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A Compact, Low-power Consumption Optical Transmitter
We have developed a compact, low-power e-OADM optical
transmitter intended for constructing regional transmission
networks that can flexibly support expansion and conversion to
IP. The equipment achieves improved maintainability and
operability through use of technologies such as variable wavelength lasers.
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† Currently Network Technical Support & Operations Center

*1 LTE: An evolutional standard of the Third-Generation mobile communication system specified at
3GPP; LTE is synonymous with Super3G proposed by NTT DOCOMO.
*2 OADM: Insertion or branch of individual wavelengths from multiple wavelengths multiplexed

in a WDM.
*3 GbE: 1000BASE-SX and 1000BASE-LX Ethernet standards conforming to IEEE 802.3z, and
providing 1 Gbit/s communications speeds over
optical fiber.
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Figure 1 NTT DOCOMO transmission network architecture
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3. Issues and Solutions
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*4 Dark fiber: The portion of optical fiber cable
laid by telecommunications operators and other
companies that is not in use by those operators
and companies.
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Development

ment on standard racks. Power con-

3.2 Variable Wavelength
Transponder

*5 Passive components: Components which
operate passively, performing the desired function
without relying on external sources of energy.
*6 Athermal circuits: Those designed not to
require temperature regulation, in order to reduce
power consumption and cost.
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4. Overview of the e-OADM
Optical Transmitter
4.1 Equipment Architecture
The e-OADM optical transmitter

used to reduce equipment size and
power consumption.
With this device, a single OADM
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tor center frequencies from 1,573.71
nm to 1,606.60 nm or from 1,574.54
nm to 1,608.33 nm) in one transponder,
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(Figure 2).
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(550 m) a single,
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and control equipment.

der Development
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S
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Reduced parts to 1/40 using
variable wavelength

Figure 2 Variable wavelength transponder

age. In order to accomodate the transmission path more efficiently, it was
necessary to multiplex using FTM-D
optical transmitters (hereinafter refered

Ring

Ring

to as “FTM-D”), to connect to the WDM
optical transmitter at 10 Gbit/s speeds.
With e-OADM optical transmitters,

WDM optical
transmitter
10 G transponder

eight or nine GbE interface ports are

Multiplex/
de-multiplex
to 10 Gbit/s

Improve
accommodation
efficiency

e-OADM optical
transmitter
Multiplexing transponder

FTM-D
not required

multiplexed to match the ring transmission speed (10 Gbit/s), improving effi-

FTM - D

ciency without the need for FTM-D
multiplexing (Figure 3).

10 Gbit/s interface
L2SW

GbE interface

L2SW
L2SW

Also, by converting client interfaces

Layer 2 SWitch
Router

to optical modules, an arbitrary number
of mixed Small Form-factor Pluggable
(SFP)

*8

Figure 3 New e-OADM transponder functionality

(SX/LX) modules can be

*7 Tunable-laser technology: Technology
used to implement the variable wavelength laser
module and used in Dense WDM (DWDM) systems.
*8 SFP: A physical-layer specification for pluggable
modules used in optical fiber telecommunications
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and measurement devices such as GbE and STM
devices.
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Recommendation G.652
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(Single
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persion Shifted optical Fiber (DSF)).

achieving longer spans (relay distance :

from the monitoring/operation equip-

Each wavelength can be inserted or

105 km), and reduction in number of
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Gateway NEs (GNE) (Figure 4).

Mode Fiber (SMF)) or G.653

This device uses Uni-directional

ment, allowing efficient construction of

Path Switched Ring (UPSR) as a redun-

a ring network as shown in Fig. 4.
4.2 Equipment Functionality
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Synchronous Transport Module (STM) -
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Figure 4 e-OADM system architecture

*9 NE: A name for the OADM and relay devices that
make up the system.
*10 GNE: An NE that acts as a gateway for communication with the NE-OpS server over the Data
Communication Network (DCN)
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*11 STM-16/64: Indicates the SDH (Synchronous
Digital Hierarchy) structure. Transmission
speed is 2,488.320 Mbit/s for STM-16, and
9,953.280 Mbit/s for STM-64.
*12 ITU-T Recommendation G.652: ITU-T
Recommendation for standardizing optical

fiber structure related to general, single-mode
fiber. Its main feature is having zero-dispersion
wavelengths in the 1,310 nm band.

NTT DOCOMO Technical Journal Vol. 11 No. 1

more efficient use of the central optical
fiber

Transponder
3R

improvements.

Implementing per 3 buildings
3R relays : 4 units

We have also provided a 10 GbE
interface in anticipation of increasing

3R

Lengthening
span

and reduction of dark fiber

usage fees along with the related cost

3R

3R
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Transponder

entrance transmission capacity require-

Transponder

ments with the future introduction of
technologies such as LTE and 4G.
3R

3R

Implementing per 4-to-5 buildings
3R relays : 2 units

With this device it is possible to
build arbitrary logical paths between
nodes and/or buildings, but LTE base

Node building (CN)

Transponder

so they must be connected in a mesh

Node building (LS)
3R

stations communicate with each other,
path. We intend to implement this using

3R relay

Ethernet transmission equipment that is
Figure 5 Elimination of 3R relays by lengthening span

5. Conclusion
We have been able to reduce run-

an e-OADM optical transmitter which
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