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Rapid developments in broadband access technologies for both fixed and mobile
network infrastructures are pushing the need for converged optical-wireless access
networks that combine mobility with high-capacity. These networks can then deliver
high-capacity services with quality-of-service to different types of end users.

PON-based Networks

Two major standards of PONs are : TDM-PONs and WDM-PONSs. Ethernet PON

Multipoint topologies with tree, tree-and- (EPON) , Gigabit PON (GPON) are both TDM-PONSs.

branch, ring and bus architectures.

Transmission in a PON: between an optical line @ﬂ oy L e g =
terminal (OLT) and optical network units (ONUS). &

OLT resides in the central office, connecting the @@
optical access network to the metro backbone. , our ony2 User2

ONU is located at either the curb (FTTC) or the our J L ONU2 = User Ly o] mml (g =
end-user location (FTTH and FTTB).

In the downstream (from OLT to ONUs) a PON 023 e o3 3
is a point-to-multipoint network, and in the fexder| Pegiond | R B ¢E B B
upstream direction it is a multipoint-to-point S ik - | ES RS
network.

Fig.1l. Downstream traffic in EPON Fig.2. Upstream traffic in EPON

Integrated Network Architectures

EPON and WiMAX

GEPON and WiMAX
Convergence of an Ethernet passive optical Network (EPON)

= Integration of GEPON and WiMAX networks and multiple WIMAX networks. Improves:

= GEPON covers longer distance & with more bandwidth = Access flexibility

» GEPON MAC does not support QoS direcﬂy = Bandwidth efficiency of the network.
* QoS architecture of integrating GEPON with WIMAX, was -

proposed EPON l E BS | WIMAX wireless network
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* Integration provides high bandwidth at low cost. NU!
= Provided admission control and uplink scheduling = — =

= ONU is combined with a WIMAX antenna to facilitate wireless b i A @

communication
SS Cell Phone

WiMAX anlenna

—

%
|
‘}

All’ho(ou loading f
|
Core Network GEPON.OLT End »e. @
| 1 : ! VoD Clieny”
| Passive I . | Wirdes I . i ‘\\\ e
H— Edge node = optical M= Actes pant —®  channels +|'1—' Customer gte —® MOy e ot e®
I |
gplitter

Flg 3. GEPON and WIMAX integration.

Integration of Next-Generation PON with 4G
mobile broadband access technologies

» Integration of next-Generation PON (NG-PON) with the 4G
: : [TXT |
mobile broadband access technologies into a fixed-mobile &>

\ WDMMUK
THE
3388
d
r‘\

platform utilizing an innovative ring-based WDM-PON. ﬁ
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* Provides: . K
* The best overall system performance %: =
= Cost-effectiveness =
= Bandwidth utilization %ﬁj

= Better QoS
= Speedy handoff schemes for the mobile nodes.
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