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Abstract

Nowadays wireless local area networks (WLANs) are widely deployed to provide internet access. Even at home, the
number of devices to be connected to the internet increases and consequently the energy consumption of a home
multimedia network grows. The necessity to reduce the energy consumption of the connected devices is an ongoing
challenge for researchers in order to develop a green home wireless network. The main goal is to reduce the total
energy consumption of the home multimedia network by switching off the data module of each equipment during the
idle period. The wake-up receiver is designed to be able to detect a wake-up signal which has a frequency signature, it
is avoided to activate all data interfaces but only the one of interest.

Simulation results

Objectives and scenario
•

Propose a wake-up radio architecture.

•

Control switching off/on introduce a reduction of energy
consumption, more than 40%.

•

Low energy consumption, low latency, good sensitivity.

• The

identifier is formed with an
arrangement of a WLAN power
spectrum, obtained by a selection
of specific OFDM sub-carriers of
the same group G𝒊 in the channel:
G1= - 28 … -15
G2 =
G3 =

G1, G3 and G4 = ON

•

Frequency=2.4 GHz, BW=4 MHz

•

Tactivation=400 µS

-14 … -1
1 … 14

G4 = 15 … 28

𝑽𝑫𝑪𝟏 > 𝑽𝑫𝑪𝟐

Energy consumption study

wake-up radio architecture design
•

PIRE= 20 dBm.

•

Gr= 2 dBi.

•

Pr= - 40 dBm.

•

Two complementary multi-band filters.

•

The power detector is use a zero polarization Schottky diode.

Time and energy spend to wake up with MAX2830

 Energy consumption in the WLAN architecture:
•
•
•

𝑬𝒂𝒄𝒕𝒊𝒗𝒆
𝑾𝑳𝑨𝑵 = 𝑷𝑻𝒙 + 𝑷𝒓𝒙 × 𝑻𝒅𝒂𝒕𝒂 + 𝑻𝑨𝑪𝑲 + 𝑷𝒊𝒅𝒍𝒆 𝟐 × 𝑻𝑺𝑰𝑭𝑺 + 𝑻𝑫𝑰𝑭𝑺 + 𝑻𝑩𝒂𝒌𝒌𝒐𝒇𝒇
𝒔𝒍𝒆𝒆𝒑
𝑬𝑾𝑳𝑨𝑵 = 𝟐 × 𝑷𝒔𝒍𝒆𝒆𝒑 × 𝑻𝒔𝒍𝒆𝒆𝒑
𝒔𝒍𝒆𝒆𝒑
𝒕𝒐𝒕𝒂𝒍
𝒂𝒄𝒕𝒊𝒗𝒆
𝑬𝑾𝑳𝑨𝑵 = 𝑬𝑾𝑳𝑨𝑵 + 𝑬𝑾𝑳𝑨𝑵

 Energy consumption in the Wake-up radio architecture
•
•
•

𝒂𝒄𝒕𝒊𝒗𝒆
𝑬𝒂𝒄𝒕𝒊𝒗𝒆
=
𝑬
+ 𝑷𝑻𝒙 + 𝑷𝒘𝒂𝒌𝒆−𝒖𝒑 × 𝑻𝒘𝒂𝒌𝒆−𝒖𝒑
𝑾𝑳𝑨𝑵 − 𝑷𝒊𝒅𝒍𝒆 𝑻𝑫𝑰𝑭𝑺 + 𝑻𝑩𝒂𝒌𝒌𝒐𝒇𝒇
𝑾𝒂𝒌𝒆−𝒖𝒑
+𝑷𝑻𝒖𝒓𝒏−𝒐𝒏 × 𝑻𝑻𝒖𝒓𝒏−𝒐𝒏 + 𝑷𝒐𝒔𝒄𝒊𝒍 × 𝑻𝒐𝒔𝒄𝒊𝒍 + 𝑷𝑹𝑿 × 𝑻𝑹𝑿−𝒐𝒏
𝒔𝒍𝒆𝒆𝒑
𝑬𝑾𝒂𝒌𝒆−𝒖𝒑 = 𝟐 × 𝑷𝒘𝒂𝒌𝒆−𝒖𝒑 × 𝑻𝒔𝒍𝒆𝒆𝒑

𝑬𝒕𝒐𝒕𝒂𝒍
𝑾𝒂𝒌𝒆−𝒖𝒑

=

𝑬𝒂𝒄𝒕𝒊𝒗𝒆
𝒘𝒂𝒌𝒆−𝒖𝒑

𝒔𝒍𝒆𝒆𝒑
+ 𝑬𝒘𝒂𝒌𝒆−𝒖𝒑

 Minimum sleep time :

•

𝒎𝒊𝒏
𝑻𝒔𝒍𝒆𝒆𝒑

𝟏
𝟐

= ×

𝑻𝒔𝒍𝒆𝒆𝒑 > 𝑻𝒎𝒊𝒏
𝒔𝒍𝒆𝒆𝒑

𝒕𝒐𝒕𝒂𝒍
𝑬𝒕𝒐𝒕𝒂𝒍
−𝑬
𝑾𝑳𝑨𝑵
𝒘𝒂𝒌𝒆−𝒖𝒑

𝑷𝒔𝒍𝒆𝒆𝒑 −𝑷𝒘𝒂𝒌𝒆−𝒖𝒑

Energy save by the wake-up
radio architecture

CONCLUSION

A wake-up radio architecture has been presented and validated by simulations at circuit level. The identification of the
equipment to wake-up is done by detecting the RF power level at the output of two multi-band filters, having a
𝑚𝑖𝑛
complementary band-pass. This study demonstrates that, if the sleep time is bigger than T𝑠𝑙𝑒𝑒𝑝 , then the wake-up
architecture saves more energy than the classical Wi-Fi.

