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Pé xuat cau hinh mang Wi-Fi t6i wu cho sw kién Al Training v&i 200 ngwi truy cap dong thoi

Day la cdu hinh thure té, dya trén best practices high-density Wi-Fi (Cisco Meraki, industry standards), wéc tinh

bandwidth cho cloud Al tools + demo ndng, va kinh nghiém s kién.

Gia dinh khong gian hoi truérng mé khoang 250-400 m? (pht hgp 200 nguoi ki€u theater/classroom), tran cao
trung binh, it twong chan.

Ludn thyc hién site survey RF thuc t& triede khi trién khai. Uu tién Wi-Fi 6 (802.11ax) vi OFDMA, MU-MIMO,

target wake time gidp xtr ly mat dé cao t&t hon Wi-Fi 5.

1. Bang thong Internet can thiét
Uéc tinh str dung:
- Cloud Al tools (ChatGPT, Copilot, web-Al): Thwong 0,5-3 Mbps/user trung binh (burst khi generate,
upload file nho).
- Web browsing + twong tac nhe: ~1-2 Mbps.
- Demo nang: Video streaming HD (5-8 Mbps), 4K/demo real-time (10-20 Mbps), tai md hinh (burst 50-
200+ Mbps nhung ngan, khéng dong thai tat ca).
- Khéng phai 100% user peak cung luc; gid dinh concurrent active ~70-80%, mix 60-70% light/medium +
30-40% heavy.
Tinh toan khuyén nghi:
- Trung binh an toan cho Al event: 3-5 Mbps/user.
- Téng nhu cau thé: 200 x 4 Mbps = 800 Mbps.
- C6headroom (overhead, peaking, background, roaming, future-proof): 1-2 Gbps download.
- Upload: T6i thi€u 300-500 Mbps (quan trong cho upload prompt/file, demo twong téc, streaming
outbound néu cg). Vu tién két ndi doi xirng hodc gan d6i xirng (fiber).
Khuyén nghij thuc té t6i wu:
- Primary: 1 Gbps dedicated fiber (ho&c 2 Gbps néu budget cho phép va c6 demo tai model I&n/d6ng
thoi cao).
- Backup: 500 Mbps—1 Gbps (4G/5G bonded hodc secondary fiber) v&i failover tu dong.
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Téng capacity khuyé&n nghi: 1,5-2 Gbps effective dé tranh congestion khi nhiéu nguwoi tai model hodc
stream demo cuing ltc.

Bién phap b6 sung: Rate-limit per user/SSID (vi du 10-20 Mbps soft cap), QoS wu tién traffic Al/demo,
local caching néu cé content Idp, khuyén khich demo nang dung wired néu ¢ station ¢6 dinh.

Monitoring real-time bandwidth.

2. S8 Iwgng Access Points Wi-Fi 6, kha ndng chju tai va tdng s6 AP

Kha nang chju tai thue té€ (khong phai spec marketing):

Wi-Fi 6 enterprise AP (Meraki MR, Ubiquiti U6-Enterprise/U6-Pro, Aruba, Cisco Catalyst, etc.): Ly thuyé&t
200-500+ associations/radio, nhwng khuyén nghi high-density chat lvgng: 20-30 clients active/radio
hodc 40-60 clients/AP (dual-radio) dé duy tri throughput tét, latency thap.

Uu tién 5 GHz (va 6 GHz néu Wi-Fi 6E) vi sach nhiéu hon; band steering manh.

Throughput thyc t&/AP dwdi tai: 500 Mbps—1+ Gbps aggregate tlly model va channel width (khuyén

nghi 20/40 MHz & mat d6 cao dé giam interference).

Tinh todn cho 200 users:

Dwa trén client count (wu tién trai nghiém): 200 / 40-50 = 4-5 AP t&i thiéu — thic t& 8-12 AP dé ¢6
redundancy, can bang tai, coverage déu va headroom khi peak hodc roaming.

Dwa trén throughput: Néu aggregate wireless demand ~1 Gbps+ thi cing can nhiéu AP dé chia sé
airtime.

Khuyé&n nghi t&i wu: 10 AP Wi-Fi 6 (hodc 8 high-end tri-band/Wi-Fi 6E néu budget). Thém 1-2 AP dv
phong.

Vi du model t&t: Ubiquiti U6 Enterprise [ U7 Pro, Cisco Meraki MR46/MR56, Aruba AP-535/635, hodc tirong

duwong c6 PoE+, dual/tri-band, tot high-density.

3. Cach bé tri AP ho'p ly trong hdi treong

Muc tiéu: Coverage déu (RSSI > 65 dén —70 dBm & edge), cell nho dé tang capacity, giam co-channel
interference, can bang tai, hé trg' roaming muot.

Nguyén tac: Ceiling-mount (hodc high-wall néu can), grid pattern déu. Khoang cach 8-15 m tuy TX
power va mat do (thvong denser hon coverage thuan). Ha TX power (vi du 10-17 dBm) dé tao cell nho
hon, giam nhiéu.

Uu tién 5 GHz/6 GHz; t3t hodc gidm manh 2.4 GHz néu nhiéu cao.

Channel planning: Non-overlapping, 20 MHz (hodc 40 MHz c6 kiém soat) & mat do cao; str dung
RRM/auto néu controller t&t, nhwng manual review.

Vi tri cu thé (hoi tredng mé):

Phan bé lwdi déu trén tran (vi du 3x3 hoac 2x5 tuy hinh dang).

Day hon mot chit & khu vire demo/san khau, 16i vao, khu seating chinh.

Tranh dat qua gan nhau gay overlap qua murc; aim overlap 10-20% cho roaming.
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Chiéu cao 13p: 3-5 m ly twéng. Dung antenna omni ceiling hogc directional downward néu
tran rat cao/open.

o Tt Wi-Fivenue san c6 néu xung dot.
Bat budc: Predictive design + on-site survey (Ekahau hodc twong dwong) + heat map sau Ip. Enable

client balancing, band steering, 802.11k/v/r cho roaming.



4. Ha tang mang can chuan bj

Router/Firewall doanh nghiép: Model throughput > 2-5 Gbps (vi du Fortinet FortiGate, Cisco, Ubiquiti
Dream Machine SE/Pro Max, pfSense high-end, hodc tvong dwong). HS tro multi-WAN failover, deep
packet inspection nhe, VPN néu can. Port 2.5G/10G.

Switch PoE: 1-2 switch PoE+ (802.3at) hodc PoE++ (bt) 24/48-port, tdng power budget dii cho 10-12 AP
(mdi AP thudrng 15-30W). Uplink 10G SFP+ dén router. Stackable néu nhiéu. Vi dy: Ubiquiti UniFi
Switch Enterprise, Cisco, Aruba, TP-Link Omada enterprise.

Controller: Cloud-managed (Meraki, UniFi, Aruba Central) hodc on-prem (Cisco WLC). Quan ly tap

trung SSID, RF, monitoring, firmware.

VLAN:
o VLAN Management (APs, switches).
o VLAN Attendee/Guest (isolated, client isolation bat).
o VLAN Staff/Demo (wu tién cao hon, cé thé wired).
o VLAN loT néu cé.

o Inter-VLAN routing cé kiém soat + firewall rules.
QoS: WMM trén Wi-Fi, DSCP marking, traffic shaping per SSID/user (limit bandwidth hog), wu tién
latency-sensitive néu cé real-time demo. Bandwidth limit per client khuyén nghi.
Cap mang: Cat6A (hodc Cat6 t8i thi€u) cho tat ca drop AP (hd trg 10G future). Chay san, labeled r6,
test certify. Fiber optic cho backbone/uplink dai hodc gitra switch. Patch panel + cabinet gon.
UPS: Online UPS cho router + core switches + controller (runtime 30-60+ phtit). POE switches duwoc
UPS backup — APs gian tiép cé ngudn. Generator néu sy kién dai/critical. Surge protection.
B& sung: DHCP scope 16n + lease time ngan (hodc sufficient), DNS nhanh/reliable (hodc local), captive

portal don gidn néu can, monitoring dashboard (real-time clients, channel util, throughput), logging.

Téng roughly: Mang LAN internal capacity 10G core dé khéng bottleneck.

5. Checklist kiém tra treé'c sy kién

Thyrc hién 1-2 ngay tridc + budi sang s kién:

Site survey & RF: Heatmap coverage/capacity, channel utilization < 40-50%, noise floor thap, khong
rogue AP manh.

Test tai (Load test): Dung nhiéu thiét bj that hodc tool (iPerf, Wi-Fi throttle sim, script) mé phdng 100-
200 clients. Do aggregate throughput, per-client speed.

Ping & latency: Ping gateway/DNS/cloud Al < 20-50 ms, jitter thap, packet loss = 0% dwdi tai.

TOc d6 tirng AP/zone: Speedtest hodc iPerf tir client & cac vj tri (gan/xa AP) — aim > 50-100
Mbps/client dwdi tai vira, cao hon khi nhe.

Roaming: bi lai lién tuc gitra AP, test seamless (voice/video call khong drop), 802.11k/v/r hoat dong.
Can bang tai (Load balancing): Clients phan b6 déu (~20-40/AP), band steering ddy sang 5/6 GHz.
SSID & bao mat: SSID chinh (WPA3-Personal hodc WPA2/3-Enterprise néu cé RADIUS; PSK manh +
isolation), &n hodc riéng staff. Test connect hang loat. Guest portal néu dung.

Ngudn dién & UPS: Test failover UPS, runtime, cap PoE chac chan, khéng overload power budget.

Backup power plan.



- Khéac: Firmware méi nhat 6n dinh, monitoring alerts bat, backup config, internet primary/backup
failover test, DHCP/DNS hoat dong muot khi 200 clients join dong loat, tai liéu s’ d6 mang + contact
support. C6 k¥ thuat vién on-site ngay sw kién.

- Kich ban xdu: Test khi 1-2 AP down, internet primary down.

C3u hinh téng t6i wu tém tat:
Internet 1-2 Gbps fiber (primary) + backup — Enterprise router/firewall — 10G core — PoE+ switches — 10 AP
Wi-Fi 6 ceiling grid, power thap, 5 GHz chinh, controller quan ly, VLAN + QoS + isolation, UPS day du, Cat6A.

Luén wu tién survey thic t& va test tai vi moi tredng RF thay déi (nguwoi, thiét bi, nhiéu bén ngoai). Cu hinh
nay dam bao trai nghiém muwot cho Al cloud + demo ndng, hd tro hda nhap va thic hanh ctia ngudi tham dy.
Né&u can diéu chinh theo kich thwdc hoi trrong cu thé, budget hodc brand wa thich, cung cdp thém chi tiét dé
tinh chinh.



