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TOM TAT

Trong thoi kp bung né céng nghé, hé thong thong tin “xanh” dwoc coi 1a mét trong
nhing chi dé nghién ciru trong linh vuc Truyén thdng va Cong nghé théng tin, dac biét 1a
trong mang thong tin di dong thé hé méi. Mgt hé thong théng tin “xanh” khong nhing giam
cdng sudt tiéu thy tgi cac nit mang nhu tram goc (BSS), chuyen mach, may chi ma can tiét
kiém ndng lwong nguon tai nguyén giira cac dich vu. Hé théng thong tin nhiéu dau ra va
nhiéu dau vao (MIMO) 1a mét trong nhiing cong nghé iing ciz Vién hza hen cho thé hé mang
thiz 5 (5G) trong viéc nang cao hiéu qua nang heong va ngu()n tai nguyén s dung chung.
Trong bai bao nay, ching toi nghién ciru va dé xudat mét lwoe do chuyén giao giira cac dich vu
dira trén nhdn biét ngir canh thong tin nhuw cong sudt phét, toc do di chuyén cua thiét bj nguoi
ding, tai leu hrong truy cap, mize diéu khién nhap cuéc goi, logi dit liéu théng tin ...nham téi
wu s6 lan chuyén giao (handover) giiza cac dich vu va tang 1y 1é thanh cong chuyén giao girza
cac dich vy, gidm nang lheong tiéu thy cua dng ten cac BSs phil hop véi tée do dir liéu va chadt
lirong cung cap dich vu.

Tir khoa: Ngiz canh thdng tin; 5G; MIMO; chuyén giao; ndng lwong tiéu thu, ...
ABSTRACT

In the era of technology, the "green™ information system is considered one of the research
topics in the field of Communications and Information Technology, especially in the new
generation mobile communication network. A "green™ information system not only reduces
power consumption at network nodes such as base stations (BSs), switches, and servers but
also needs to save energy resources between services. The multi-input and multi-input
information system (MIMO) is one of the promising candidate technologies for the 5th
generation (5G) network in improving energy efficiency and shared resources. In this paper,
we study and propose a handover scheme between services based on information context
recognition such as transmit power, user device movement speed, traffic load, call admission
control level, data type, etc. to optimize handover between services and increase the
probability of success rate of handover between services, reduce the power consumption of
BSs antennas consistent with data rates and other quality parameters services..

Keywords: Information context; 5G; MIMO; handover; energy consumption;...
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T cay va giam nhicu so vai ky thuat thdng tin
1.1 Hg thong thong tin MIMO don ang ten. Nho vao nhitng loi ich trén,

Ky thuat thong tin MIMO duya trén viec - MIMO da dugc tich h(gp Va? nhiu ho tiéu
sir dung nhidu dng ten & may phat va may thu chuan théng tin vo tuyén khac nhau nhu ho
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tieu chuan 3GPP LTE/LTE-Advanced cho
mang thong tin di dong, ho tiéu chuan IEEE
802.11n cho mang WiFi hay ad-hoc.

Gan day, mot dang cua ky thuat MIMO
sir dung rat nhidu ang ten & BSs da duoc chap
nhan trong tiéu chuan 3GPP LTE-Advanced
Pro (c6 thé coi la tiéu chuan coa t6 chic
3GPP cho mang 5G) [1] [2]. P4 c6 cac dé
xuit nghién cu cho viéc tiét kiém ning
lwong nhu tiét kiém cdng suat tiéu thy caa cac
BSs khi chia s& Iuu luong vai cac BSs lan cén,
dé giam muc tiéu thu ning luong nén tat BS
khi khong c6 tai luu lugng hodc luu lugng
thap [3], luu lwong cua cac BS bi tit duoc
quan ly béi luu luong cac BS lan can hoac
cac nghién ciu vé vong doi dua trén ning
lugng khi phan tich cac thiét bi ICT thdng
minh thé hé 4G trong hé thbng UMTS [4].
Trong [5], mét viing tdi dugc xac dinh, noi tai
luu lwong cua BSs thap va do do cac BSs ¢o
thé tat, chat luong dich vu (QoS) cua thiét bi
ngudi dung duge dam bao bang cach kiém
soat cong suat truyén cia BS trong ving toi.
Trong [6], s6 luong BS duoc t6i wu bang céach
bat va tit trong mot ving téi theo cac kich
ban khac nhau dua trén cac mau luu lugng
truy cap dong. T&c gia trong [7] da dé xuat
ph&n cum céc BSs dua trén khoang céch gitra
BSs bat hoic tat vé luu luong truy cap trong
mdi cum, trong gio cao diém, tt ca BSs duoc
kich hoat trudc va sau do tit dan dua trén
trang thai tai luu lugng truy cap. Trong [8],
khoang céch gitra BSs va thiét bi nguoi ding
dugc do luong va tit dua trén tha ty giam dan
cua khoang cach trung binh tir cac UEs.
Trong [9], téc gia sir dung khoang céch gitra
BS va UE dé két hop cac UE véi BS voi tai
lwu lwong, dic biét trong ving tdi, cac BS
dugc tat ma khong phai bu dap chat luong
dich vu. Dé giai quyét van dé 16 hong do tit
BS, sé lugng BS duoc kich hoat va kich
thudc cell duoc xac dinh, ddng thoi giam
thiéu nang luong tiéu thy BS [10]. Trong [11],
cac tac gia dé xuat thuat toan tiét kiém ning
lwong bang céch tit BS lan luot ting dan theo
thir tw du doan va tac dong mang.

Trong bai bao nay, ching toi xem xét
kién tric mang nhiéu ang ten khong dong
nhét trong d6 mot cell macro quan ly cac tin

hiéu diéu khién va luu lugng dir liéu, dé xuat
mot luu do chuyén giao trong mat phang
duoc toi wu hoa dya trén ngir canh thdng tin
nhu 1a cong suét tin hiéu thu, téc d6 cua UE,
tai luu lwgng, mirc diéu khién cudc goi, loai
dir liéu, thong tin... C4u tric cua bai bao nhu
sau: Phan I: Gigi thiéu chung, va dé xuat
phuong phap ti wu hoa chuyén giao dya vao
ngir canh thong tin, phan Il, gisi thiéu mo
hinh hé thdng, phan 111 phan tich ty 1& thanh
cdng chuyén giao va tiét kiém niang lugng
cac BSs, md phong va tinh toan s liéu.

1.2 Phwong phip quyét dinh chuyén giao
dua vao ngit canh thong tin

(a) M6 hinh kénh khong gian 3 chiéu

Truyén dan MIMO duya trén k¥ thuat tao
blp séng sé khéng gian ba chiéu, yéu cau
viéc udc lugng chinh xac géc ta va goc
phuong vi cia cac song truyén lan gitra BS
va UE. Thuc té, 3GPP dang c6 nhitng nghién
ciru dé xay dung md hinh kénh vo tuyén 3
chiéu nay nhu trong [12], cac phién ban trudc
day chi st dung ky thuat tao bip séng sé
trong khdng gian 2 chiéu (2D beamforming)
hay beamforming dua trén goc phuong vi,
trong khi do, MIMO str dung ky thuat tao
blp séng sé trong khong gian 3 chiéu (3D
beamforming) hay beamforming dua trén ca
goc phuong vi va ca goc ta

theo géc ta

eNodeBs c6 t¢i 64
ang-ten

|
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Hon 10 UE dugc phuc vy

dong thoi

Hinh 1. Cdu hinh co ban cia kj thugt MIMO
trong 3GPP LTE-Advanced

Piéu nay cho phép hé thdng co thé hd
trg ddng thoi nhiéu UE hon va tao su linh
hoat trong viéc lap lich cac UE s€ phuc vu tai
mot thoi diém nhat dinh

Beamforming theo goc phuong vi

(b) Phwong phap dbi sanh ngdn ngir

(Ontology Matching - OM)

Thuat ngir Ontology bat ngudn tir triét
hoc, va thuong dugc st dung nhu tén cua



Tap Chi Khoa Hoc Gi4o Duc Ky Thugdt Sé 61 (12/2020)
Truwong Pai Hoc Sw Pham Ky Thugt TP. Hé Chi Minh

mét linh vuc nghién cau vé sy ton tai tu
nhién, bing cach xac dinh cac vat thé tu
nhién va cach md ta thuc thé, chang han nhu
quan sat thé gioi thuc, xac dinh cac ddi twong
va nhom chung lai thanh céac 16p triru tuong
dua trén thuoc tinh chung. Nhirg nam tro lai
day, khi tri tuén nhan tao phat trién, ontology
da tro thanh mot thuat ngit dwoc biét dén
nhiéu trong linh vuc khoa hoc may tinh va c6
¥ nghia khic xa so v6i nghia ban dau cua n6
gitip con ngudi va may mac c6 thé hop tac,
cung nhau lam viéc, gidp may c6 thé “hiéu”
va cO kha nang xu ly thong tin hiéu qua.
Ontology cung cdp mot bo tir vung dung dé
mo ta mot linh vuc nghia 13 mot loai doi
twong hay khai niém hién hiru, cung véi cac
thuoc tinh va quan hé gitra ching va loi dac
ta cho ngir nghia trong tir vung [13].

Céc thanh phan cia Ontology

_ Cac ca thé (Individuals): La cac thanh
phan co ban, nén tang cia mot Ontology

Céc 16p (Classes): La cac nhém, tap hop
cac ddi twong triru trong. Ching cé thé chua
cac cé thé, cac 1op khac, hay l1a sy phéi hop
cua ca hai.

Cac thudc tinh (Properties): Cac dbi
tuong c6 thé mo ta théng qua viéc khai bao
cac thuoc tinh, mdi thudc tinh déu cé tén va
gia tri cta no, cac thudc tinh dugc luu trir cac
thong tin ma doi tugng c6 thé co.

Céc moi quan hé (Relation): Thé hién
mot thudc tinh cé gid tri cua doi tugng do.

Ngbn ngir OWL: la mot ngdn ngir gan
nhu XML dung dé mé ta cac hé co so tri
thirc, dung danh dau xuat ban va chia sé dir
liéu thong qua nhitng md hinh dr liéu goi la
Ontology, OWL biéu dién y nghia cua cac
thuat ngir trong cac tir vung va mdi lién hé
gitra cac thuat ngir nay dé dam bao pha hop
Vi qua trinh xir Iy bai cac phan mém.

Quy trinh d6i sénh (Ontology Matching)

Bao gdm nhiéu budc va la mot quy trinh
lip, hau hét cac phuong phap hién nay, quy
trinh  duoc chia thanh cac budc co ban, trat
tu c6 thé khac nhau, hoic mét sb budc trong
quy trinh c6 thé duoc sat nhap vao nhau
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nhung nhin chung cic phwong phap déu cé
cling cac thanh phan co ban. Ta cd thé chia
quy trinh c6 thé chia thanh 6 budc co ban
[13] [14] [15]:

Xay dung cdc ddc trung: Budc khoi dau
ctia quy trinh OM st dung cac gia tri dau vao
1a cac ontology va alignment, cac dic diém
chung cua cé4c thanh phan cua ontology dau
vao, s€ phén loai chdng theo tirng nhom. Céac
nhém thudc tinh nay sé€ duoc st dung trong
qua trinh d6i sanh & cac budc tiép theo.

Tim va lwa chon cap thuc thé: Céc
alignment dau vao, néu co, sé duoc sir dung
dén. Dua vao sy phan loai thudc tinh, ta s&
chon ra céc cap thuc thé cua hai ontology dé
thuc hién viéc OM, viéc chon ra cac cap phu
hop, loai bo cac cap khdng phu hop lam cho
qua trinh OM dién ra nhanh hon va két qua
chinh xéc, giam thiéu do du thura.

Tinh toan do twong tu: DO tuong tu la
thudc do xac dinh su gidng nhau giira hai
thuc thé can OM. Viéc tinh toan gié tri nay
dugc thuc hién théng qua mot tap cdc ham
tuong tu, suy luan.

Két hop cdc dé twong ti: Dua Va0 CAC
gia thuyét dau vao, sau khi tinh toan do
tuong tu ta co thé dua ra két qua OM gitra
cac ontology, c6 rat nhiéu phuong phap dé
tinh toan cac do tuong tu cho ra cac két qua
khac nhau. Do d6, viéc két hop cac két qua
nay dé cho ra két luan dung dan nhat la rat
quan trong.

Pua ra két lugn: Sau khi di két hop
duoc cac do twong tu va dua ra két qua cudi
cling, can dua ra két luan dwa vao két qua do,
hay noi cach khac 1a két qua can phai duoc
thdng dich nham khang dinh hai thuc thé caa
hai ontology ¢ twong tu nhau hay khong, dé
thuc hién diéu nay, hau hét cac hé thdng hién
nay didu st dung mot gia tri ngudng nhat
dinh, néu két qua cudi cung 16n hon gia tri
ngudng nay thi két luan 1a hai thyc thé tuong
tu nhau, nguoc lai la khéng.

Quy trinh Igp: Gitp cho viéc dua ra két
qua chinh xac hon, tranh bo sét va loai bo
cac truong hop khdng phi hop, tuy nhién, dé
tranh su 1ap vO han, nguoi ta thuong dua ra
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cac diéu kién dé ding vong lap, cac diéu kién
d6 1a quéa trinh 1ap ding sau mot sé budc
nhat dinh va mét thoi gian nhat dinh, Cac gia
tri thay ddi van khong vuot qua ngudng, khi
vong lap dung lai, ta dua ra ket qua cudi
cling. Cac théng s duoc dé xuat dé st dung
trong viéc chuyén giao dich vy giita cac nha
cung cap dich vu bao gém cac diéu kién nit
mang, kha nang cua cac mang khac nhau
trong vung lan can cua ngudi stir dung

/‘—I@\
(1) (2) (3) (4) (5)
xd‘i:‘;"" T“:"“?' Tinh toin [ Kip hop cic dj | Duaralét
mg d ﬂ"‘:‘ i 6 tuong b wongle  full  luda
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Hinh 2. Quy trinh Ontology Matching

(c) Chuyén giao dua vao ngit canh

Dé tranh chuyén giao khong lién tuc
gira cac dich vy, hay goi la hiéu ung
ping-pong, CAc gia tri ctra 6 trung binh ciing
duogc sir dung logic dé xur ly cac thong sé va
quyét dinh xem c6 nén chuyen giao dich vu
hay khong. Chung t6i dé xuat tap hop suy
luan logic mo dé dwa ra quyét dinh co
chuyén giao dich vu hay khdng duya trén cac
tham sb quan ly chat luong, mdi tap hop mo
s& c0 cac gia tri thap (L range), trung binh (M
range) hoic cao (H range), déu nam & mic
gia tri gitra” 0” hodc “1”, cac gia tri nay sé
duoc nho bo suy luan hoic suy dién tuong
quan lién hé va ra quyét dinh dua trén mot bo
quy tic mo duoc &p dung dé xac dinh ngit
canh chuyén giao dich vu gifia cac BSs nén
xay ra vao thoi nao. Co hai kha nang xay ra:
chuyén giao dich vu (HO) hoac khf)ng
chuyen giao giao (NOHO). Vi du quy tic suy
didn mo cho cac truong hop chuyén giao va
khéng chuyén giao nhu sau: IF (BLER =
Medium) AND (NHO = Low) VA (TAT =
Medium) VA (COST = Low) THEN HO; IF
(BLER = Medium) AND (NHO = cao) VA (TAT
= Low) VA (COST = cao) THEN NOHO

Trong bai bao nay, mot UE dinh ky kiém
tra cac thong s6 dich vu dé dam bao chat
luong théng tin hién tai (QoS) cua cac ang

ten truy nhap (AN) hién tai va AN lan can,
wu tién UE duoc két ndi voi BSs sin sang co
QoS dam bao va tim kiém danh sach cell dich
chuyén giao néu cac thong sé ngir canh cua
AN hién cd lién quan nho hon ngudng xac
dinh trude va dugc dinh nghia trudce. Sau do,
liét ké cac danh sach cac AN c6 thé chuyén
giao, quyét dinh chuyén giao gitra céc cell
dwa vao ngir canh thdng tin, cac théng sb ngir
canh duoc quan tim nhu 1a: céng sudt truyén
dan (RSS), ty l¢ 15i bit (BER), viing phu s6ng
(Coverage), téc do thong tin (SP), van téc di
chuyén (VL).

X

Context
management
Agent

Ontology )?\
matching

Ontology

provider i

Y Use
Ontology )i

Use
analogic

Hinh 3. Nguyén 1y déi sanh ngdn ngiz OM
2. MO HINH HE THONG

Trong hé thdng nhiéu ang ten MIMO,
mdi tram goc co hang tram angten, moi
angten dung cong suat rit nho (mW), diéu
nay chiing to cdng suat phat s& khong thay
d6i nhiéu tham chi 1a khéng ddi hoic nho
hon dam bao cho hé théng hoat dong véi
hiéu qua niang lugng tot nhat. Tuy nhién, co
mot vai truong hop truyén dan phac tap sé
lam cho hiéu qua ning lugng trong thuc té
khong dat dugc nhu trong 1y thuyét, do do,
khi thiét ké trién khai hé thdng MIMO s& cit
bo mot sé thanh phan cong kénh dé lam giam
chi phi va tiét kiém dién nang tiéu thu

Decision

Probabilistic
reasoning

Chung t6i dya vao cac gia dinh va nghién
ctu ly thuyét kién tric mang khong dong nhét
[16] vai mot cell macro co 16p phu cac cell
nho chdng 1én nhau, noi cac cell nho tap trung
tai mot vai khu vuc néng va luu ¥ rang dé don
gian hon cho viéc nghién ctu chi mat cell
macro duy nhat duoc gia dinh trong bai viét
nay, tinh di dong cua mdt UE tuan theo mot



Tap Chi Khoa Hoc Gi4o Duc Kj Thugt Sé 61 (12/2020)

E/orking in AN1

"Decision Engine

A)l\/F UF FT VF

\Working in AN2

||Decision Engine

Truong Pai Hoc Sw Pham Kj Thudt TP. Hé Chi Minh 9
onitoring
orking in AN3
Measurements
- Bandwidth
- Velocity
RSS
SIR
Other
|Decision Engine ¥
Fuzzy logic
NF/ F kF FT v\ Algorithm
|Wait N(s) | |Wait M<N(s) | [Prepare 1 1
NF WF UF FT VF

}VF UF  FT VF
Prepare

Handoff to

AN3

| Handoff to
AN1

Handoff to
AN2

Hinh 4. Luwu do chuyén giao giira cac AN

mo hinh chuyen dong ngau nhién, va duoc gia
dinh di chuyén trong céc té bao nho tai cac
BSs. Tc d6 ciia mot UE tudn theo sy phan b
dong déu, luu luong dir liéu duoc tao tai UE
dugc xac dinh 1a lvu luong dix liéu toc do thap
hoic Iuu luong dir liéu toc d6 cao duya trén gia
tri giai dinh thiét lap trudc.

Chung t6i gia dinh kién tric mang khong
ddng nhat véi mot cell macro c6 16p phu cac
cell nho chong 1én nhau, noi cac cell nho tap
trung tai mot vai khu vuce nong va luu ¥ rang
dé don gian hon cho viéc nghién ciu chi mot
cell macro duy nhét dugc gia dinh trong bai
viét nay, tinh di dong cua mot UE tuén theo
moét md hinh chuyén dong ngiu nhién, va
dugc gia dinh di chuyén trong céc té bao nho
tai cac BSs. Toc do cua mot UE tuan theo su
phan bé déng déu, luu lugng dir lidu dugc
tao tai UE dugc xac dinh 1a luu Iuong dir liéu
tdc do thap hodc luu lwong dit liu tée do cao
dwa trén gia tri giai dinh thiét lap trudc.

Macro

Hinh 5. H¢ thong MIMO da nguoi dung ¢
Iéon (Macro) va cau trac té bao nho (micro)

Gia thuyét 1: Diéu kién tham nhap cudc goi
dugc kiém tra d6i voi cac AN trong danh
sach AN c6 thé dugc chuyén giao dinh nghia
bang cong thic (1):

C, + Creq < THHO X C (1)

Trong d6 C ' 1a ning luc yéu cau cua UE
dang hoat dong, Creq la cdng suat yéu cau
ciia mot cudc goi chuyén giao, C 1a nang lyc
tong, THHo la ty 1€ nang luc AN duy trit cho
cudc goi chuyén giao. Néu diéu kién cua (1)
khong thoa man tai mot AN thi bi loai khoi
danh sach AN ¢ thé chuyén giao

Muc diéu khién thdm nhap dinh nghia
trong (2):

c 1, néuC’ + Creq<THyo xC
Btaget_BSk ™ 0, néu khac

Bdng 1. Mét sé ky hiéu viét tat [16]

)

Bwim Té bao macro BSm

Bss Té bao nho BSs

Uk Thiét bi nguoi dung k

Whnim Trang thai cua cell macro

Wss Trang thai cua cell nho

amm k Trang thai dich vu cta uk trong cell
macro

ass k Trang thai dich vu cua uk trong mot
cell nho

dx Sy tdn tai cua dich vy yéu cau

e dir liéu theo yéu cau caa uk

Vi Tdc d6 cua uk

D_cellioaa- | 5 luu lugng truy cap cua cell dich

BStarget-BS,k

Btarget mk | Cell macro dich BSm cua UE k

Blarget s,k Cell myc tiéu nho BS ctua UE k




120 Tap Chi Khoa Hec Gi4o Duc Kj Thugt Sé 61 (12/2020)
Trwong Pai Hoc Sw Pham Ky Thudt TP. Ho Chi Minh

Bserv_mk | Cell macro phuc vu BSm cua UE k
Bsenv_sk Cell micro phl,lC vu BSs cua UE k
Bavail vm | T4p hop cac cell macro c6 san BSm
Bavail_ss Tap hop céac cell nho co san BSs

Gia thuyét 2: Tinh kha dung cua dich vu
thong tin tai AN dugc kiém tra théng qua
trang thai caa AN va phan loai thanh tit hozc
bat dugc dinh nghia theo cong thurc (3) va (4):

1, néu B, bat

0, khéc

1 néu uy phuc vu By )
0, khac

Tai luu luong caa mot cell macro va mot
cell nho dugc dinh nghia nhu trong (5):

Wes= { @3)

assk = {

1, néu mic cao

0, khac )
Gia thuyét 3: Sy ton tai cua dich vy dit ligu
yéu cau boi UE k, kieu dir liéu cua UE k, va
toc do cua UE k dugc dinh nghia trong
phuong trinh (6) - (8):

D_Cellload = {

_ (1, néucé dich vu

0= { 0, khéc ©)
_ (1, néu tdc dd cao

k= {o, khac 0
_ (1, néu van tbc cao

V= {o, khéc ®)

Dé xem xét c4c tham sb RSS va Van téc
di chuyén VL caa AN, Céc su kién chuyén
giao thoa man cac diéu kién duoc dinh nghia
trong phuong trinh (9)

RSS - cuong d6 tin hiéu thu dugc tai cac
AN tinh theo gia tri ngudng va c6 kha néng
do RSS cua cac AN gan nhau.

VL- van téc di chuyén caa thiét bi tinh
theo gi4 tri cuc tiéu va cuc dai anh huong dén
qua trinh chuyén giao dich vu va duoc gia
dinh 1a khong tinh dén kénh fading da duong

(9)

1, néu RSS thdoa man
0, néu khac

CaseBserv_BS,k - {

1, néu VL théa man

CaseBtarget_BS,k = {0 néu khac
’

Xem xét tat ca cac phuong trinh trude do,
viéc chuyén giao co thé dugc dinh nghia nhu
trong phuong trinh (10):

HOcase = ZSB(Z\Z?ISBIS)@_E Zl}z’iiererd dgk x aBs k (20)

Céc truong hop chuyén giao dugc xem
xét va dé xuit nhu sau: Chuyén giao dich vy
tr mot cell macro hién tai sang mot cell
macro khac, chuyén giao dich vu tir mot cell
macro hién tai sang mot cell micro khéc,
Chuyén giao dich vu tir mot cell micro hién
tai sang mot cell macro khéc, chuyén giao
dich vu tr mot cell micro hién tai sang mot
cell micro khéc. Tong sé chuyén giao duoc
dinh nghia nhu trong phuong trinh (11):

HOtota= Zﬁ=1 AkHocasen (11)

Dua trén sb lugng handover, chiing tdi co
duoc tong muc tiéu thu nang luong ciia mot té
bao macro BS va mét té bao nho BS phuc vu
Vi luu lugng dir lidu toe do thap va UE véi
luu Iwong dit lidu tée do cao, trong (ng

Sau d6, tong muc tiéu thu ning luong
cua cac BS trong mang duoc xem xét cong
thac (12):

S8 BSg

Pps = Y= (12)

Ppsk

Cudi cung la van dé t6i wu hoa dugc dé
xuat dé giam thiéu so lugng handovers dugc
xay dung nhu trong phuong trinh (13):

min HO¢ota1 (13)
St api < wy,
nk < Ws,
1% < dk

BS;
n=1

Wym ,Wss <1
1<k < NumUE;, 1 <n < numBS;

Ngoai ra, tiéu thu dién niang c6 thé c6
cua mot t€ bao micro dugc dinh nghia trong
phuong trinh (14):

PMicro = WMm X (Pﬂflecclf"inc + Pn (14)

X D—Cellload_BStarget,BS,k

Tbng muc tiéu thu ning lugng duge dinh
nghia nhu trong phuong trinh (15):

Piotar = Zggffs p (Ss) total (15)
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3. CAC KET QUA TINH TOAN VA MO
PHONG

Trong phan nay, chdng t6i phét trién mo
phong trén JAVA va Protégé 2016 va cac
tham s6 duoc sir dung trong méd phong nay
duoc liét ké trong bang 2. Chung toi gia dinh
hai khu vuc diém nong va mdi khu vuc diém
nong trién khai mot cach ngau nhién 20 cell
nho, 10 té bao nho duoc trién khai ngau
nhién bén ngoai khu vuc diém néng. 80% sb
UE la phan bd ngau nhién trong pham vi 40
cell nho trong vung dang ky va 20% UE con
lai 12 phan bd ngau nhién. Céac dich vu
chuyén giao giira cac ang ten la: Thoai, sb
liéu data va email.

Bdng 2. Cac gia tri tham s6 md phang

S0 luong cell nho: 50, S6 lwong UES: 250
Bén kinh cua cell macro: 1000 m

Ban kinh cta cell micro: 50 m

Cong suit truyén trong cell macro: 46 dBm
Cong suit thu dugc RSSyy' -13.98 dBm
Pmacro_static: 780 W, Psman_static: 21.6 W
PwMacro_tinear: 540 W, Psmall _linear: 5.4W
Dung lugng cell macro: 500

Dung lugng cell micro: 25

Creq_low: 0.05 trong cell micro: 25 dBm
Creq_high: 1’, THHO: 07

Dit liéu toc do cao: 0.5

VL_threshold: 50 km/h, v_max: 100 km/h
L_threshold: 0.1

Két qua cho thay ty 1é chuyén giao thanh
cong gitta cac dich vu dya vao ngir canh
thdng tin trong cac cell macro tang lén va
tong muc cong Suit tiéu thu nang luong giam
khi chuyén giao, két qua thanh cong la
khoang 90% chuyén giao thanh céng trong
dich vu email, 88% trong cac dich vu data va
khoang 95% trong dich vu voice, hau hét cac
truong hop ngét két ndi lien mang (drop) da
phat hién va lam giam hién tuwong hiéu ung
ping-pong trong khi chuyén giao giira céc
dich vu gitra cac ang ten.

Vi co s¢ tng dung la cac ontology, cac
dir liéu d3 dwoc ngir nghia hoa dé co thé
“hiéu dugc” bai may tinh, gitp ich rat nhiéu
trong cac linh vyc can su truy xuit, trao doi
théng tin mot cach chinh xac va tu dong,
trong d6 co linh vuc tiét kiém nang luong va
cai thién hiéu nang hé théng nhiéu ang ten.

Ty 1é chuyén giao thanh cong
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©

0,85

Xdc suat chuyén giao

o
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Email
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Hinh 6. Ty 1¢ chuyén giao thanh cong
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Hinh 7. Téng cong sudt tiéu thu chuyén giao
dich vu

4. KET LUAN

Phuong phép quyét dinh trong bai bao
dua vao nglr canh thong tin khong nhiing
nham cai tién céc thut toan OM di c6 ma tap
trung vao viéc dua ra mot sy quyét dinh chon
lya chuyén giao théng minh dé ting ty 1¢
thanh cong va tiét kiém ning luong tiéu thy
trong h¢ thong. Tir nhitng phan tich trén c6 thé
thdy rang hé thong sur dung nhiéu ang ten co
16n ¢6 mot trién vong rat 16n trong phat trién
hé thong mang vién thong trong twong lai, co
¥ nghia vé mat kinh té, xa hoi, than thién moi
truong va nguoi sir dung. Trén co s6 ndi dung
da thyc hién ching t6i tiép tuc dé xuat nghién
ctru hiéu qua niang luong trong hé théng
MIMO c¢& rat 16n da nguoi ding da cell voi
m6 hinh kénh phtic tap hon, cac tham s chit
lwong quy mé va dai tham sb rong hon.
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