[image: image1.emf]Government Site

Agency Site or Co-Location Agency Site or Co-Location

Networx Vendor Dark Fiber

Standard Topology Options *2

Dark Fiber Services

(DFS)

3 spacing and descriptives 6-14-07DLB

REV. DESCRIPTION DATE BY

Point to Point

Route Diverse Ring Single Drop

Route Diverse Ring Single Drop

Route Diverse Ring Dual Drop

Route Diverse Ring Dual Drop

St

a

r

 

(

Hu

b 

& 

Sp

o

k

e

)

St

a

r 

(H

u

b

 &

 S

p

o

k

e)

Add/Drop Gateways

Add/Drop Gateways

Add/Drop Gateway

Add/Drop Gateway

Add/Drop Gateway Add/Drop Gateway

Hub

S

ta

r

 (

H

u

b

 &

 S

p

o

k

e

)

S

t

ar 

(

H

ub 

& 

S

p

ok

e

)

Acquired Facilities 

(Fiber Route Paths)

Agency Opto-Electronics 

Equipment *1

Agency Opto-Electronics 

Equipment *1

*1 Optional Connection Methodologies:

-Agency Provided Opto-Electronics, Contractor provided facility (Dark Fiber)

-Agency acquired Contractor Opto-Electronics, Contractor provided facility (Dark Fiber)

*2 Note: The four proceeding configurations can be combined to yield a custom-tailored 

solution (Hybrid Configuration)
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Dark Fiber Services (DFS) Cutover Checklist
GSA Transition Coordination Center
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Order Number GST007NS0023
Dark Fiber Services (DFS) Cutover Checklist
I. Networx Service Functional Definition: 
Network service providers have deployed substantial infrastructures of interconnecting fiber cable and these are commonly available for use by Agencies. The simplest Dark Fiber Service is a point-to-point connection between two locations. A more elaborate configuration enables Agencies to interconnect any number of selected locations. A Dark Fiber is an optical fiber through which no light is transmitted. A fiber cable typically contains many optical fibers, which are either “lit” to carry a signal or “unlit” to be used at a future date.

Agencies will acquire dark fiber and have the option of either providing their own opto-electronics equipment or leasing opto-electronics equipment from the Networx vendor. If Agencies choose to provide their own opto-electronics equipment, Dark Fiber Services provides them with the flexibility of not only designing their optical networks to meet their unique mission requirements but also of owning and managing them so that network infrastructure can be readily modified as needed. If Agencies choose to acquire opto-electronics equipment from the Networx vendor, Dark Fiber Services provides them with the flexibility of contracting services from the Networx vendor. DFS is acquired as a facility which will allow the Agency the unconditional right to use of the fiber route, this means capacity such as a fiber pair in a fiber-optic cable, or the entire fiber-optic cable.
DFS is acquired as a facility which will allow the Agency the unconditional right to use of the fiber route, this means capacity such as a fiber pair in a fiber-optic cable, or the entire fiber-optic cable.
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Configuration Options:

1. Point-to-point Dark Fiber Connection

2. Route Diverse Dark Fiber Ring Connection with Single Drops

3. Route Diverse Dark Fiber Ring Connection with Dual Drops

4. Dark Fiber Connections using Star Configuration

5. Note that the four preceding configurations can be combined to yield a custom-tailored solution (Hybrid Configuration)
II. Applicable standards include:
   After award, the Networx vendor may propose alternatives at no additional cost to the Government that meet or exceed the provisions of the standards listed below:

1) Electronic Industry Alliance/Telecommunications Industry Association (EIA/TIA)

a) EIA/TIA-559, Single Mode Fiber Optic System Transmission Design

b) Optical Fiber System Test Procedures (OFSTPs) including:

i) OFSTP-2, Effective Transmitter Output Power Coupled into
Single Mode Fiber Optic Cable

ii) OFSTP-3, Fiber Optic Terminal Receiver Sensitivity and
Maximum Receiver Input

iii) OFSTP-7, Measurement of Optical Power Loss of Installed
Single-Mode Fiber Cable Plant

iv) OFSTP-14, Measurement of Optical Power Loss of Installed
Multi-Mode Fiber Cable Plant

v) OFSTP-1 0, Measurement of Dispersion Power Penalty in
Single Mode Systems

vi) OFSTP-1 1, Measurement of Single Reflection Power Penalty
for Fiber Optic Terminal Equipment

2) Telcordia Standards

a) GR-20-CORE, Generic Requirements for Optical Fiber and Optical Fiber Cable

b) GR-63-CORE, Network Equipment-Building System (NEBS), Generic Equipment Requirements

c) GR-253-CORE, Synchronous Optical Network (SONET) Transport Systems: Common Criteria Physical Layer

d) GR-326-CORE, Generic Requirements for Single Mode Connectors and Jumper Assemblies

3) American National Standards Institute (ANSI)

a) ANSI Z1 36.2-1998, American National Standard for the Safe Use of Optical Fiber Communications Systems Utilizing Laser Diode and LED Sources

4) International Electrotechnical Commission (IEC)

a) IEC 60825-1 ,Safety of Laser Products, Part 1: Equipment Classification, Requirements and User’s Guide, Consolidated Edition – International Restrictions.

b) IEC 60825-2, Safety of Laser Products, Part 2: Safety of Optical Fiber Communications Systems (OFCS) – International Restrictions.
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Code of Federal Regulations (CFR)

a) 21 CFR 1040, Performance Standard for Laser Products

6) International Telecommunications Union (ITU-T)

a) ITU-T G.655 (10/2000)

b) ITU-T G.652 (10/2000)

c) ITU-T G.694.1

d) ITU-T K.25 (02/2000)

e) ITU-T L.35 (10/1998)

7) Regulations and Permits – The Networx vendor will be responsible for all permits, easements, and rights of way, to include Host Nation agreements/approvals. The Networx vendor will be responsible for complying with local Government regulations. If obstacles are found during the process, which will affect Agency’s schedule negatively, the Networx vendor will coordinate solutions with the Government.

8) All new versions, amendments, and modifications to the above documents and    standards when commercially available.
III. Networx Performance Requirements


The performance levels and Acceptable Quality Level (AQL) of Key Performance Indicators (KPIs) for  Dark Fiber Services (DFS) in Networx RFP Section C.2.5.3.4.1 are mandatory unless marked optional:

	Key Performance
Indicator (KPI)
	Service
Level
	Performance Standard
(Threshold)
	Acceptable
Quality Level
(AQL)
	How
Measured

	Attenuation Coefficient SMF 

1550 nm
	Routine
	0.25 dB/km
	≤ 0.25 dB/ km
at all times
	Attenuation coefficient is the attenuation per unit length with a maximum value at one or more wavelengths. In this case, wavelengths are from 1310 and 1550nm. The method used to test the attenuation coefficient of single-mode optical fiber is based on bidirectional backscattering measurements. For campus applications, MMF may be used and the attenuation coefficient per unit length is included for 850nm and 1300nm. The values listed in the Section C.2.5.3.4.1 reflect fiber only. Additional allowances will be made for splices and connectors.

	Attenuation Coefficient SMF 

1310 nm
	Routine
	0.35 dB/km
	≤ 0.35 dB/ km
at all times
	

	Attenuation Coefficient MMF 

850 nm (50/125 μm)
	Routine
	2.35 dB/km
	≤ 2.35 dB/ km
at all times
	

	Attenuation Coefficient MMF

1300 nm (50/125 μm)
	Routine
	0.35 dB/km
	≤ 0.35 dB/ km
at all times
	

	Polarization Mode Dispersion (PMD) at 1550 nm

(Inter-City Networks)
	Routine
	0.1 ps/km1/2
	≤ 0.1 ps/km1/2
at all times
	Polarization Mode Dispersion (PMD) is the term that describes the relationship between polarization and group delay. PMD can limit the highest bit rate that is achievable in a fiber optic system. The following are the most popular methods of measuring PMD: Fixed Analyzer (also called wavelength scanning), Interferometry, Pointcare arc (also called SOP), Modulation phase shift, Pulse delay, and Baseband Curve fit. The major differences in testing setups among these methods are the type of light source, means of defining spectral width, and means of tuning the wavelength. Measurement data is collected while sweeping or stepping the wavelength of the source (or receiver, depending on the method used).

	Polarization Mode Dispersion (PMD)

(Intra-City Networks)
	Routine
	0.3 ps/km1/2
	≤ 0.3 ps/km1/2
at all times
	

	Chromatic Dispersion at 1550nm
	Routine
	2.0 ps/km nm
	≤ 2.0 ps/ km nm
at all times
	Chromatic dispersion measurements characterize how the velocity of propagation in fiber or components changes with wavelength. This measurement is obtained by analyzing the group delay through the fiber as a function of wavelength. A wavelength tunable optical source is intensity modulated and the phase of the detected modulation signal is compared to that of the transmitted modulation. The wavelength of the tunable source is then incremented and the phase comparison is made again. By calculating how the difference between the two measurements, the group delay of the fiber is measured.

	Reflectance Events (all events)
	Routine
	Less than 40 dB
	≤ 40 dB 
at all times
	Reflection measurements are done using an optical time-domain reflectometer (OTDR). The OTDR injects a pulsed signal into the optical fiber and a small amount of the injected signal is reflected back (Raleigh Backscattering). By measuring the amount of backscattered signal in relation to time, signal loss in relation to fiber optic cable distance is determined.

	Time to Restore (TTR)
	Without Dispatch
	4 hours
	≤ 4 hours
	The contractor shall calculate Time to Restore (TTR) as the elapsed time between the time a service outage is recorded in the Trouble Management System and the time the service is restored minus any (1) time due to scheduled network configuration change or planned maintenance or (2) time, as agreed to by the Government, that the service restoration of the service cannot be worked due to Government caused delays. Examples of Government caused delays include: 1) the customer was not available to allow the contractor to access the Service Delivery Point or other customer-controlled space or interface; 2) the customer gave the contractor an incorrect address for the SDP; 3) the customer failed to inform the contractor that a security clearance was required to access the SDP or customer-controlled space; 4) or the Government required service at a remote site and agreed that a longer transit time was required.

	
	With Dispatch
	8 hours
	≤ 8 hours
	

	Connectors

	Return Loss
	Routine
	Less than 50 dB
	≤ 50 dB 
at all times
	Return Loss – The most widely used method for return loss measurement is Optical   Continuous Wave Reflectometry (OCWR). In this method, a continuous wavelength of light energy is passed through the connector, under test. The returned power is then measured and the return loss calculated. Using only a calibrated light source, coupler and an optical power meter, return loss measurements using the OCWR method can be accomplished with accuracy. OCWR test procedures are described in detail in FOTP‑1‑071.

	Insertion Loss
	Routine
	Less than 0.5 dB
	≤ 0.5 dB 
at all times
	Insertion Loss - Insertion loss for a connector or splice is the difference in power that is seen by the insertion of the device into the system. This parameter is measured using an Optical Power Meter and a piece of fiber. Take a length of fiber and measure the optical power through it, then cut the fiber in half, terminate the fibers and connect them, and re-measure the power. The difference between the first reading (P1) and the second (P2) is the insertion loss-the loss of optical power contributed by inserting the connector into the line - measured as follows:
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IV. Interfaces

The interfaces for this service are the fiber terminations at the Fiber Service Delivery Point (FSDP). The Networx vendor will identify the fiber connectors that are supported.

V. Pre-Cutover Activities

Dark Fiber Service (DFS) Checklist*

*Use in conjunction with Generic Cutover Checklist

	PRE-CUTOVER
	
	STATUS

	Administrative
	Has an Agency Hierarchy Code (AHC) been provided to the Networx vendor?
	

	
	Have Local Government Contacts (recommend at least two per location) been identified and contact information provided?
	

	
	Has a Project Specific Transition Plan Identifier been assigned?
	

	
	Note (P_OPS) in the Agency Service Request Number (ASRN) if this is parallel service
	

	Pre-Ordering/Design Decisions
	Will the optical methodology be Agency or contractor provided?
	

	
	Is access diversity or route redundancy required and available?
	

	
	Are adequate entrance facilities available?
	

	
	Have the optical chromatic and wavelength requirements been determined?
	

	
	The Agency and the vendor need to agree to roles and responsibilities concerning restoration priorities.
	

	
	Determine the adequacy of inside wiring.
	

	
	Verify speed and termination points.
	

	Site Preparation

(To support Agency opto-electronics equipment)
	Is sufficient power capacity available?
	

	
	Is sufficient space available?
	

	
	Is the HVAC system adequate?
	

	User Training
	Have users received training on trouble reporting, Network Inventory Code (NIC), fiber cable IDs, Portal and toll free reporting for restoration, etc.?
	

	Installation
	Has Opto-Electronic equipment been installed?
	

	
	Verify attenuation parameters are correct on installed interfaces.
	

	
	Has required fiber optic wiring been installed and tested?
	

	Network Management
	Provide all new fiber optic route information to the affected Network Management Organization, particularly where diversity/redundancy/route avoidance is provisioned.
	

	Documentation 
	Provide all “As-Built” drawings to site personnel and to the affected Network Management Organization, particularly where diversity/redundancy/route avoidance is provisioned
	

	Execute Tests
	See Examples Below of a Networx Vendor Networx Services Verification Test Plan: Have the Agency LGC or Network Management Organization and Networx vendor reviewed the results of this testing to insure all is ready for the actual cutover?
	


DFS TESTS (Examples)
   The Agency should insure that all of the features and functions ordered with the service were delivered and are operational within the seventy two hour acceptance window. The Networx vendors are to perform verification testing on the service for each order at the initial service delivery to an Agency per the Networx service verification test plan.

Verification Testing will be performed as follows:

1) On Single Mode Fibers, end-to-end attenuation measurements will be tested in both directions of transmission at the 1310nm and 1550nm wavelengths using an industry-accepted laser source and power meter.

2) On Multi Mode Fibers, end-to-end attenuation measurements will be tested in both directions of transmission at the 850nm and 1300 nm wavelengths.
3) Loss measurements will be taken from both ends at applicable wavelengths as in i) and ii) and in compliance with OFSTP-7 and OFSTP-14 as applicable or EIA/TIA-568 B

4) OTDR measurements will be performed for each fiber for length, transmission anomalies, and end-to-end attenuation.

5) A written report will be issued and delivered to the Government, for each cable and OTDR traces and other measurements will be included for each fiber.

VI. Final Cutover

	FINAL CUTOVER
	
	

	Communicate schedule and status with stakeholders
	
	

	Obtain authorization to proceed or delay
	GO/NO-GO notification 


	

	Activate new service(s)
	
	

	Conduct acceptance test
	
	

	The Agency should notify Networx vendor  and TCC of rejection of service within 72 hours of cutover
	Acceptance period of 72 hours begins upon receipt of the Service Order Completion Notice (SOCN)
	

	Begin production
	
	

	Obtain signoffs for cutover completion
	
	

	Deactivate legacy service
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CUTOVER ISSUES LOG
	ISSUE #
	INITIATOR
	ISSUE SUMMARY

	
	
	

	Priority/Impact
	Owner
	Target Resolution Date

	
	
	

	Status
	Status Date
	Resolution
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