Ba) bédo gidi thidu mdt mé hinh mang truy nhip

mé1, mang truy nhdp bang réng tich hop NG-PON/ sa

LTE-Advanced véi thanh phdn qudn ly tai nguyén
vo tuyén ONU-eNB vé co ché loopback trong mang
quang thu dpng, guip cdi thién higu sudt mang,
gidm chi phf cho nhd dédu tu cing nhu ndng cao
QoS cho ngudi ding.

GIOT THIEU CHUNG

M6 hinh mang truy nhdp bang réng tich hop
quang - v6 tuyén la m6 hinh két hop gifta mang
truy nhap quang thu dong, co dung luong truy nhap
cao, chét luong 6n dinh vé1 mot hoac mot vai mang
truy nhap khong day, co dung luong truy nhép thdp
hon, d6 6n dinh khéng cao nhung lax mang tinh 1
dong. M6 hinh truy nhép nay guip nguéi ding co
thé ddm bao truy nhap dit héu moi lic, moi noi voi
tc 46 cao. Hon nita, cac dac &iém b6 sung cho nhau
clia ching giup nha cung cép khai thac té1 da cac
nguén ta1 nguyén cling nhu gidm chi phi gid thanh.
Dai dién tiéu biéu ctia mé hinh nay 14 EPON-WiMax
vén thanh phén tich hop ONU-BS [1].

Tuy nhién, cing vé1 su phét tnén cla cong nghé

Nguyén Tran Tién,
Duang Thi Thanh Ta

va thoi gian, nhu cdu cht luong dich vu QoS (Quahty
of Service) clia nguéi dung ddu cudl trong hé théng
mang noi chung va mang di dong néi riéng ngay
cang tang cao. Nhimg nguéi dung nay cé xu huéng
mong muén khd nang truy nhap Internet t cac
thiét by di dong théng minh ctia ho tang 1én. Khong
nhimg thé ho coén muén cac thiét bj nhu ti lanh,
TV hay may giat cia ho théng minh hon va dac
biét chung co kha nang két néi Internet dé trao dé
thong tin voi nhau... Vi vy, nhimg cong nghé mai,
nhing mé hinh mai ra doi.

D4u tién, dé gidi quyét yéu cdu gia tang huu luong
clia ngutn ding di dong, cong nghé 4G ra déi voi da
dién tiéu biéu LTE Advanced vér kha ndng download
3 Gbps, upload 1,5 Gbps, hiéu suét phé cao hon,
tang s6 luong thué bao dang hoat déng cing mét
Iuc, cai thién hiéu sudt bién, dap Ung nhu cdu truy
nhéap khéng ddy cia ngudi dung. Tuy nhién, dé
dam bao duoc cdc khd nang trén, LTE Advanced
yéu céu 16n vé mat hnu luong déi véi mang truyén
dan di dong (mobile backhaul — MBH). Gia thianh
dé trién khai 14p dat MBH 16n lam doi thém chi phi
t8ng cong cho viéc trién khat cong nghé rat nhiéu.
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Hinh 1: M6 hinh mang truy nhap tich hop NG-PON- LTE [2].

Vi vay, gidi phdp truy nhap quang - vé tuyén vin
duoc 4p dung nhung duec nang 1én mdt bude phat
trién méi. P 14 mé hinh tich hop truy nhip quang
thé hé mon [NG-PON) va LTE (Hinh 1).

Mang truy nhap quang thu déng dua trén nén
mang truy nhap FTTx dugc phédt mén & hdu khép
cac quéc gia trén thé gio. trong do co Vigt Nam
vl hai dai dién tiéu biéu 1a cong nghé PON gigabit
sz dung ghep kénh phén chia don theo théi gian
(TDM) va EPON. Voi s phat trién nhanh chéng va
khéng ngimg clia ¢d i hugng khéng day va co day,
dé dap img duoc yeu cdu v& bang théng, khong chi
6 su phat trién vuet béc cla cdng nghé truy nhap
khéng day voi LTE va LTE-advanced, céng nghé
truy nhép quang cing coé mét busc tén mél. Do I
truy nhép quang thé hé mé NG-PON vén kha nang
tuong thich véi cd hai he thdng EPON va GPON trudg
do, nhung bang thong tang 1én rat nhisu [2).

Phén uép theo cta bai bdo sé gidi thisu cac
md hinh kién truc lai gheép tich hop NG-PON/LTE
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Advanced. Trong d6 cac ONU clia NG-PON va eNB
clia LTE Advanced duoc tich hop vac mét thiét bi
duy nhét.

KIEN TRUC MANG TRUY NHAP BANG
RONG TiCH HOP NG-PON/LTE-A
Kién tric tich hgp

Co ha1 phuong phap chinh 4¢ tich hop hai céng
nghé truy nhap quang va khong day la1 véi nhau. B6
12 Radio over Fiber (RoF) va Radio and Fiber {R&F].
Trong phuong phap RoF, cac tin higu vé tuyén duce
difu ché tnze tép vio séng mang. Trong phuong
phap R&F, tich hop duoc thé hién & 16p 2 va lap 3,
do d6 co hai kién tric khac nhau. Mot 1a kién tric
d9c 1ap, theo 46 céc ONU va eNB két nér voi nnau
theo mét giao dién Ethernet chung Hai 14 kién trie
tich hop (Hinh 2], theo 46 cho phép tich 0D G&
phén ctmg va phéin mém clla ONU va eNB 1 - ming
mot thist by duy nhat goi la ONU-eNB voi ha, dang
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Hinh 2: Kign truc tich hop NG-PON/ALTE-A () topo hinh sa0, () topo mach vong [3].

topo: hinh sao hodc mach vong [3).

Trong kién tric nay, kién tric NG-PON dang cay
hogc mach véng duge sit dyng }4 nguén truyén dan
di dong cua LTE Advanced. ONU-eNB két né1 vl
mot OLT théng qua mot ba chia thu dong 1:N va
mdi OLT k&t néi véi mang 16i LTE Advanced. Vi mot
cfng S-GW ¢t khd nang xit 1y mot s6 luong lén eNB
nén mot vai OLT co thé duoc két nél vl mot S-GW
{Hinh 3}. Mét trong nhimg loi thé cia kién trac nay

@6 Y4 thong tin 14p lich v4 phan bé ta1 nguyén duoc
chia sé gilta ONU v4 eNB, diéu nay giip céi thign
dang ké& hiéu suét. Bang théng duoc phan b8 bei
OLT dén ONU-eNB c4n phai dugc phan bé giira céc
kénh mang UE. Tuy nhién, bang théng nhéan duoc
tai ONU-eNB thay d8i bét ky trong mbi chu ky phan
bé bang théng. Co thé né sé nhan dugc it hon luong
cén thist, vi vay cdn phé1 bit dip thiéu hut bdng mét
bé 14p Lich LTE dutmg 1&n ndm trong ONU-eNB thi
m& dém bao yéu ciu QoS.

OLT #1 OLT #2

MME: Mobility management entity
OLT: Optical line terminal
ONU-eNB: Integrated ONU-eNodeB

E-UTRAN : LTE
Wireless ag

Hinh 3: Phn tich kign truc tich hop [4],
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Ki€n tric tich hap
sopback

Kién tric tich hop
Jopback dugc coi 1A
¥An ndng cép cua kién
ric tich hop (Hinh
1}. Kién truc tich hop
oopback s dung mat
o ché loopback tai b
shia thy ddng. Nghia la
it liéu dudmg 1én sau
<hi glti tir mot ONU-eNB

Ky
o OiT2

My Uplink wave length
hp: Downlink wave fength

I—W théng qua SC bing cach

/J 120 12 giao dién X2 tuan
thil cac tiéu chudn clia

o Bh o LTE. Do do, 3 bét Im

lugng chuyén wving co
thé ducc gidm bét, tir 46
nang cao hiéu sufit 1ng
thé mang. Hon nia,
kién tric nay cén ldm
tang dung luong dudng
xuéng, bdi vi hm luong
glao dién X2 cing nhu
lru lugng cda bt ou

duoc 14p lal tai bd chia
thu ddng to tét ca cac
ONU-eNB khac ma cd
sing két nél voi splitter. Co ché nay dé dang ducc
thuc hién bAng céch sir dung mét bé chia thy dong
{N-+1}Jx(N+1). Piéu guan trong 1a Xién tric cla bg
chia ndy knong lam thay d41 inh chét thu déng cla
mang {4].

Uu 4i8m cha kién tric nay 14 kha nang hd o truc
1i6p gitta ca¢ ONU-eNB c6 két nd: chung vér mor OLT.
Trong kign tric Joopback, uu luong ¢ida cac ONU-
eNEB Khong c4n phai di qua OLT nhu 14 cac kign trac
dupe trinh bay & phdn uén. Tir goc nhin kién tric
LTE, c4c tin hiéu chuyén ving (handover) gita cac
eNB lan can cé thé duoc chuyén mét cach hidu qué

Hinh 4: Kién trix: lal ghép loopback [41,

ONU-eNB nao cing ¢o
thé dugc truyén qua SC
|soi cap quang ndi them) ma khong cén t6n bang
théng duong xuéng.

PAM BAD QoS TRONG MANG TicH
HOP

Dam bdo QoS 14 mét rong nhimg thach thie cia
mang tich hop NG-PON/LTE Advanced. Theo d6 mot
su két hop gilta phén cung va phin mém, gitta hai
cong nghé LTE Advanced va NG-FON ¢4n phai duoc
xem xét k§ luomg voi thanh phén méu chét 1a thiét
bj tich hop phén cung va phdn mém ctia NG-POI va
LTE Advanced [Hinh 5). Trong d¢, ba moedun didu

g i: Pl 7 8 i phink Radio
Hmmm BI1Z||Z| scheduler foearars
z 2TE 22| & -
S| upsiceam 17 g 2818 -
£l oNucueae [|3 22 H 2 ||
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ONU-EPON i
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Hinh 5: C4u tnic, chix nang ONU-2NB (2,
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khén chinh ciia ONU-eNB, bao gém: modun diéu
khién ONU, modun diéu khién eNB va modun diéu
khién chung.

M&i modun s& c6 mét CPU diéu khién bén trong.
Giao dién modun ONU véi phdn PON sé chay giao
thirc NG-PON, giao dién modun eNB cia LTE A s&
chay céc giao thiuc LTE A. Giao dién modun chung
s& quidn 1y va diéu phé cdc ngudn tai nguyén
quang, v6 tuyén chung. Tai day no cang thuc hién
cac thuat toan DBA va lap lich géi thich hop. Modun
ONU va eNB giti cac trang thé& hang doi, yéu cdu
bang théng clia ching dén modun chung. Dua trén
cac théng tin nay, modun chung dua ra cac quyét
dinh phan b8 tai nguyén dén ONU va eNB mét cach
t6i wru. Cu thé, modun diéu khién ONU bao gém céc
chic nang lap lich géi EPON, wu tién hang doi va
phén loai cac gor tin. Tuong tu nhu vay, modun LTE
thuc hién chirc nang 4nh xa (4nh xa bearer UE dén
duéng hdm di dong), phan loai goi eNB, va lap lich
dudng 1én LTE A. Cuéi cing modun chung c6 chic
nang thiét 1ap 4nh xa QoS gitta EPON va LTE A, kiém
soat nghén, ciing nhu tich hop DBA, phén bd tai
nguyén va chia sé cac giao thic va thuat toan.

Pé dam bao QoS trong truémg hop bang thong
cung cdp cho cac eNB trong mét chu ky la khong

du thi (Fonseca June 2014) phuong phép st dung
thong tin truyén dan di dong (backhaul information)
@@ bo 14p lich LTE tuy chinh sao cho dam béo QoS
[5]. Theo d6 mot nhan t6 C'(k) duoc gioi thiéu:
Gate(k)

OB = Tpone=1)

Voi Gate(k) 1a s6 byte duoc cdp phat cho mot
ONU-eNB bén mét OLT trong chu ky thu k va
Report(k - 1) 14 s6 byte yéu cdu cia ONU-eNB trong
chu ky thu (k-1). K C(k) bang 1 thi c6 nghia la
lién két truyén dén di déng khéng tic nghén va bo
lap lich LTE hoat dong binh thuéng. Khu C'(k) nho
hon 1 thi lién két EPON tam thér bi tic nghén (tic
la thiéu hut bang thong) va cac gia tri vu tién cia
non-GBR bearers cin phai duoc gidm xuéng dé bu
dAp su thiéu hut nay. Cc b6 lap lich phai duoc sita
d6i dé gidm sG luong luu luong wu tién du kién kht
tai truyén din ting cao. Gia tri cia C(k) c4n phai
duoc cap nhat dinh ky (théng thuéng 1a 4ms) dé
dam bao Qos.

Mét cach thire khéc cling quip ¢di thién QoS trong
mang tich hop 14 sir dung bo 14p lich QoS nén tang
Z (Z-Based QoS Scheduler-ZBQoS) [6], [7]. Trong d6,
sit dung ham Z dé gidi quyét van dé wu tién bang
thong thay déi clia kénh mang. C(k) cang duoc sit
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dung trong bé 14p Lich ZBQoS va duoc go1 1a Hybrid
Z-Based QoS Scheduler (HZBQoS). Theo két qué
trong [6] thi bo 1ap lich HZBQoS cung cAp ty 1& tré
rang bugc va ddm béo t6t hon ZBQoS ngay trong
khi mang truyén dén di dong va di dong dang trong
trang thai téi nang.

KET LUAN

Mo hinh mang truy nhap bang rong NG-PON/
LTE-Advanced 1a mét su két hop hoan hio, béng
viéc st dyng NG-PON nhu 1a truyén dén di déng dé
nhiéu eNB (LTE-Advanced) két néi. Loi dung bang
théng cao cta truyén din NG-PON dé nang tdm phil
séng dich vu clia LTE-Advanced. Kién tric mang lal
gheép loopback ciing nhu nhimg y tudng ddm bao
QoS duoc qiéi thiéu trong bai bdo dd mé ra co héi
ddy hira hen cia viéc tich hop hai cong nghé méi
trong quang va khéng day lai voi nhau. Mét ONU-
€NB thong minh ¢6 kha nang tu sép xép thda thuan
bang théng qita hai hé théng sao cho chat lugng
phuc vu nguti dang cao nhat cing la gidi phap hay
dé nang cao méu sudt mang tich hop.
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