&% Technical Guide:

Wi-Fi Device Modes, Connections, and Advanced Setup

Introduction

Wi-Fi devices can operate in multiple modes to adapt to different network needs, including
Access Point (AP), Bridge, and Repeater/Extender modes. Understanding these modes,
along with proper cabling and network architecture, allows you to expand coverage,
connect multiple locations, and optimize performance. This guide explains each mode,
shows proper connections, and gives a simulation for integrating Wi-Fi devices with a

)

router, switch, and Powerline adapters (Powerline Networking / PowerNet) <

ED Device Modes Explained

1. Access Point (AP) Mode @

* Connects wired networks to Wi-Fi clients.

* Provides a Wi-Fi network from a wired Ethernet source.

* Ideal for extending Wi-Fi coverage from an existing router.

» Typically requires connection to a router or switch via Ethernet.

2. Bridge Mode / Point-to-Point (P2P) &

» Connects two separate network segments over Wi-Fi.
» Often used to link two buildings or floors without cabling.
» Device acts as a "transparent bridge,” forwarding traffic between wired networks.

3. Repeater / Extender Mode ([

» Extends existing Wi-Fi coverage.
* Receives Wi-Fi from a router/AP and rebroadcasts it.
+ Easy to deploy but may reduce bandwidth by ~50% on some devices.

4. Combined or Hybrid Modes

» Some devices allow AP + Repeater or AP + Bridge for complex scenarios.
» Useful for multi-floor offices or homes with coverage gaps.

B Connecting Your Devices

Basic Ethernet Setup

1. Connect the router/modem to a switch using a standard Ethernet cable.
2. Connect AP devices to the switch via Ethernet if running in AP mode.



3. Repeater or Bridge devices can connect wirelessly, but Ethernet backhaul improves
performance.

Powerline (PowerNet) Integration ¢

» Use Powerline adapters if running Ethernet cables is difficult.
» Steps:
1. Plug one adapter near your router and connect it via Ethernet.
2. Plug a second adapter in another room or building (same electrical network).
3. Connect a Wi-Fi AP or router (in Bridge mode) to the Powerline adapter.
4. Device acts as a secondary access point, providing Wi-Fi in the remote
location.

&) Example Network Architecture

[ISP Modem/Router] ——Ethernet——> [Switch] ——Ethernet——> [Powerline Adapter 1]
[
L—> [Ethernet cables to APs]

[Powerline Adapter 2] ——Ethernet——> [Router in Bridge Mode / AP] ——Wi-Fi coverage in another room

* Main router distributes IPs (DHCP).

* Switch expands wired connections.

» Powerline adapters bridge network over electrical wiring.

* Bridge-mode router/AP extends Wi-Fi to new locations without separate Internet
connection.

Mini Tutorial: Setting Up a Remote Wi-Fi AP via Powerline

Goal: Provide Wi-Fi in a remote room using existing electrical wiring.
Steps:

1. Main Network Setup
» Connect router to switch.
* Plug Powerline Adapter 1 into the switch and wall socket.
2. Remote Setup
* Plug Powerline Adapter 2 into wall socket near the target room.
» Connect a Wi-Fi router or AP to Adapter 2 via Ethernet.
+ Set this router to Bridge/AP mode.
* Assign same SSID and password (optional) or a new one.
3. Testing
* Check that devices in the remote room can access the internet.
» Confirm proper IP assignment from the main router.
4. Optimization
» Ensure both Powerline adapters are on the same electrical circuit for best
performance.
» Avoid outlets with heavy electrical noise (microwaves, fridges).




B Best Practices

» Prefer Ethernet backhaul over wireless when possible for performance.
» Keep firmware updated on all devices for security and stability.

* Avoid duplicate IPs; use DHCP or manually assign IPs carefully.

* Document your network layout to simplify troubleshooting.

Conclusion

By understanding device modes (AP, Bridge, Repeater), proper cabling, and Powerline
integration, you can extend Wi-Fi coverage efficiently across multiple rooms or
buildings . This approach provides flexibility, reliability, and scalability for home and
office networks alike.

With this knowledge, setting up complex networks becomes a matter of following
structured steps rather than trial and error. Enjoy building your connected environment! &

José Magnin — Protea Tech Ltd
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