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Source: https://www.ieee802.org/11/PARs/P802_11be_PAR_Detail.pdf

3DAY 1: 5G 네트워크 개요

최고 속도 비용 효율 영역 용량 저지연

사용자 체감 속도 스펙트럼 효율 네트워크 에너지 효율 접속 밀도

Puncturing: 간섭이 차단되고
채널의 활용도를 개선
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Source: Bejarano, Oscar. Wireless: A Total Beginner’s Guide to Modern Wireless Communication Technologies (p. 299). Bitflip Media. Kindle Edition. 

41. 개요

Wi-Fi 7 802.11be
320

4096-QAM

Wi-Fi 6E
Wi-Fi 6

Wi-Fi 5

Exp. 2024 46.1 Gbps

MU-MIMO: Multiple User – Multiple Input Multiple Output (다중 사용자 - 다중 입력 다중 송출)
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Source: https://www.litepoint.com/blog/an-introduction-to-wi-fi-6e-spectrum/

51. 개요

AFC = Automatic Frequency Coordination
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 Key Updates on Wi-Fi Standards: IEEE는 Wi-Fi 7이라고도 하는 차세대 802.11be 초고속
처리(Extremely High Throughput, EHT)을 개발 중

• PHY layer:
o 320 MHz channels
o 4096 QAM
o 16 spatial streams
o Multi Resource Unit (RU) puncturing to protect incumbents (기존 사용자 보호를 위한 Puncturing)

• On the MAC layer, 
o 802.11az-2nd generation positioning 
o 802.11bb-Light Communications
o 802.11bc-Enhanced Broadcast Service
o 802.11bd-Enhancements for Next Generation V2X

Source:  https://grouper.ieee.org/groups/802/11/index.shtml

61. 개요

Puncturing: 간섭이 차단되고
채널의 활용도를 개선
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Source: Wireless Broadband Alliance (WBA) Connected Communities Forum (CCF) Meeting, March 16th 2023 
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Wi-Fi 7

Projects in progress New projects for 2023

Wi-Fi 
Wi-Fi 

Wi-Fi Wi-Fi 
Wi-Fi 

Wi-Fi 

1. 개요

2022년까지 Wi-Fi 6E가 포함되어 있었음.
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Source: Wireless Broadband Alliance

81. 개요
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Source:  https://wballiancec.wpenginepowered.com/wp-content/uploads/2022/10/WBA_2023-Industry-Report_Final-Oct_01-3.pdf

91. 개요

415개 기업을 대상으로 한 Deloitte의 조사에
따르면 이들 기업 중 62%가 이미 5G와 Wi-Fi 
6/6E를 이미 사용하고 있거나 1년 이내에 사용할
계획이라고 답했으며, 93%는 향후 3년 동안 두
기술을 동시에 채택할 것이라고 답했다. 
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Source: Bejarano, Wi-Fi 7 – WHAT IS IT ALL ABOUT?, Whitepaper, Amdocs Networks

101. 개요
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Source:  https://wballiancec.wpenginepowered.com/wp-content/uploads/2022/10/WBA_2023-Industry-Report_Final-Oct_01-3.pdf
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Source:  Mangiante

목표
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Source:  https://wballiancec.wpenginepowered.com/wp-content/uploads/2022/10/WBA_2023-Industry-Report_Final-Oct_01-3.pdf

121. 개요

Source:  Cisco
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Source: https://arxiv.org/pdf/2207.04859.pdf , https://b5g-mints.eu/blog36/

131. 개요
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Source: https://www.mdpi.com/1424-8220/22/4/1348 Non-Contact Smart Sensing of Physical Activities during Quarantine Period Using SDR Technology 

1. 개요
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Source: https://b5g-mints.eu/blog36/

151. 개요
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Source: IEEE SA - P802.11bk, https://www.lumenci.com/ , https://blogs.arubanetworks.com/solutions/wi-fi-location-based-services-how-did-we-get-here/
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Wi-Fi 7/11be waveforms

Wi-Fi fine time measurement (FTM) protocol

1. 개요
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Source: Software Networks (Virtualization, SDN, 5G and Security), by ISTE Press Ltd and John Wiley & Sons, Inc. 2020 

171. 개요
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Source: 5G+ 스펙트럼 플랜, 과학기술정보통신부

181. 개요
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 벽에 대한 차폐 정도 등의 물리 정보 부족하여 탐지 위치 조정 필요

1. 개요 19
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Ubuntuf 18.04

LAN4 LAN1LAN3 LAN2

KOREN

F
E

KOREN
HPC Service

IoT Cluster

WiFi Router (kt)

Ubuntuf 18.04

LAN4 LAN1LAN3 LAN2

1. 개요

차폐실

20
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Source: Intel

222. WI-FI 7 기술과 서비스
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Source: https://www.ieee802.org/11/PARs/P802_11be_PAR_Detail.pdf

232. WI-FI 7 기술과 서비스
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Source: 차세대 Wi-Fi의 개막과 활성화를 위한 논의 동향, 한국전파진흥협회 전파방송산업전략본부, 남원모

242. WI-FI 7 기술과 서비스
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Source: http://weekly.tta.or.kr/weekly/files/20214807044820_weekly.pdf

252. WI-FI 7 기술과 서비스
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Source: Onsemi

262. WI-FI 7 기술과 서비스
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16-QAM의 constellation (예)

64-QAM (Wi-Fi 4)

Source: https://namu.wiki/w/%EB%B3%80%EC%A1%B0(%ED%86%B5%EC%8B%A0)
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256-QAM (Wi-Fi 5)

출력
Amp

위상
Phase

데이터
Data

위상
Phase

위상
Phase

출력
Amp

1024-QAM (Wi-Fi 6) 4096-QAM (Wi-Fi 7)

• BPSK (Binary Phase Shift Keying)
• Quadrature Phase Shift Keying, QPSK)
• π/4-QPSK (45°)

2. WI-FI 7 기술과 서비스
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 Waveforms and Mixed Numerology

 OFDM 신호의 스펙트럼

282. WI-FI 7 기술과 서비스
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Source: Bejarano, Wi-Fi 7 – WHAT IS IT ALL ABOUT?, Whitepaper, Amdocs Networks

292. WI-FI 7 기술과 서비스
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Source: Distributed Multi-Agent Deep Q-Learning for Fast Roaming in IEEE 802.11ax Wi-Fi Systems, Institute of Artificial Intelligence innovation, Industry Academia Innovation School

302. WI-FI 7 기술과 서비스

무인운반차량(AGV: Automated Guided Vehicle)
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Source: Onsemi

312. WI-FI 7 기술과 서비스

IEEE 802.11bk: 320 MHz positioning project 

320 MHz channel width Wi-Fi Sensing
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Source: Onsemi

322. WI-FI 7 기술과 서비스
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차폐실 Door Lock을 Open시 문을
열지 않더라도 외부 주파수 감지

3. WI-FI 7 응용 서비스 개발과 KOREN 35
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Source: https://www.mdpi.com/1424-8220/21/21/7020

363. WI-FI 7 응용 서비스 개발과 KOREN



JS Lab

Source: https://www.lumenci.com/post/wi-fi-sensing-applications-and-standards-development?fbclid=IwAR3VlBcUSRc8t0-UPUMsb4YpLapLai3YDUeAiIoVf3hf-LjBx62jEr2s9sY

373. WI-FI 7 응용 서비스 개발과 KOREN
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Source: https://www.mdpi.com/1424-8220/21/11/3797?fbclid=IwAR1jQSnWhrKvVKeaO4_xs9D1vPVAQmauDIRjtj9ScAhYsvWAexFNIYQnYhU
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RSSI {Received Signal Strength Indicator), CSI(channel state information)

3. WI-FI 7 응용 서비스 개발과 KOREN

RSSI 수신된 신호강도지표
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• FFT 고속 푸리에 변환은 이산 푸리에 변환과 그
역변환을 빠르게 수행하는 효율적인
알고리즘이다. 

• FFT는 디지털 신호 처리에서 편미분 방정식의
근을 구하는 알고리즘에 이르기까지 많은
분야에서 사용

일반 무선칩은 CSI 
제공 없이 데이터를
직접 제공
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Source: https://www.mdpi.com/2076-3417/10/14/4886 , Non-Contact Sensing Testbed for Post-Surgery Monitoring by Exploiting Artificial-Intelligence 

393. WI-FI 7 응용 서비스 개발과 KOREN
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Source: https://www.mdpi.com/2076-3417/10/14/4886 , Non-Contact Sensing Testbed for Post-Surgery Monitoring by Exploiting Artificial-Intelligence 

403. WI-FI 7 응용 서비스 개발과 KOREN
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Source: https://www.mdpi.com/2076-3417/10/14/4886 , Non-Contact Sensing Testbed for Post-Surgery Monitoring by Exploiting Artificial-Intelligence 

413. WI-FI 7 응용 서비스 개발과 KOREN
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Source: https://www.mdpi.com/2076-3417/10/14/4886 , Non-Contact Sensing Testbed for Post-Surgery Monitoring by Exploiting Artificial-Intelligence 

423. WI-FI 7 응용 서비스 개발과 KOREN
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Source: https://www.mdpi.com/2076-3417/10/14/4886 , Non-Contact Sensing Testbed for Post-Surgery Monitoring by Exploiting Artificial-Intelligence 

433. WI-FI 7 응용 서비스 개발과 KOREN
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Source: https://www.mdpi.com/1424-8220/22/4/1348 Non-Contact Smart Sensing of Physical Activities during Quarantine Period Using SDR Technology 

3. WI-FI 7 응용 서비스 개발과 KOREN

서기

걷기

달리기

굽히기

떨어지기



JS Lab

Source: Bejarano, Oscar. Wireless: A Total Beginner’s Guide to Modern Wireless Communication Technologies (p. 183). Bitflip Media. Kindle Edition. 

453. WI-FI 7 응용 서비스 개발과 KOREN
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Source: https://www.mdpi.com/1424-8220/21/11/3797?fbclid=IwAR1jQSnWhrKvVKeaO4_xs9D1vPVAQmauDIRjtj9ScAhYsvWAexFNIYQnYhU
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RSSI {Received Signal Strength Indicator), CSI(Channel State Information), LOS (Line-Of-Sight)

Line-Of-Sight

Received Signal Strength Indicator Channel State Information

3. WI-FI 7 응용 서비스 개발과 KOREN
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Source: https://www.mdpi.com/1424-8220/21/11/3797?fbclid=IwAR1jQSnWhrKvVKeaO4_xs9D1vPVAQmauDIRjtj9ScAhYsvWAexFNIYQnYhU
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RSSI {Received Signal Strength Indicator), CSI(channel state information)

Line-Of-Sight

3. WI-FI 7 응용 서비스 개발과 KOREN



JS Lab

Source: https://www.tomshardware.com/news/wi-fi-routers-used-to-detect-human-locations-poses-within-a-room

483. WI-FI 7 응용 서비스 개발과 KOREN
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Source: https://www.mdpi.com/1424-8220/22/4/1348 Non-Contact Smart Sensing of Physical Activities during Quarantine Period Using SDR Technology 
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Wireless channel state information (WCSI)

3. WI-FI 7 응용 서비스 개발과 KOREN
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Source: https://www.mdpi.com/1424-8220/22/14/5364 ,  The Time-of-Arrival Offset Estimation in Neural Network Atomic Denoising in Wireless Location

503. WI-FI 7 응용 서비스 개발과 KOREN
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Source: https://www.mdpi.com/1424-8220/21/11/3797?fbclid=IwAR1jQSnWhrKvVKeaO4_xs9D1vPVAQmauDIRjtj9ScAhYsvWAexFNIYQnYhU
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RSSI {Received Signal Strength Indicator), CSI(channel state information)

3. WI-FI 7 응용 서비스 개발과 KOREN

GoogLeNet: 네트워크의 depth와 width를 늘리면서도 내부적으로 inception 모듈을 활용해 computational efficiency를 확보한 모델
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2거점 (대전)

KOREN연동

KOREN연동

OSPF 구간

판교

• 원격관리
• 보안

3. WI-FI 7 응용 서비스 개발과 KOREN

차폐실

차폐실
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