
Priloha C. 1 Prirueky pre prtimatel'a DOP Wifi pre Teba - priloha k ZoP: Podrobny popis pristupov6ho bodu (AP) s vezbou na finanCn6 limity

ltr

Limity podta PriruCky pre opr6vnenosf
vidavkov PO7 OPll pre dopytovo

orisntovand projekty,,Wifi pre Teba"
(max. suma za 1 AP v EUR s DPH)



TSTP sltlzi pre Ziadatel'a ako podklad pre Specilik,ciu riesenia splfiajtcu minimalne technickd paramere pozadovanich vi'zvou.

Technicke parametre rleSenia s[ navrhnut6 v sirlade so schvalenou St0diou uskutodnitel'nostj
poZiadavky Robustnoho, Spolahliveho a Bezpecneho produktu, ktori poskylne obcanom bezplatni pristup na internet prostrednictuom Wf pripojenia.

. Robustny: definuje minimelne technick6 parametre Pristupov6ho bodu (Access pointu), resp. ostatneho HW vybavenia,
Spolahliei: definuje minim6lne podmienky pre poskytnutie kvalitneho internetoveho pripojenia,

Bezpeini: definuje minim6lne podmienky pre sietbvi a fyzickri bezpednostl

LJpozorrenie: vi,sledky tohto testu sl0zia viluene pre potreby iiadateta a nie s(r zerukou vi,sledku v procese schvafovania Ziadosli o NFp.

1.
(ompakhe dvojp6smov6 WiFi zariadonia (2,4cH2.5 cHz), ktom su
)eilfikovan6 pre eldsky rh?

volnv cyllus @u:itich produktov wSSi ako 5 rokov?

3. iredn6 doba medzj poruchami (IVTBF) minim6lno 5 rokov?

4
uloinosl centalneho mana:mentu prg iad€ni6, monitoring a konfigur6ciu siote
sinqls mlnl of mamoemenl)?

5.
iulads,802.11ac Wavo l, lnslitutsof Eleolical and El*lMics Enginm6'
IEEE) Standardom?

6. )odoom B02.1x IEEE

I ,o*oE 802.1 1r IEEE it
,odp@ 802.1 1k IEEE Standardu?

9. )odpom 802.11v IEEE Standardu?

10.
)chopnosl AP obsluhoval naraz aspoi 50 dznych u:ivatelov bez aiienia
va lty sluiby?

1. / nim6lne 2x2 I'il N,lo

12.

3.

jtou doda\{y bude: prcjoktove dokumont6cia ktor6 bud€ obshovat siotov6
eni6aktivnych pNkovsiet6 s lP ad.esni,m plaM, Simul6ciu pokrytia

a \yobnzenie

11

Iesf splnenia technickych parametrov (T$TP) v rdmcirwifi pre Teba"

t.tcuctct uvdtc
prcdmetn:t tasl l@hnicklch lislov, t6p. inbho rclevanttCho zdrcja

zod p ov ed aji @ h o ko nkCtn en u p a n n etu) OdDored {m kliknuU na bunku wbede ielilr 7 mindslil

2

Vietky otbzky s(t zodpovedanl

Minim 6lne technickl podmi enky s(t zadefinov an6.

Podet odoovedi "nie"

Cfet nezodoovedanVch ot6zok



BENEFITS

VARIEry
One size does NOT fit all. The T310 series offers
the broadest variety of APs in the market today
wlth options of power, antenna design, and/or
loT support. AII these enable customers to meet
specifir use case needs that may not be possible
with standard APs.

SlMPLICITY

Ruckus'Outdoor APs make Wi-Fi deployments
extremely simple to deploy with one-touch
technologies like SnrartMesh"

STUNNING WI.FI PERFORMANCE

Extends coverage with patented BeamFlex+rM
adaptive antenna technology while mitigating
interference by utilizing up to 64 directional
antenna pattenls.

GREAT OUTDOOR WFFI

Experience high performance outdoor 802.1 1ac
Wave 2 Wi-Fi with lP-67 weather proofing.

MUTTIPLE MANAGEMENT OPTIONS

Manage the T310 Series with physical or virtual
controller appliances.

SERVE MORE DEVICES

Connect more devices simultaneously with
two MU-MIMO spatial streams and concurrent
dual-band 2.4l5c\z radios while also enhancing
non-Wave 2 device performance.

GET OPTIMAL THROUGHPUT

ChannelFly'" dynamic channel technology uses
machine learning to automatically find the least
congested channels. You always get the highest
throughput the band can support.

MORE THAN WI.FI
Enhance your network with Cloudpath security
and management software, SPoT realtime Wi-Fi
location engine and analytics software, and
SCI network analytics.

Modern Wi-Fi device users expect reliable connectivity-anywhere, anytime.
But in crowded outdoor venues with thousands of users and constant RF nolse,
they are often frustrated by poor coverage, dropped connections, and reduced
data rates. These aggravating Wi-Fi experiences can easily translate to negative
perceptions of the venue and the service provider, resulting in loss of business.
The quality of the network experience becomes the "litmus test" for acceptance
or rejection.

As the market leader in outdoor Wi-Fi deployments, Ruckus knows that one Ap
solution cannot meet every possible challenge of varied and complex outdoor
requirements. This is why the Ruckus T310 802.1 1ac Wave 2 series is designed
with more variety than any other outdoor AP in the market today. Available
with either internal omni-directional antennas or internal high-gain directional
antenna models, the T310 Series uses patented Ruckus antenna optimization
and interference mitigation technologies to improve throughput, connection
reliability, and deliver industry-leading 802.1 1ac Wave 2 performance to every
connected client. At the same time, the T310 Series is designed for fast, simple
installation with an ultra-lightweight, low profile, lP-67 rated enclosure that can
stand up to the r&ost challenging outdoor environments.

At Ruckus, we know that outdoor AP deployments are especially challenging for
Installation and maintenance, which is why Ruckus outdoor APs use a variety of
technologies, like SmartMesh that help s'mplify outdoor AP deployment.

The Ruckus T3'l 0 Series is perfect for high-density outdoor public venues such
as airports, convention centers, plazas, malls, smart cities, and other dense
urban environments. By providing a superior Wi-Fi experience to every user in
high-density outdoor locations, venue operators can improve guest satisfaction
and loyalty, deliver new kinds of wireless application services, and increase
revenues.

The Ruckus T31 0 Series incorporates patented technologies found only in the
Ruckus Wi-Fi portfolio.

. Extended coverage with patented BeamFlex+', utilizing multi-directional
antenna patterns.

. lmprove throughput with ChannelFly, which dynamically finds less
congested Wi-Fi channels to use.

Whether you're deploying ten or ten thousand APs, the T310 Series is easy to
minage through Ruckus'appliance and virtual management options.

T310 Series
Outdoor 802.11ac2x2:2 Wi-Fi Access Point RUCKUS
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FEATURES

WIRELESS

. 802.1 1ac Wave 2 Multi-User MIMO (MU-MIMO)

. Concurrent dual-band (5GHz/2.4GHz) support
, 2x2:2ss with total 1 167Mbps WLAN data rate

. BeamFlex+ adaptive antenna technology and advanced
RF managemen't

. Up to 10dB interference mitigation
, Polarization diversity for optimal mobile device

performance

" WPA-PSK (AES), 802.1X support for RADTUS and Active
D irectory**

" Airtime fairness
. Admission control **
. Band balancing and Load balancing**
. Dynamic, per-user rate-limiting for hotspot WLANs

INTERFACES

. l xlGbEport

. USB 2.0, Type A connector - ideal for BLE dongles and
sensors (on the T310d, n, s models)

IP CERTIFICATION

, lP-67 rated, -40'C to +65'C (temp range varies with model)

POWER

. B02.3af PoE lnput (Class 3 PD)

" DC Input(on theT310d, n, s models)

SOFTWARE

" Standalone or centrally managed by SmartZone,
Zone Di rector

. SPoT'n' Real-time location engine and analytics software

. Cloudpath'n' (security and management software)

" Smartcell lnsight (Network analytics engine)

. NAT and DHCP

- Smart QoS

, Zero-lT and Dynamic PSK**

. Captive portal and guest accounts**

. Application recognition and control**

. Secure HotSpot**

. SmartMesh**
*-n when used with RLrckus ZoneDirector or Smar(Zone controllers.
l5upported by ZoneDirecr.or controller

The T3 10 Series is delivered in four models with different
antenna configurations, power options, and support of an
integrated USB port. See Table 1 for the major differences
between the Four models.

Table 1 . T310 model feature differences

T310 Series
Outdoor 802.11ac2x2:2 Wi-Fi Access Point

DATA SH EET

MODEL ANTENNA LOWTEMP USB DC POWER

T31 0c Omni .2ODC N N

T31 0d Omni -40'c Y

T310n Na rrow
Sector (30") -40.c Y

T310s Sector (120") -40"c



ACCESS POINT ANTENNA PATTERN

The T310 Series access points incorporate the Ruckus' BeamFlexrM
adaptive antenna technology which manages RF coverage dynamically
on a packet-by-packet basis to optimize signal strength, data-rates and
c0nnection reliability.

The Ruckus'adaptive antenna is unique and the multlple, over-laid
patterns (see Figure 1) depict its ability to optimize coverage and
mitigate interference. Each AP antenna is specifically designed to
match the target use case and have up to 54 different antenna
patterns from which to select in meeting the goal of optimizing the
wireless performance and ensuring the best connection reliability.

The BeamFlex adaptive antenna design is also more than a simple
one-dimension omni-antenna. The antennae are dual polarized and
can transmit and receive signals with both vertical and horizontal
polarizations. Ruckus' unique BeamFlex antennas outperform
traditional omnidirectional antennas used in competitive access points.

Figure 1 - Example of BeamFlex pattern

@ client l| composite @ BeamFlex
Pattern

Figure 2 - T310d 2.4GHz Azimuth
Antenna Patterns

Figure 3 - T310d 5GHz Azimuth
Antenna Patterns

lFigure 4 - T310d 2.4GHz Elevation
Antenna Patterns

Figure 5 - T310d 5GHz Elevation
Antenna Patterns

The four figures above demonstrate the unique design of the BeamFlex technology in the two major Wi-Fi RF bands. The outer trace
represents the composite RF footprint of all possible BeamFlex patterns, The inner trace represents an individual adaptive antenna
pattern that may appear in various positions within the outer trace, providing greater SNR and increased performance on a packet-
by-packel basis.

BeamFlex operates without any need for client feedback and irrespective of the 802.11 standard the client may be running
and hence benefits even legacy clients.

T310 Series
Outdoor 802.11ac2x2:2 Wi-Fi Access Point
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Wi-Fi Standards IEEE 802.11a|b/gln,/ac Wave 2

Supported rates

Supported
channels

Spatial Sareams

cltr*r"li*rl*

802,1 lac: 6.5 ro 876Mbps (lv]CSo Lo lMCS9, NSS =
2 for VHTl0/40/80, N55 - 1 to 2 for VHT80)
802.1 1n: 6.5 N/bpsto 300Mbps (MCSo to N/CS15)

8Q2.11 a/g: 54, 48,36,24, 18, 12,9 , 6Mbps
802.1 1 b: 1 '1, 5.5, 2 and 1 Mbps

2.AGHz:1'1?
5GH1: 36-64, 1 O0- 1 44, 1 49

2x2 SU-MIMO
2x2 MU-N,llN,'1O

2 SU-MIMO
2 MU-MIMO

i . 20,40, 80MHz

WPA-PSK, WPA-TKIP, WPAz AES, 802.1 1i, Dynamic PSK 
I

wrPs^vrps ..,_-_ j

VVMlvl, Power Save, Tx Beamforming, LDPC, STBC,
BO2.11rlk/v
Hotspot, Hotspot 2.0
Captive Portal
WlSPr

165

Antenna
Optimization

BeamFIex+
Polarization Diversity with Maximal Ratio Combining
(PD-MRC)

Wi-Fi Channel
Management

ChannelFly
Background Scan B:sed

Antenna type . BeamFlex* addptive antennas with polarizaoon
d iversiiy

Antenna gain (max)
2.4GHz
6dBi
5GHz:
9dBi

. 2.4GHz:
9dBi

. 5GHz:
1 3dBi

Peak transmit power
(aggregate aIross
MIMO chains)

L
I Minimum receive
I sensitivity

I 

rreeuencv uanas

. 2.4GHz:23dBm

. 56Hz:24dBm

2.AGHzi
24dBrn
5GHz:
21 dBm

2,4GHZ:
2'i dBm
5GHz:
'i TdBm

t:
t.
I.
l.

lsM 2.4-2.484GH2
u-Nll-'i 5.15-5.25GH2
U-Nll-2A 5.25-5.35cH2
U-Nll-2C 5.47-5.725GH2
U-Nll-3 5.725-5.85GH2

Smartzone
I j controll Platform

MC57 VHT2O

Up to 512 clients per AP

Up to 31 per AP

Adaptive Band Balancing
Client Load Balanring
Airtime Fairness
Airtime-based WLAN Prioritization

Smart Cast Quality
of Service

Diagnostic Tools

Qo5-based scheduling
Directed Multicast
L2l13/14 ACLs

I Mcso

Support

Mesh

i. ZoneDirector
i . Standalone

r SmartMeshr\! wireless meshing technology.
I Self-healing Mesh

IP . lPv4, lPv6

VLAN
RADIUs)

. VLAN Pooling

. Port-based

802.1 x Aurhenticat0r & Supplicarrt

Tunnel . L2TP. cRE, soft.GRE

Policy Management
Tools

. Application Visibility and Control
r Access Control Lists
. Device Fingerprinting
. Rate Limiling

2.4GHzIx

MCS0 HT20

MC57 H120

MCSo HT40

MC57 HT40

T310 Series
Outdoor 802.11ac2x2:2 Wi-Fi Access Point

DATA SHEET

T310 5GHz TX POWER TARGET

5GHz Tx

MCSO VHT2O ) /..-

,t t)

MC59 VHT2O

MCSO VHT4O, VHT8O '.) l

MCST VHT4O, VHTSO .lrl

MC59 VHT4O, VHTSO i

PERFORMANCE & CAPACITY

Peak PHY Rates
.2.4GHz:300Mbps
. 5GHz:867Mbps

Client Capacity

sslD

WI.FI

MIMO

Se€urity

Other Wi-Fi
Features

. -10'rdBm

2.4GHZ T31O RECEIVE SENSITIVITY

HI4O

M(S7 MCSo MCST

-78dBm -92dBm -75dBm

Client Density
Management

Motrility . SmanRoam

. Speccrum Analysis 
]

.5peedFlex

5GHZ T31O RECEIVE SENSITIVITY

YHT2O VHT4O VHTsS

MCSo MCST MCSo I MCST MCS9 MCS0 MC57 MCS9

llftiBnl :;t /.:i,t11 €Jd8rn .74dBm l:,'):.)r -90dEnr -71dBm {iidtsnr

T31O 2.4GHZ TX POWER TARGET

Rate Pout (dBm)

1lj
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ethern€t 1 x 1 GbE port, RJ-45

us8 1 USB 2.0 port, Type A

DC Power 1 2V DC Terminal Block (8V - 20V)

T3I 0d, omrri, outdoor access point, 802. I 1 ac Wave 2
2x2:2 internal BeamFlex+, dual [rand concurrenr. One
EtherneL por[, PoE input, DC irrput and USB porl. -40'a
to 65'C Operating TemperaLure, lncludes mourlting
bracket and one year warrrlnty. Does not inclucie Po[
rnlector.

T3'10s, 120x30 deg, Outdoor 802.1 1ac Wave 2 2x2:2, 120
degree sector, dual band concurrent access point. One
Ethernet port, PoE rnput, DC input and USB fJort. -40"C
to 65"C Operating Teinperature. lnclucles adlusrable
mo.untinS br-acket and one year warranty. Does nol
tnclude Pot rnrector.

T31 0n, 30x30 deA, Outdoor 802.1 1 ac Zx2:2 W.rve 2,
narrow beam, dual band concrrrrent access pornt. One
Ethernet port, poE rnpur, DC lnput ond USB porr. -40'C
to 65'C OperatinE Temper atur e. lncludes adiusLable
mounting brJ(ket .rnd one year wdil anty. Does nor
include PoE injector.

Physical Size
. 18.r(L)x 15.1(W)

x 7.9 (H) cm
. 7.1(L) x 5.9(W) x 3.1(H) in.

. 26(L) x 20.9M) x 10.3(H)
cm

. 10.2(L) x 8.2(W x 4.1(H)
tn.

Weight 1 kg (2.1 lbs) .1.65k9(3.6lbs)

lngress Protection . lP-67

Mounting Wall, Drop ceiling, Desl(
Pole Mount Diameter 1" to 2.5"

Operating
Temperature

, -20'c
-(4oF) to
55'(
(1 49oF)

. -40'C -(-40'F) to 65"C (1 49'F)

Operating Humidity . Up to 95%, non-condensing

902.0162-XX00 Spares of Power over Ethernet (PoE) Adapter

902-1 121-0000 We.rLheri/ing Cable gland wiLh optrorr of one hole or 2
hole connerIion

902-0127-0000
5Xf;]:"0 

cap to accommodate up to 6 cm long uSB

. Wi-Fi CERTIFIED" a, b, g, n, ac

. Passpoirltl, Vantage

Standards
Compliance*

. EN 60950-1 Safery

. EN 60601-1-2 Medical

. EN 61000-4-2/3/5 lmmunily

. EN 50121-1 Railway EMC

. EN 501 21-4 Railway llnmuniiy

. IEC 61373 Railway Shock & Vibration

. UL 2043 Plenum

. EN 6231 1 Hunran Safety/RF Exposure

. WEEE & ROHS

. ISTA 2A fransportation

PLEASE NO'lEi When ordering ouldoor APs, you trrust:ipe(lfy- ihe.lestinittion reEiion l)y tnijlcatthg
-qS, -W\ry, or -72 instead of XX.

When ordering PoE injecrors or power sLrpplies, you rnust specify the destrnalon region by
indicatin8 -US, -EU, -AU, -BR, -CN, 'lN, -lP, -KR, -SA, ilK, or -[JN ,nstead or'-XX

For access points, -72 applies ro the fbllowing countries: Algeria, Egypr, lsrael, Mor o.co, funi:rir.
and Vietnanl

UJaI anty: Sold yJiCl i] linlited one year warranty.

:lviax power varies by country setting, band, and MCS rate.

901-T31&XX20

T310c, omni, outdoor access point, 802.1 '1ac Wave 2
2x2:2 internal BeamFlex+, dual band concurrent. One
Ethernet port, PoE input. -20"c to 65.c operatinR
Temperature. lncludes mounting bracket and onE Vear
warranty. Does nol. include PoEJnje(tor.

f.;l;:v []ower Cor :i! rrrr-!iritr l
{tn.tli i(;cs l-JSS n0w(:r i

't 2 .11V't

Location Based
Services

. SPoT

Network Analytics . Smartcell lnsight (SCl)

security & Policy . Cloudpath

T310 Series
Outdoor 802.11ac2x2:2 Wi-Fi Access Point

DATA SHEET

PHYSICAL INTERFA€ES

T310c T310d T310s T310n

PHYSICAL CHARACTERISTICS

iiFffrli

ORDERING INFORMATION

901-T310.XX40

901.T310-XX51

901-T310-XX61

OPTIONAL ACCESSORI[S

€ERTIFICATIONS AND COMPLIANCE

Wi-Fi Alliance

POWER'

T3't0c T310d T310s T310n

Power Supply

802.3aflat {PoE) /tl:lw I 11 gr'Ul i1 l.jt,W 'j 'i :1b!.i/

DC 1 1.7\r',/

sUPPORTED SERVICES

ORDERING INFORMATION

I31O OUTDOOR APS
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