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About Covad Wireless

Covad Wireless is the wireless division of Covad Communications, a
leading national provider of integrated voice and data communications.

Largest fixed-wireless broadband providers to businesses in California.
4,000 sg. mi. of service area covering over 200 cities in 4 major markets.

Network consists of over 120 base stations and over 1,000 route miles of
fiber and microwave backhaul.




Fixed-Wireless Services

Broadband Ethernet over Wireless
— Alternative to T1 and DS3 for businesses

Fixed (not mobile)

— Professional install to business location

WIMAX Service

— 1to 6 Mbps

LMDS

— 10 Mbps+

Target SMB Market

— Typically more than 10
employees that need more
than DSL or low-end WIMAX
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WIMAX Rollout Strategy

o Upgrade Covad Wireless network to WiIMAX technology
— Increase network capacity for customer growth
— Improve reliability and performance of customer circuits
— Take advantage of new spectrum availability

* Begin aggressive upgrade program throughout network
— Complete lab and beta trials (completed)
— Complete field and initial customer trials (completed)

— Full scale rollout prioritized by customer density and operational
need



Vendor Selection

» Tested various vendors
— Features »
— Knowledge base
— Relationship
— Product Avalilability
e Challenges
— Beta product
— A lot of “Bugs!”
— A lot of “Bugs!”
— A lot of “Bugs!”

e Axxcelera “Cut the Mustard!”




Feature Testing

Dynamic Frequency Selection (DFS)
— Feature not available during testing phase

GPS Synchronization

— Not tested during trial; lack of customer cooperation
Range

— 7 miles with integrated antennas

— 10 miles with external antenna

Centralized Provisioning
— Qver the air
— Firmware upgrades

Supports 5, 10, and 15Mhz Channel Widths



Feature Testing (cont’d)

Adaptive Modulation
— 64 QAM, 16 QAM, QPSK, BPSK
— Tested using a 10Mhz channel width
— 64 QAM~33Mbs throughput (3.3bits/Hz)
— ~10Mbs drop per step down to BPSK

Receiver Sensitivity

— Pre-WiMax gear ~-82dBm
— WiMax Gear ~ -86dBm
Security

— WiMax Gear has Advanced Encryption Standard (AES) and
Data Encryption Standard (DES)

Multiband/Multi-polarization Support



wWhy Forklift Pre-WiMax?

 Feature Enhancements
— Greater bandwidth (up to 4x)
— Speed and accuracy of installs
— Over the air provisioning and firmware upgrades
— Multiband/multi-polarization flexibility
— Channel Size flexibility
— Adaptive modulation
— GPS synchronization
— Recelver sensitivity
— New spectrum: 5.47-5.725GHz

* Reliablility
e Decreased Lease Costs



Rollout Challenges

Antenna Lease Space
— Ensure space is available

Customer Cooperation
— Mail notifications and call to confirm

Swapping Out Customers One-by-One
— Slow process...enough said

DFS functionality

— Test in “dirty” environment
GPS functionality

— Test early

Learning curve
— Ensure adequate training



| essons Learned

* Testing
— Perform rigorous testing
— Choose equipment covering WiMax spectrum
— Lab testing
— Field testing
— Rollout planning
— Training
 Deployment
— Address lease amendments as necessary
— Contact customers early
— Coordinate customer on site during install
— Ensure techs have proper support
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Why Businesses Choose WiIMAX (Fixed)

Our wireless broadband Ethernet network provides
clear advantages over traditional technologies:

High Bandwidth - Offers data connectivity at
symmetrical access speeds that typically exceed copper
offerings and are competitive with fiber offerings

On Demand Scalability - Enables customers’
growing bandwidth requirements to be fulfilled seamlessly,
typically without installation/cost of additional equipment

Network Access Diversity  — Offers a truly diverse
physical path that does not rely on same “last mile”
provider

Rapid Installation - Enables customers to have
their service provisioned in days, not weeks or months

Cost Effective - Business saves time and money.
Typically 15-30% less than traditional T1-based services.




It’s a jungle out there!!!
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