1. INTRODUCTION

The National Aeronautics and Space Administration network (NASAnet) Wide Area Network (WAN) Implementation Project, which this Request for Information (RFI) is intended to support, is to solicit "within context" information on technologies, methodologies, and best practices provided by network services providers. "Within context" refers to the detailed information in this RFI and its Appendices, which represents NASA's current understanding of the basic architectures of how current technology WAN might be implemented. This RFI is intended to elicit Vendor perspectives and best practices on leading edge approaches, architectures, methods, and technologies needed to implement a comprehensive WAN solution for NASA.  Vendor responses to this RFI can be presented in two ways.  First, the Vendor shall address in specific detail how the requirements defined in this document can be met to support the four implementation options described in Appendix B.  Second, optionally, the Vendor may propose modification to any of the four NASA options or an entirely new option.  If the Vendor chooses to provide an alternative topology, deltas to the NASA proposed implementation options must be clearly described and all of the requirements requested for NASA’s implementation options must be addressed with the Vendor proposed option(s).

The NASAnet WAN design presented as options in Appendix B of this document has been designed to exploit lambda service as much as possible.  Sychronous Optical Network (SONET) technology can be used where lambda is not feasible.  NASA intends to deploy a Multiple Service Provisioning Platform (MSPP), such as Cisco ONS-class equipment, to terminate carrier services, and plans to manage its own SONET connections transparently through carrier systems.  Therefore, the Vendor shall pass Section Data Communications Channel (SDCC) transparently.  The Vendor is to specify the terminating equipment it will deploy to terminate NASAnet services, and indicate known interoperability issues.  The Vendor is encouraged to suggest alternate equipment.
2. GENERAL INFORMATION

1. The Vendor shall not provide a bundled response, i.e. long-haul, local, and Carrier-Independent Exchange Facility (CIEF) services shall be addressed independently.  Access circuits will often include both local and long-haul elements.  It is NASA’s intent to contract directly with each provider.  Specify only the service you, the Vendor, will directly deliver.  Partial responses will be considered and are expected.
2. The WAN will support all NASA Centers and Facilities (Appendix A).

3. The architecture and topology options shown in Appendix B will allow NASA complete independence/flexibility in integrating networking services from multiple providers, as well as optimize the degree of route diversity and resulting system availability.
4. All Carrier Independent Exchange Facilities (CIEFs) shall meet the following requirements further defined in this document:

· Physical security

· Technical support

· Performance

· Technical readiness

· Environmental hardness

5. The Architecture will minimize single points of failure in all layers of the design.  The Vendor shall identify each single point of failure within its purview.
6. Diverse physical routing is a high priority.  East and West path diversity is expected at each location.  The Vendor shall state its ability to accommodate this requirement.  Upon award and throughout the operations cycle, the Vendor shall be expected to provide explicit path routing details, to include all physical elements and intermediate connection points.  Prior notification of changes shall be required.
7. The NASAnet has a performance requirement for <=100ms latency between any two Centers.  The Vendor shall include this consideration in its proposal.

8. The Vendor is to provide: 

· Prioritization/ranking of the topology options in Appendix B, with detailed reasoning for the prioritization/ranking chosen
· General scheduling information for each implementation 
· A commercial price list of both non-recurring and monthly-recurring costs for products and services in support of proposed options
· General service agreement concepts (length of term, termination liabilities, maintenance notifications, non-performance liabilities, etc.)

9. The Vendor is encouraged to provide management visibility for delivered services (i.e., customer network management system) for:
· Security

· Monitoring

· Management

· Network performance, including services and quality of service mechanisms
10. It is anticipated that support requirements under the heading for MANDATORY INFORMATION shall be supported by the proposed Vendor solution provided as a response to this RFI.  The Vendor is encouraged to explain the details, processes, common practices, best practices, and any critical aspects that affect accomplishment of each requirement.

11. If available the Vendor should provide details, processes, logistics, etc. for hands-on demonstration of their solutions and technologies.  These demonstrations might be in the form of web site access, evaluation copies, etc.

12. The Vendor is encouraged to provide information on delivery of services greater than Optical Carrier 12 (OC12) access at all NASA sites, through lambda service and/or dark fiber, if this type of access is not included in the Vendor’s submission against this RFI.

13. Provide Telecommunications Service Priority (TSP) pricing information for all circuits and services, as appropriate.

14. Submission format:
a. An original, and twenty (20) paper copies of the response shall be submitted.  Vendors shall submit an electronic version of each section of their response (IBM PC compatible with Microsoft Office XP®).  Earlier versions will be acceptable if compatible with the XP version.  If data files are delivered in compressed format, Vendor shall insure that the files are self-extracting or that the software program(s) required to extract the files to their original format is included.  All electronic files delivered to the Government shall be virus-free.  If any variation in content between the hardcopy and electronic copy is noted, the hardcopy shall be considered the official response.  Vendors, at their discretion, may submit the electronic submission via email to the points of contact in paragraph 15. 

b. A page is defined as one side of a sheet, 8 1/2" x 11", with at least one inch margins on all sides, using not smaller than 12-point type and Times New Roman font.  Foldouts count as an equivalent number of 8 1/2" x 11" pages.  The metric standard format most closely approximating the described standard 8 1/2" x 11" size may also be used.  Diagrams, charts, and photographs may be reduced but still must be clearly legible, and if necessary, run landscape or folded to eliminate oversize pages.  Text in diagrams, charts, and photographs shall be no smaller than 10-point type and Times New Roman font.
15. The point of contact for procurement questions is Dan Fuller, 256-544-5767; questions of a technical nature should be directed to nasanet-rfi@lists.nasa.gov.  Answers to any questions received will be posted via the NASA Acquisition Internet Service (NAIS) along with this RFI.
16. Tentative Government Schedule:
a. Request for Quotation release:

June, 2004

b. Vendor award:




August, 2004

c. Receipt of NASAnet equipment at sites:
January, 2005

d. Installation of NASAnet equipment at sites:
January-February, 2005

e. Circuit acceptance testing:


February, 2005
3. MANDATORY INFORMATION
Vendors shall address the requirements listed below for each proposed option separately:
1. Long-haul network services 
a. Latency - provide route miles for each circuit
b. Availability guarantee options
c. Bandwidth/capacity (refer to Appendix C)
d. CIEF access
e. NRC and MRC
f. Contract terms and liabilities

g. Maintenance schedule
h. Inter-carrier connection policies and pricing structure 
i. Installation schedule
j. Preferred center CIEFs (specific to Option D in Appendix B)

k. Network hardware and software

2. Local-loop network services 

a. Latency - provide route miles for each circuit

b. Availability guarantee options

c. Bandwidth/capacity (refer to Appendix C)

d. CIEF access

e. NRC and MRC

f. Contract terms and liabilities

g. Maintenance schedule

h. Inter-carrier connection policies and pricing structure 

i. Installation schedule

j. Preferred center CIEFs (specific to Option D in Appendix B)

k. Network hardware and software

3. CIEFs services

a. Locations: potential (note proximity to NASA sites)

i. San Francisco Bay Area

ii. DC Area

iii. Midwest Area
iv. Southeast Area

v. South Central Area

b. Physical Security

i. Entrance Area and building access including surrounding property

ii. Property fence, parking

iii. Secure racks

iv. Access restrictions – card keys, biometric

v. Room, Cage or Cabinet access

vi. Video or Camera Surveillance – please describe

vii. Break-in, incident response procedure with time intervals

viii. Operating Hours/Staffing
ix. Escort Charges, if any

x. Citizenship restrictions

c. Facility

i. Seismic, Disaster Hardened, Earthquake plan (where applicable)

ii. Fire, water protection

iii. HVAC, Humidity

iv. Raised floor

v. Cable Management

vi. GPS Receiver support

vii. Timing services (Reference clock)

viii. Storage for test tools and spares

ix. Fuel tank location and fueling program

x. Common areas for customer use

xi. Staging area

xii. Rack separation (60 feet, future)
xiii. 2 Racks (23” x 36” allowed)

xiv. Cage availability and options
d. Power

i. Dual UPS systems

ii. Generator(s) – Dual system

iii. Separate Power Grids

iv. Separate Power Feeds

v. DC and AC power available

vi. DC redundancy architecture (it is usually battery and not UPS)

e. Business Viability/Operations

i. Financial

ii. Operations Model

iii. Carrier Neutral
iv. Ownership (nationality of company and any parent)

v. Uptime information and performance history

vi. Billing Terms

vii. Contract Terms (deposit, length, etc.)

viii. Standard Charges including:

1. Local loop connection 

2. Cross-connects charges 

3. Off-hours access/escort charges 

4. Equipment receipt 

5. Power 

6. Patch Panel

7. Customer work space
8. Intra-building connection services and policy

9. Metro Connectivity available

f. Network Services Available

i. Entrance Facilities – Diversity

ii. TSP Status with LEC and IXCs

iii. Dark Fiber

iv. Wavelength Services

v. SONET

vi. IP

vii. Peering

viii. Listing of Carriers present (Local, long-haul, etc.)

ix. POTS & Test Network Set up

x. Sprint, AT&T, Qwest, MCI presence

xi. Patch Panel and Meet-Me-Room policy

xii. Cable management

g. Technical Support

i. Installation

ii. Staging

iii. Equipment receipt policy or charges

iv. On-going technical services – different service levels

v. Remote Hands

vi. NOC services – on site/remote
4. ALTERNATIVE TOPOLOGY
Provide the information under the heading “MANDATORY INFORMATION” for any alternative topologies/solutions.

Appendix A
NASA Ames Research Center (ARC)
Moffett Field, CA 94035-1000

NPX-NXX:  650-604
University of Colorado at Boulder (Bldr)
Boulder, CO80309-0841

NPX-NXX:  303-492
NASA Dryden Flight Research Center (DFRC)
Edwards AFB, CA 93523-0273

NPX-NXX:  661-276
NASA Glenn Research Center (GRC)
Cleveland, OH 44135

NPX-NXX:  216-433
NASA Goddard Space Flight Center (GSFC)
Greenbelt, MD 20771

NPX-NXX:  310-286
NASA Headquarters (HQ)
Wash, DC 20546

NPX-NXX:  202-358
Jet Propulsion Laboratory (JPL)
Pasadena, CA 91109-8099

NPX-NXX:  818-354
NASA Johnson Space Center (JSC)
Houston, TX 77058

NPX-NXX:  281-483
NASA Kennedy Space Center (KSC)
KSC, FL 32899
NPX-NXX:  321-867
NASA Langley Research Center (LRC)
Hampton, VA 23681-001

NPX-NXX:  757-864
NASA Marshall Space Flight Center (MSFC)
Marshall Space Flight Center, AL 35812

NPX-NXX:  256-544
NASA Michoud Assembly Facility (MAF)
New Orleans, LA 70129
NPX-NXX:  504-257
NASA Stennis Space Center (SSC)
SSC, MS 39529

NPX-NXX:  228-688
White Sands Complex (WSC)
Las Cruces, NM 88001

NPX-NXX:  505-527
Appendix B - Consolidated Topology Options
Option A - Regional Hub and Spoke
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Option B - Regional Rings
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Appendix B, cont’d
Option C - Inter-regional Rings
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Option D - Regional Rings with Dual CIEFs
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Appendix C - Circuit Inventory (Minimums)
OC = Optical Carrier; DS = Digital Signal

Option A - Regional Hub and Spoke

Long-haul:

1. OC48 Bay Area CIEF to Midwest CIEF

2. OC48 Midwest CIEF to D.C. CIEF

3. OC48 D.C. CIEF to Southeast CIEF

4. OC48 Southeast CIEF to South Central CIEF

5. OC48 South Central CIEF to Bay Area CIEF

6. OC12 Bay Area CIEF to ARC IntraLATA

7. OC3 Bay Area CIEF to JPL IntraLATA

8. DS3 Bay Area CIEF to DFRC IntraLATA

9. OC12 Midwest CIEF to Bldr IntraLATA

10. OC3 Midwest CIEF to GRC IntraLATA

11. OC12 D.C. CIEF to GSFC IntraLATA

12. OC3 D.C. CIEF to HQ IntraLATA

13. OC12 D.C. CIEF to LRC IntraLATA

14. OC3 Southeast CIEF to KSC IntraLATA

15. OC12 Southeast CIEF to MSFC IntraLATA

16. OC3 Southeast CIEF to JSC IntraLATA

17. OC3 South Central CIEF to SSC IntraLATA

18. DS3 South Central CIEF to MAF IntraLATA

19. OC3 South Central CIEF to WSC IntraLATA

Local:

20. OC12 ARC IntraLATA to ARC premise

21. OC3 JPL IntraLATA to JPL premise

22. DS3 DFRC IntraLATA to DFRC premise

23. OC12 Bldr IntraLATA to Bldr premise

24. OC3 GRC IntraLATA to GRC premise

25. OC12 GSFC IntraLATA to GSFC premise

26. OC3 HQ IntraLATA to HQ premise

27. OC12 LRC IntraLATA to LRC premise

28. OC3 KSC IntraLATA to KSC premise

29. OC12 MSFC IntraLATA to MSFC premise

30. OC3 JSC IntraLATA to JSC premise

31. OC3 SSC IntraLATA to SSC premise

32. DS3 MAF IntraLATA to MAF premise

33. OC3 WSC IntraLATA to WSC premise

Option B - Regional Rings

Long-haul:

1. OC48 Bay Area CIEF to Midwest CIEF

2. OC48 Midwest CIEF to D.C. CIEF

3. OC48 D.C. CIEF to Southeast CIEF

4. OC48 Southeast CIEF to South Central CIEF

5. OC48 South Central CIEF to Bay Area CIEF

6. OC12 Bay Area CIEF to ARC IntraLATA

7. OC12 ARC IntraLATA to JPL IntraLATA

8. OC12 JPL IntraLATA to DFRC IntraLATA

9. OC12 DFRC IntraLATA to Bay Area CIEF

10. OC12 Midwest CIEF to Bldr IntraLATA

11. OC12 Bldr IntraLATA to GRC IntraLATA

12. OC12 GRC IntraLATA to Midwest CIEF

13. OC12 D.C. CIEF to GSFC IntraLATA

14. OC12 GSFC IntraLATA to HQ IntraLATA

15. OC12 HQ IntraLATA to LRC IntraLATA

16. OC12 LRC IntraLATA to D.C. CIEF

17. OC12 Southeast CIEF to KSC IntraLATA

18. OC12 KSC IntraLATA to MSFC IntraLATA

19. OC12 MSFC IntraLATA to JSC IntraLATA

20. OC12 JSC IntraLATA to Southeast CIEF

21. OC3 South Central CIEF to SSC IntraLATA

22. OC3 SSC IntraLATA to MAF IntraLATA

23. OC3 MAF IntraLATA to WSC IntraLATA
24. OC3 WSC IntraLATA to South Central CIEF

Local:  (If two Centers are in same LATA, second link (2) not required.)
25. OC12 ARC IntraLATA to ARC premise (2 - East, West)
26. OC12 JPL IntraLATA to JPL premise (2)
27. OC12 DFRC IntraLATA to DFRC premise (2)
28. OC12 Bldr IntraLATA to Bldr premise (2)
29. OC12 GRC IntraLATA to GRC premise (2)
30. OC12 GSFC IntraLATA to GSFC premise (2)
31. OC12 HQ IntraLATA to HQ premise (2)
32. OC12 LRC IntraLATA to LRC premise (2)
33. OC12 KSC IntraLATA to KSC premise (2)
34. OC12 MSFC IntraLATA to MSFC premise (2)
35. OC12 JSC IntraLATA to JSC premise (2)
36. OC3 SSC IntraLATA to SSC premise (2)
37. OC3 MAF IntraLATA to MAF premise (2)
38. OC3 WSC IntraLATA to WSC premise (2)
Option C - Inter-regional Rings

Long-haul:

1. OC48 Bay Area CIEF to Midwest CIEF

2. OC48 Midwest CIEF to D.C. CIEF

3. OC48 D.C. CIEF to Southeast CIEF

4. OC48 Southeast CIEF to South Central CIEF

5. OC48 South Central CIEF to Bay Area CIEF

6. OC12 Bay Area CIEF to ARC IntraLATA

7. OC12 ARC IntraLATA to JPL IntraLATA

8. OC12 JPL IntraLATA to DFRC IntraLATA

9. OC12 DFRC IntraLATA to South Central CIEF

10. OC3 South Central CIEF to WSC IntraLATA

11. OC3 WSC IntraLATA to MAF IntraLATA

12. OC3 MAF IntraLATA to SSC IntraLATA

13. OC3 SSC IntraLATA to Southeast CIEF

14. OC12 Southeast CIEF to MSFC IntraLATA

15. OC12 MSFC IntraLATA to JSC IntraLATA

16. OC12 JSC IntraLATA to KSC IntraLATA

17. OC12 KSC IntraLATA to D.C. CIEF

18. OC12 D.C. CIEF to LRC IntraLATA

19. OC12 LRC IntraLATA to HQ IntraLATA

20. OC12 HQ IntraLATA to GSFC IntraLATA

21. OC12 GSFC IntraLATA to Midwest D.C. CIEF

22. OC12 Midwest CIEF to GRC IntraLATA

23. OC12 GRC IntraLATA to Bldr IntraLATA

24. OC12 Bldr IntraLATA to Bay Area CIEF

Local:  (If two Centers are in same LATA, second link (2) not required.)

25. OC12 ARC IntraLATA to ARC premise (2 - East, West)

26. OC12 JPL IntraLATA to JPL premise (2)

27. OC12 DFRC IntraLATA to DFRC premise (2)

28. OC12 Bldr IntraLATA to Bldr premise (2)

29. OC12 GRC IntraLATA to GRC premise (2)

30. OC12 GSFC IntraLATA to GSFC premise (2)

31. OC12 HQ IntraLATA to HQ premise (2)

32. OC12 LRC IntraLATA to LRC premise (2)

33. OC12 KSC IntraLATA to KSC premise (2)

34. OC12 MSFC IntraLATA to MSFC premise (2)

35. OC12 JSC IntraLATA to JSC premise (2)

36. OC3 SSC IntraLATA to SSC premise (2)

37. OC3 MAF IntraLATA to MAF premise (2)

38. OC3 WSC IntraLATA to WSC premise (2)

Option D - Regional Rings with Dual CIEFs

Long-haul:  (Center-CIEF implies no local access element)

1. OC48 Bay Area CIEF to ARC CIEF

2. OC48 ARC CIEF to Midwest CIEF

3. OC48 Midwest CIEF to GRC CIEF

4. OC48 GRC CIEF to GSFC CIEF

5. OC48 GSFC CIEF to D.C. CIEF

6. OC48 D.C. CIEF to MSFC CIEF

7. OC48 MSFC CIEF to Southeast CIEF

8. OC48 Southeast CIEF to South Central CIEF

9. OC48 South Central CIEF to WSC CIEF

10. OC48 WSC CIEF to Bay Area CIEF

11. OC12 ARC CIEF to JPL IntraLATA

12. OC12 JPL IntraLATA to DFRC IntraLATA

13. OC12 DFRC IntraLATA to Bay Area CIEF

14. OC12 Bay Area CIEF to ARC CIEF

15. OC3 WSC CIEF to MAF IntraLATA

16. OC3 MAF IntraLATA to SSC IntraLATA

17. OC3 SSC IntraLATA to South Central CIEF

18. OC3 South Central CIEF to WSC CIEF

19. OC12 Southeast CIEF to JSC IntraLATA

20. OC12 JSC IntraLATA to KSC IntraLATA

21. OC12 KSC IntraLATA to MSFC CIEF
22. OC12 MSFC CIEF to Southeast CIEF

23. OC12 D.C. CIEF to LRC IntraLATA

24. OC12 LRC IntraLATA to HQ IntraLATA

25. OC12 HQ IntraLATA to GSFC CIEF
26. OC12 GSFC CIEF to D.C. CIEF

27. OC12 GRC CIEF to Bldr IntraLATA

28. OC12 Bldr IntraLATA to Midwest CIEF

29. OC12 Midwest CIEF to GRC CIEF
Local:  (If two Centers are in same LATA, second link (2) not required.)

30. OC12 JPL IntraLATA to JPL premise (2- East, West)

31. OC12 DFRC IntraLATA to DFRC premise (2)

32. OC12 Bldr IntraLATA to Bldr premise (2)

33. OC12 HQ IntraLATA to HQ premise (2)

34. OC12 LRC IntraLATA to LRC premise (2)

35. OC12 KSC IntraLATA to KSC premise (2)

36. OC12 JSC IntraLATA to JSC premise (2)

37. OC3 SSC IntraLATA to SSC premise (2)

38. OC3 MAF IntraLATA to MAF premise (2)
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