
cho cac e do gap 2, 4, 8, va 16 theo cic ty 1€ b/ (b+c+d+e)
c/(btctdte), d’(b+c+d+e) va e/(b+ct+dte)

Iam co 56 gin mot ing vién trong

(a-b/ (h+c+d+e)—cf(b+c+d+e) 4/ (b+c+-:l+e) e/(b+c+dte)) img vién
PDCCH con lai vao cac mic 3 gop {2, 4, 8, 16} 1an luct theo
Int tip giam ctia cac mc 4o gop

Fig.5
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6/14

601

Tram ca $& xac dinh ring cac mikc 4 gop duge ho tro bai
EPDCCH 14 §1,2, 4,8, 16}.

602

viéi ndm ke 46 gap la {a, b, ¢, d, e
T =5 Lty My oy Wy

Tram co s& xac dinh riang so6 lugng img vién EPDCCH twong tng |

1/

603

Tram co s6 xac dinh 1'511g cac mmic did gop dirge hé tro bai
EPDCCH sé dwoce do thay 14 {2, 4, 8, 16}

Tram co s& gan a ung vién EPDCCH twong tmg véi nmic 46 gop 1
den mitc dg gop 2

604

L/

Fig.6
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7/14

701

Tram co 56 xac dinh 1*§ing cac mic do gop dwge hé trg béi
EPDCCHI14a{l1,2,4,8,16}.

Tram co s6 xdc dinh rang so lueng ung vién EPDCCH tuong ung
vii ném ke do gop la {a, b, ¢, d, e},

703

Tram co 56 xac dinh 1‘§ing cic mikc 4o gop duge ho trg béi
EPDCCH sé dugc do thay 1a §2, 4, 8, 161

04

Tram co s& gan (Shid-b), (Sc/d-¢), (Sdid-d), va (Seid-e) cho cac mikc do
gép {2, 4, 8, 16} 1an Inot theo t¥ 18 5/4 ciia 56 lrong ciia cac mire 46 gép
duoc hé tre béi EPDCCH cho s6 ciia cac mice 6 gép dwoc hé tro b
EPDCCH sé dwoc do thay

_/

05

Tram co 56 gan mgt ung vién trong sd (a-b/4-c/4-d/4-e/4) tmg
vién EPDCCH con lai vao cac imic dg gop §2, 4, 8, 16} lan lugt
theo thit tyr giaim cia cac mmic 46 gop

Fig.7
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8/14

&M

Tram co s& xac dinh ring cac mmkc 46 gop duge ho tro bai
EPDCCH 14 {1, 2, 4, 8, 16}.

o
ol
t

Tram co 56 xac dinh rang so lugng ung vién EPDCCH tuong ing
v6i ném rmic 46 gop 1a {a, b, ¢, d, e}

Y

803

Tram co s6 xic dinh 1*511g cac imic do gop duge ho tro bai
EPDCCH sé dugce do thay 1a {2, 4, 8,163

804

ram co s& gan déu a cho tip {2, 4, 8, 16}, & d6 moi mat mikc di
g0p thu thip a/ming vién EPDCCH, va & diy m=4

805

Tram co s& gan mét ing vién tr ong 50 (a-2'm-a1-2m-2/m) tng
vién EPDCCH con lai vao cac mike 46 gop {2, 4, 8, 163 1an lugt
theo thi tuy giam cda cac mic dj gop

Fig.8
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9/14

901

UE xac dinh rang cic mitc dé gop diege ho tro bdi EPDCCH 1a {1,
2,4,8,16}.
4 H ¥

902

UE xic dinh rang so 14n do mo mam tweng vmg véi nim mikc d
gop la{a, b, ¢, d, e}

903

UE xdc dinh rfmg cac ke dd gdp duge ho trg béi EPDCCH sé
duge do thav 1a {2, 4, 8, 16}.

904

UE gan a 1in do mo mam tuong ung véi mic do gop 1 cho cic
e do gop 2, 4, 8, va 16 theo cac ty 18 b/(b+ct+d+e), ¢/(b+ct+dte),
d/(b+c+d+e), va ef(b+ctde).

UE gan mit trong
(a-b/(b+ctd+e)-c/(b+ctdte)-d/(b+ctdte)-e/(b+ctdte)) 14n do mo
mam con lai cho cac mikc 34 gbp §2, 4, 8, 16} 1an lugt theo thi tu
giam cua cic mite 4o gop

Fig.9
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10/14

1001

UE xic dinh ring cac mitc 4§ gop dwge ho trg bdi EPDCCH 1a {1, |/
2, 4,8, 16}

....... 1 {}(}2

UE xac dinh ring s6 1an dd mé mam tweng ung véi nim mitc 4o |/ '
gop la{a, b, c, d, e}.

1003
UE x4c dinh rang cic mitc d4 gop dwgc ho trg béi EPDCCH sé |/
dugc do thay 1a {2, 4, 8, 163

N : 1004
UE gin 50 a l4n do mé mam twong ung véi ke 46 gop 1 dénmic |/
do gop 8

Fig.10
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1101

UE xic dinh rfmg cac mitc do gop duge ho trg bdi EPDCCH 14 {1,
2 4.8,16}
¥ 3 3

UE xic dinh ring s6 14n do mé mam tuong tng véi nim mikc 4o
gop la {a,b, c, d, e}

1103

UE xéc dinh l’fmg cic rmic do gop duge ho trg béi EPDCCH sé
duge do thay 14 {2, 4, 8, 16}

|/

o4

UE gin 5b/4, Sc/4, Sd/4, va Se/4 14n do mo mAm cho cic muic 4§
gop {2, 4, 8, 16} 1an lugt theo t¥ 1€ 5/4 cuia s0 mrc d§ gbp duge ho
trg béi EPDCCH cho so mikc d6 gop duge ho trg béi EPDCCH sé

_/

durge do thay

UE gén mgt trong (a-Sb/4-Sc/4-5d/4-Se/4) 14n do mo mim con lai
cho cac mke 46 gop {2, 4, 8, 163 lan Iugt theo thnt ty gidm ciia cac
mitc do gop

Fig.11
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121

TUE xic dinh 1’ﬁng ciac mitc da gop duge ho tro boi EPDCCH 1a {1,
2,4,8,163

|/

1202

UE xac dinh ring s6 lan do mo mam tuong tng véi nim mic dg
gop la {a, b, c, d, e}

UE xic dinh rﬁug cAc ke dd gop duge hé tro bdi EPDCCH sé
dugce do théy 1a §2, 4, 8, 163

UE gan déu a cho tép {2, 4, 8, 16}, & 46 mdi mdt rmirc do gdp thu
duge a/m 1an dé mo mam, o diy m=4

1205

UE gin mot trong (a-a/'m-a/m-a/m-a/m) 14n dé mo mam con lai
cho cac mmic 46 gop {2, 4, 8, 16} lan hagt theo thak ty giam ciia cac
mitc do gop

|/

Fig.12
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1300
—

TRAM CG SO
KHOIXACPINH |13
THU NHAT
KHOI XAC PINH 1302
THU HAI

Fig.13
1400
/x-
THIET BI NGU'GI DUNG

KHOIXACPINH | 1401
THU NHAT

KHOIXAC PINH |~ 1402
THU HAI

Fig.14
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1500

TRAM CU SG

. 1501 |
BOXULY [ °

b

i]
S

BO NHO

Fig.15

1600
Vs

THIET BI NGUGI DUNG

— 1601
BO XU LY -

, 1602
BO NHG -

Fig.16
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