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INFORMATION SERVICE AND CONSULTANT CO,, LTD.
55/108 Kamphaengphet 6 Rd., Ladyao, Chatuchak, Bangkok 10900
Tel: (662) 158-1185-88 FAX :(662) 158-1189
UOTATION
QUOTATION
[Clients AsuFAaUEUAGTIAY Tel #: [0-2831-9888 Date:
Attn: NSUAAUTIUAGWIAY Fax #: Quotation No: P21-0501rev3
|Email: ginnunasgueEisauma nsugaudiuadiiag Project: Sale Person: Natchaya
Thank you for requesting, we are pleased to purpose you the following services, equipment and installation for your computer system as following:-
Detail QTY Unit price Total Price Remark
unsal nGad:
1 aﬂnstﬂns:‘-nuﬂ”mfu‘nl'u‘ls”ﬁw (Access Point) wuuw 2 Set 77 25,500.00 1,963,500.00 | syunEhadAIwiu
7% uan
- HPE Aruba IAP-305
- desadnialuasdodyga
SPECIAL NOTE: Total 1,963,500.00 | Baht
*k grpfiflusiaitamannziasensdivingu *** Vat 7% - | Baht
Grand Total 1,963,500.00 | Baht
TERM AND CONDITION Your Sincerely,
VALIDITY 60 Days Natchaya
DELIVERY: 120 Days after confirmed purchased order
PAYMENT: 30 Days Natchaya Klanbut
WARRANTY: 1 Year Warranty Mobile: 093-293-6969
E-mail: natchaya@isc-th.com

Document No.: FM-MS-005, Rev 00, Effective Date: 01/10/2562




INFORMATION SERVICE AND CONSULTANT CO., LTD.
55108 Kamphaengphet 6 Rd., Ladyao, Chatuchak, Bangkok 10900
Tel: (662) 158-1185-88 FAX :(662) 158-1189
Tax ID: 0135540002147
QUOTATION
Clients TR LTE I T Y Tel #: |0-2831-9888 Date:
Attn: DO TERTERITET T Fax #: Quotation No: P21-0502rev3
Email: efinnunsguEifmsauma nsudausuadfeg Project: Sale Person: Natchaya
Thank you for requesting, we are pleased to purpose you the following services, equipment and installation for your computer system as following:-
Item Detail UNIT QTY Unit price Total Price Remark
[} néa
1 aunsalnszanadayanaliao (Access Point) wuud 2 Set 77 34,920.00 2,688,840.00 | myunsyasAiu
7% ui
- HPE Aruba AP-515
- fiasvniasaluaraodqueya
SPECIAL NOTE: Total 2,688,840.00 | Baht
*¢ maniliflusianilamaniriasensiivimiy xxx Vat 7% - | Baht
Grand Total 2,688,840.00 | Baht
TERM AND CONDITION Your Sincerely,
VALIDITY 60 Days Natchaya
DELIVERY: 120 Days after confirmed purchased order
PAYMENT: 30 Days Natchaya Klanbut
WARRANTY: 1 Year Warranty Mobile: 093-293-6969
E-mail: natchaya@isc-th.com

Document No.: FM-MS-005, Rev 00, Effective Date: 01/10/2562




Aruba Wi-Fi 6 access points provide high-performance
connectivity for any organization experiencing growing
aurnbers of loT and moebility requirements. ‘Mith a maximum
aggregate data rate of 3 Gbps (HEBO/HEAQ), they deliver the
speed and reliability needed for any enterprise environment.

INCREDIBLE EFFICIENCY

The 510 Series APs are also designed to optimize user
experience by maximizing Wi-Fi efficiency and dramatically
reducing airtime contention between clients.

Features include Orthogonal frequency-division multiple
access (OFDMA,, bi-directional multi-user MIMO and cellular
gptimization. With ujs to < spatial streams (455) and 160MHz
channel pandwidth (Y1HT160), the 510 Series provides
groundbreaking wireiess capabifities for any enterprise.

Read the Multi-User 802.11ax white paper for further
information.

Advantages of OFDMA

This capability allows Aruba’s APs to handle multiple Wi-Fi 6
capable clients on each channel simultaneously, regardless

of device or traffic type. Channel utilization is optimized by
nandling each transaction via smaller sub-carriers or resource
units (RUs), which means that clients are sharing 3 charnel and
not cornpeting for airtime and dandwidth.

The following table highlights the number of available
resources units per Wi-Fi Channel used:

Prior Wi-Fi generations
Wi-fi 6in 20 MHz

Wi-Fi 6:n 40 MHz

Wi-Fr 6in 80 MHz

Wi-Fi 6in 160 MHz

1 atatime
Upto9atatme

Upto 18 atatme
upto 37 atacvme
Up to /4 aca tigh

* Chert density vanes basea on corfgured iretwore satt

Mt Usdrmmo

KEY FEATURES

- 3 Gops of maximum throughput (HE80/HEA4Q)

+ WPA3 and Enhanced Open security

« Built-in technology that resolves sticky Chentissues
for Wi-Fi 6 and Wi-Fi & devices

« OFDMA and MU-MIMC for enbanced mulli-user
efficiency

- lol-ready Bluetooth 5 and Zigbee support

Aruba Air Slice™ for Extended OFDMA Assurance

Initially, APs in controller-less mode (Instant) can provide SLA-
grade performance by allocating RUs to specific traffic types.
By combining Aruba's Policy Enforcement Firewall (PEF)

and Layer 7 deep packet inspection (DPI) to identify user
roles and applications, the APs will dynarnically allocate the
bandwidth needed. Mon-Wi-Fi 6 clients can also benefit

Air Stice™ for APs in controller mode will be supporied in a
future software release.

# Ry B ALE AT
nes ok

MU:MIMO)
THeB108etes APs suphort downlink mUs
WI-Fi § (802.11ac Wave 2) APs. The added benefitis the ability
to multiply the number of clients that can now send traffic,
thus optimizing client-to-AP spatial stream diversity.

5.4.10




- Wi-Fi6 and MU-MIMO aware client optimization

Aruba’s patented Al-powered CllentMatch technology
eliminates sticky client issues by placing Wi-Fi 6 capable
devices on the best available AP. Sessicn metrics are used

to steer mobile devices to the best AP based on available
bandwidth, types of applications being used and traffic type -
even as users roam.

Aruba Advanced Cellular Coexistence (ACC)

This feature uses built-in filtering to automatically minirnize
the impact of interference from cellular netwarks, distributed
antenna systems (DAS), and commercial small cell or
femtocell equipment.

Intelligent Power Manitoring (IPM)

Arubg APs continuously monitor and report hardware
energy consumption. They can also be configured to enable
or disable capabilities based on available PoE power - ideal
whenwired switches have exhausted their power budget.

Green-AP energy efficiency

aruba Wi-Fi 6 APs utilize analytics from Netinsight to
autematically transition in and aut of a sleep mode based an
dient density. Learn maore in the Green AP At-A-Glance,

IOTPLATFORM CAPABILITIES

Like ali Aruba Wi-Fi 6 APs, the 510 Series includes an
integrated Bluetooth 5 and 802.15.4 radio (for Zigbee
support) to simplify deploying and managing loT-based
iocation services, asset trécking services, security solutions
and loT sensors. This allows organizations to leverage the 510
Series as an 10T platform, which eliminates the need for an
overlay infrastructure and additional IT resources.

Target Wake Time (TWT)

ideal for 1oTs that communicate infrequently, T'WT establishes
a schedule for when clients need to communicate with an AP,
This helps improve client power savings and reduces airtime
contention with other clients.

ARUBA SECURE INFRASTRUCTURE

The Aruba 510 Series includes components of Arupa’s

360 Secure Fabric to help protect user authentication
wireless traffic. Select capabilities include:

WPA3 and Enhanced Open
Suppart for stronger encryption an
provided via the latest version of

pratected networks.

DATA SHTEET
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Enhanced Open offers seamless new protection for users
connecting to open networks where each session is

automatically encrypted to protect user passwords and data
on guest networks.

WPA2-MPSK

MPSK enables simpler passkey management for WPA2
devices - should the Wi-Fi password on one device or device
type change, no additional changes are needed for other
devices. Requires ClearPass Policy Manager.

VPN Tunnels

In Remote AP (RAP) and IAP-VPN deployments, the Aruba
510 Series can be used to establish a secure SSL/IPSec
VPN tunnel to a Mobility Controller that is acting as a VPN
concentrator.

Trusted Platform Module (TPM)

For enhanced device assurance, all Aruba APs have an
installed TPM for secure storage of credentials and keys. and
beot code.

SIMPLE AND SECURE ACCESS

To sitnplify policy enforcerment, the Arubea 510 Series

uses Aruba's policy enforcernent firewail (PEF) feature

10 encapsulate all traffic frem the AP 2 the Mobility
Controller (or Gateway) for end-tc-end encryption and
inspection, Policies are applied based on user role, device
type, applications, and lacation. This reduces the manual
configuration of SSIDs, VLANs and ACLs. PEF also serves as
the underlying technology for Aruba Dynamic Segmentation.

HIGH-DENSITY CONNECTIVITY

Each 510 Series AP provides connectivity for a maximum ol
512 associated clients per radio (1024 in rotal). 'n reai-world
scenarios, the maximum recornmended cliant density is
dependent on environmental conditions.

Flexible operation and management

A unigue feature of Aruba APs is the ability to operate in
either controllertess {Instant) or controller-based mode.

.__Awgq :"(1
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- BGizradia [
- Four spajialstzaam Single User (SU) MIMO for g {6)

H4EBPs15.4.9 b data rate to individual 4SS HE160
802.11ax client devices (max)

f ol - Two spatial stream Single User (SU) MIMO for up to

ArubaOS datasheet 1.2Gbps wireless data rate to individual 255 HE80
802.11ax client devices (typical)

- Four spatial stream Multi User (MU) MIMO for up to
4,8Gbps wireless data rate to up to four 155 or two 255
HE160 802.11ax DL-MU-MIMO capable client devices
simultaneously (rmax)

Management options

Available management solutions include Aruba Central
{cloud-managed) or Aruba Airwave - a multi-vendor on-
prernises management solution.

For large installations across multiple sites, APs can be - Four spatial stream Multi User (MU) MIMO for up to
factory-shipped and can be activated with Zero Touch 2.4Gbps wireless data rate to up to four 155 or two 255
Provisioning through Aruba Central or AirWave. This reduces H 543 11ax DL-MU-MIMO capable client devices
deployment time, centralizes configuration, and helps siE___lously (typical)
manage inventory. g Qﬁﬁﬁgﬁﬁa}

' - Two spatial sjream Single User (SU) MIMO for Uy
ADDITIONAL WI-FI FEATURES {oBIEMIRS |5 4 9F data rate to individual 255
Each AP also includes the following standards-based HE40 802.1 TaX°Cient devices or to two 155 HE4D
rechnologies: 802.11ax OL-MU-MIMC capable client devices

simultaneously (rnax)
- Two spatial stream Single User (SU} MIMO for up
to 287Nbps wireless data rate to individual 255
Passpoint Wi-Fi (Release 2) (Hotspot 2.0) HE20 802.11ax client devices or to two 155 HE20
802.11ax CL-MU-MIMO capable client devices
simultaneously (typical)
Support for up to 512 associated client devices per radio,

Transnﬁit heamforming (TxBF)

incraased signal reliability and range

Seamless cellular-to-Wi-Fi carryover for guests

Dynamic Frequency Selection (DFS)

Optimized use of available RF spectrum and up to 16 BSSIDs per radio

Maximum Ratio Combining (MRC) ' Sup?ortcdfrequency bands {country-specific
o restrictions apply):

‘mproved receiver performance - 2,400 10 2.4835GHz

Cyclic Delay/Shift Diversity (CDD/CSD) - 5.150 10 5.250GHz

Greater downlink RF performance - 5.250 t0 5.350GHz

- 5470 t05.725GHz
- 5.725105.850GHz2
- Available channels: Dependent on configured

Space-Time Block Coding

increased range and improved reception

Low-Density Parity Check (LDPC) regulatory domain

High-efficiency error correction for increased throughput + Dynamic frequency selection (DFS) optimizes the use of
avaﬂable RF speurum

SPECIFICATIONS 54.2 ssu logies!

b} D:rect sequence spread-spectrum (DSSS)
A

24 1a/g/n/acs Orthogonal frequency-division
muluplexlng (OFDM)

Hardware variants
+ AP-514: External antenna models

. _CiR-lat 2¥K 50 :
A 541 frd| At Tadel s Cq 7 . - 80217 a% Orthogonal frequency-division multiple
Wi-Fira{= " " [cifications access (OFDOMA) with up to 16 resource units (for an
- RRPEIINGEGR dual radio, 5GHz 8 NS 80MHz channel)

2.4GHz 802.11ax 2x2 MIMO




+_Supported modulation types:
- 802.11b: BPSK, QPSK, CCK
- 802.11a/g/n: BPSK, QPSK, 16-QAM, 64-QAM, 256-QAM
(proprietary extension)
- 802.11ac; BPSK, QPSK, 16-QAM, 64-QAM, 256-QAM,
1024-QAM (proprietary extension)
- 802.11ax: BPSK, QPSK, 16-QAM, 64-QAM, 256-QAM,
1024-QAM
+ 802.11n high-throughput (HT) support: HT20/40
- 802.11ac very high throughput (VHT) support:
VHT 20/40/80/160
+ 802.11ax high efficiency (HEj support: HE20/40/80/160
+ Supported data rates (Mbps)
- 802110:1, 2,55, 11
- 802.11a/g:6,9,12, 18, 24, 36,48, 54
. 802.11n (2.4GHz): 6.5 to 300 (MCSO to MCS15, HT20
to HT40)

Wi-

- fal?»&’lﬁ? Fourlﬁiwgﬁépﬁﬁd
5k iohalante

DATA §HE
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Fi antennas

+ AP-514: Four (fema|e) RP -SMA connectors for externai

dual band antennas (AC through A3, corresponding

with radio chains O through 3). ‘Worst-case internal loss
between radio interface and external antenna connectors
54 diplexing circuitry): 1.3dB in 2.4GHz and 1.7dB in

bane et

MR

‘l'r

Built-in an'er‘nas are opummed for honzontal <e|||ng

mounted arientation of the AP. The downtilt angle for

maximum gain is roughly 30 degrees.

- Combining the patterns of each of the antennas of the
MIMO radios, the peak gain of the effective per-antenna
pattern is 3.80Bi in 2.4GHz and 4.6dBi in 5GHz.

Additional interfaces

- 802.11n{5GHz): 6.5 to 600 (MCSO to MVC31, HT20

to HT40)

L 207 1130 6.5 10 3,467 (MOSC to MCS9, NSS = 1 o 4,
YeT20 to V-T150)

- BOZ V4an (2AGHZ): 34 ta 574 (MCSO to MUISTT, NES = 1

o 2, HE20 ro HE4AM)

+ EO: HPE SmartRate port (R}-45, maximum negotated

speed 2.5Gbps)
- Auto-sensing link spaed (100/1G00/25008ASE T)
and MIUMDK

- 2.5Gbos speed comolies wirh MBase-T

and

0211 an ( 03 (CSG s i g [ ........ 8')~30,.50€k|f-ccal:.t_:m
CRO2 M an (SGHZYE 6 10 4802 (MOS0 o MISE NS =1 1(1‘\1\ V,-- ;
rod HEZO o HETGO) L .......

- 802 11 n/ac packat aggregation: A-MPDU, A-MSOU

« Transmit power: Configurable in increments of 0.5 dBm

. Maximum (aggregate, conducted total) transmit power
(lirnited by local regulatory requirements):
. 2.4 GHz band: +21 dBm {(18dBm per chain)
. 5 GHz band; +24 dBm (18 dBm per chain)
- Note: conducted transmit power levels exclude antenna

gain. For total (EIRP) transmit power, add antenra gain.

. Advanced Cellular Coexistence (ACC) minimizes the irnmpact
of interference frorn cellular networks

- Maximurn ratio combining (MRC) lor improved
receiver performance

+ Cyclic delay/shift diversity (CDD/CSD) for improved
downlink RF performance

- Space-time block coding (STBC) for increased range and
improved reception

« Low-tlensity parity check (LDPC) for high-efficiency error
correction and increased throughput

« Transmit beam-forming (1xB8F) for increas
reliability and range

+ 802.11ax Target Wait Time (TWT) t
client devices

802 3al Energj t ficient £
B 000 G00BASEA L kit
Ath -sensing link speed and \ADIIMDK
- 802.3az Energy Efficient Ethernet (EEE)

+ Link aggregation (LACP) support between both network

ports for redundancy and increased capacity

« DC power interface: 12vdc {(nominal, +/- 5%), accepts

2.1mm/5.5mm center-positive circular plug with
9.5mrm length

+ USB 2.0 host interface (Type A connector)

- Capable of sourcing up to 1A/ 5W te an avached Jevice

- Bluetcoth b and Zigoee (802.15.4) radio (2.4Gi12)

- Bluetooth 5: up to BdBm transmit power (class 1) and
-95d8m receive sensitivity

- Zigbee: up to 8dBm transmit power and -97dBm receive
sensitivity

- Integrated vertically polarized omnidirectional antenna
with roughly 30 degrees downtilt and peak gain of 3.5d8i
(AP-515) ar 4.9dBi (AP-514)

+ Visual indictors (two multi-color LEDs) for System and

Radio status
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* Reset button: factory reset, LED mode controi (normal/off) Mechanical specifications

- Serial console interface (proprietary, micro-B USB « Dirnensionsiweight (AP-515; unit, excluding mount bracket)
physical jack) . 200mm (W) x 200mm (D) x 46mm (H)/

- Kensington security slot 7.9"(W)x7.9" (D)% 1.8" (H)

Power sources and power consumption - 810g/2850z

+ The AP supports direct DC power and Power over + Dimensions/weight (AP-515; shipping)
Ethernet (PoE; on port EO) - 230mm (W) x 220mm (B) x 72Zmm (HY/

* When both power sources are available, DC power takes PR S (e BN
priority over PoE - 1Y Geianet

+ Power sources are sold separately; see the ordering Environmental specifications
Information section below for details + Operating conditions

* When powered by OC or 802.3at (class 4) / 802.3bt (class - Temperature: 0C to +50C/+32F to +122F
5) PoE, the AP will operate without restrictions. - Humidity: 5% to 93% non-condensing

« When powered by 802.3af (class 3) PoE and with the IPM - AP is plenum rated for use in air-handling spaces
feature enabled, the AP will start up in unrestricted mode, - ETS 300019 class 3.2 environments
but it may apply restrictions depending on the PoE budget + Storage and transportation conditions
and actual power. What IPM restrictions to apply, and in - Temperature: -40C to +70C/-40F to +158F
what order, is programmable. - Humidity: 5% to 93% non-condensing

+ Qperating the AP with an 802.3af (class 3 or lower) PoE - ETS 300019 classes 1.2 and 2.3 environments

source and IPM disabled is not supportad.
+ Maximum (worst-case) power consumption:
- DC powered: 16.0W
- Pot powered (302.3af, IPM enabled): 13.5W

Rellability
Mean Time Between Failure (MTBF): 560,000hrs (hdyrs) at +25C
operating temperature,

- PoE powered {80z.3at/bt). 20.8W Ragulatory compliance

- All nurnbers above are without an external USB device|5 4,1 6| EGE/SED
connected. When sourcing the full 5W power budget © CE Marked
to such a device, the incremental (worst-case) power + RED Directive 2014/53/EU
cansumption for the AP is up to 5.7W (PoE powered) or « EMC Directive 2014/30/EU

5.5W (DC powered).
- Maximum (worst-case) power consumption in idle rnodza5 4 16 {
12.6W (PoE) or 9.7W (DC) e

- Maximum (worst-case) power consumption in deep-sleep " | fi ) g
For more country-specdic regulatory information.an
mode: 5.9W (POE) or 1.5W (DC) ViR 8 !
approvals, please see your Aruba representative.

Low Voltage Directive 2014/35/EU

Mounting details
A mounting bracket has been pre-installed on the back of the
AP. This bracket is used to secure the AP to any of the (sold

separately) mount kits; see the ordering Information section
below for details.
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Regulatory modelnumbers _ WARRANTY
+ AP-514: APINOS14

Aruba's hardware limited lifetime warranty.
+ AP-515; APINOS15

Certifications MINIMUM OPERATING SYSTEM
. UL2043 plenum rating SOFTWARE VERSIONS
. Wi-Fi Alliance: ArubaOs and Aruba InstantOS 8.4.0.0 (with some
Wi-Fi CERTIFIED a, b, g n, ac, ax restrictions). For unrestricted operation, use 8.6.0.0 or later.

5.4.4 | WERSNfAD and WPA3 - Enterprise with CNSA option,
Personal(SAE), Enhanced Open ( OWE)

- WMM, WMM-PS, Wi-Fi Vantage, W-Fi Agile Multioand
- Passpoint (release 2)
+ Bluetooth SIG

i

Band. rate Maximum transmit power (dBm) Receiver sensitivity (dBm)
’ : per transmit chain per receive chain
2.4GHz, 802.11b

1Mbps i8 96
TiMops '8 -38
2.4Gtz, 802.11g

5Mbps 18 -93
S54Mbns 17 %
2.4GHz, 802.11n HT20

MCS0 ) 18 -93
MCS7 18 -75
2.4GHz, 802.11ax HE20

MCSo 18 92
MTS11 14 62
5GHz, 802.11a

HMbps 18 93
54Mbps i7 75
5GHz, §02.11n HT20

MCSO 18 -93
MCS7 16 73
5GHz, 802.11n HT40

MCS0 18 -90

MCS7 16 -70
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BOTHE TR

Beed

.  Blg R

Band. rate Maximum transmit power (dBm) Receiver sensitivity (dBl‘H)l
y per transmit chain per receive chain
5GHz, 802.11ac VHT20

MCSe 18 -93
MCSS 16 -68
5GHz, 802.11ac VHT40

MCSO 18 -90
MCS9 16 65
5GHz, 802.11ac VHT80

MCSO 18 -87
MCS9 16 -62
5GHz, 802.11ac VHT160

MCSO 18 -84
MCS9 16 -58
5GHz, 802.11ax HE20

MCS0 18 -20
MCS11 14 60
5GHz, 802.11ax HE40

MCS0 8 -87
MCS11 14 -57
5GHz, 802.11ax HEBO

MCS0 18 -84
MCS1 ' 14 54
5GHz, 802.11ax HE160

MCS0 18 -81

MCS11 13 -51
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~ ANTENNA PATTERN PLOTS
Horizontal planes (top view)
Showing azimuth (0 degrees) and 30 degrees downtilt patterns (averaged patterns for all applicable antennasj

M3 L] 5

- 2.44GHI WAFI (R1) Average Azimuth  ~—=2.44GHz Wikl (A1) Average Downtilt --—5 5GHz WiFi [R0) Average Azimuth  *==5.5GHz Wifi (RO) Average Dawntilt

2.44GHz Wi-Fi (antennas 1, 2) 5.5GHz Wi-Fi (antennas 1. 2. 3, 4)

Verial (elevation) planes {side view, AP facing up)

Shomng e view with AP rotated 0 and 9C deprees (aweraged pateins for ai applicadble antenras)

1

15 pi4)

[*17 ue ne

m m

e bkl 10 150

03 163 " 1
1L H]

2.44GHr WiFi [R1) Average Elevation O --~2.44GHz WIFi (R1) Average Elevation 90 ~-5,5GHz WIFI (R0} Average Elevation 0 ~—5.5GH? WiFi [RO) Average Elevation 9

2.44GHz Wi-Fi (antennas !, 2) 5.5GHz Wi-Fi (antennas 1, 2, 3, 4)
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Description

Aruba 510 Series Campus Access Points

Q9HS54A
QIHS5A
QIHS6A
QOHS7A
Q9IH5BA
QOHS9A
QIHE2ACM
QIHE3ACM
Q9HE0A
QIHB1A
Q9HBZA
QIHE3A
Q9HB4A
Q9H65A
(JOHEBA
Q9HE7A
QIri6BA
QJ9HE9A
Q9IH70A
QIH71A
QOH72A
Q9H7 3A
Mounting klits
123704
QYGEIA
QIG70A
(Q9G71A
1Z370ACM
Q9G6IALM
GQIG70ACM
QIG7 1ACM
RICT2ACM
R3J15ACM
RIJIBACM

Aruba AP-514 (EG) Dual Radio 4x4:4 + 2x2:2 802.11ax External Antennas Unified Campus AP
Aruba AP-514 (IL) Dual Radio 4x4:4 + 2x2:2 802.11ax External Antennas Unified Campus AP
Aruba AP-514 (JP) Dual Radio 4x4:4 + 2x2:2 802.11ax External Antennas Unufied Campus AP

Aruba AP-514 (RW) Dual Radio 4xd:4 + 2x2:2 802.11ax External Antennas Unified Carnpus AP

Aruba AP-514 (US) Dual Radio 4x4:4 + 2x2'2 802.11ax External Antennas Unified Campus AP
Aruba AP-515 (EG) Dual Radio 4x4:4 = 2x2:2 802.1 1axInternal Antennas Unified Campus AP
Aruba CM AP-515 (RW) Dual Radio 4xd:4 + 2x2:2 802.11ax Internal Antennas Unified Campus AP
Aruba CM AP-515 (US) Dual Radio 4xd:4 + 2x2:2 802.11ax Internal Antennas Unified Campus AP
Aruba AP-515 {IL) Dual Radio 4x4:4 + 2x2:2 802.115x Internp-=+==nas Unified Carnpus AP
Arba AP-515 (JP) Dual Radio 4x4:4 + 2x2:2 802.11ax Intern 5.4.8 has Unified Campus AP
Aruba AP-515 (RW) Dual Radio dxd:4 + 2x2:2 802 11ax|fitétnal Antennasiunified Campus AP
Aruba AP-515 (US) Dual Radio 4x4:4 + 2x2:2 802.11ax Internal Antennas Unified Campus AP
Aruba AP-514 (EG) TAA Dual Radio 4x4:4 + 2x2:2 802.11ax External Antennas Unified Campus AP
Aruba AP-514 (IL} TAA Dual Radio dxd:d = 2x2:2 802.11ax External Antennas Unified Campus AP
Artiba AP-514 (JP) TAA Dual Radiic 4xd:4 + 2x2.2 802.11ax Exterral Antennas Unified Zampus AP
Aruba AP-514 (RW) TAA Dual Radio Axd:4 + 2x2:2 802,11 ax External Artennas Unified Campus AP

Aruba AP-514 (US) TAA Dual Radio 4xd:4d + 2¢2:2 802 11ax External Antenras Unified Carnpus AP
Aruba AP-515 (FG) TAA Dual Radio dxd:d + 2x2:2 802.'1ax Internal Arcennas Unified Campus AP
Aruba AP-515 (IL) TAA Dual Radic x4 + 2x2:2 802 11ax Internal Aniennas Unified Campus AP
Aruba AP-515 (JP) TAA Dual Radio 4x4:4 + 2x2:2 802.11ax Internal Antennas Unified Campus AP
Aruba AP-515 (RW) TAA Dual Radio 4x4:4 + 2x2:2 802.1 1ax Internal Antennas Unified Campus AP
Aruba AP-515 (US) TAA Dual Radio 4x4:4 + 2x2:2 802.11ax Internal Antennas Unified Campus AP

AP-MNT-MP10-A Camous AP mount bracket kit (10-pack) type A: suspended ceiling rail, flat 916
AP-MNT-MP10-B Campus AP mount bracket kit {10-pack) type B: suspended ceiling rail, flat 15/16
AP-MNT-MP16-C Campus AP mount bracket kit (10-pack) type C: suspended ceiling rail, profile 316
AP-MNT-MP10-D Campus AP mount bracket kit (10-pack) type D: solid surface

Aruba CM AP-MNT-MP10-A Campus AP mount bracket kit (10-pack) type A: flat rail 9/1h

Aruba CM AP-MNT-MP10-3 Cernpus AP mourt dracket kit (10-pack) type 8. flatrail 1546

Aruba CM AP-MNT-MP10-C Campus AP mount bracket kit (10-pack} type C. orofile rail 9/16
Aruba CM AP-MNT-MP10-D Campus AP mounit bracket kit (10-pack) type D: solid surface

Aruba CM AP-MNT-MP10-E Campus AP mount bracket kit (10-pack) type £: wall-box

Aruba CM AP-MNT-A Campus AP mount bracket kit (individual) type A: flat rail 9/16

Aruba CM AP-MNT-B Campus AP mount bracket kit (individual) type B. flat rail 15/16
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Part Number Description

Mounting kits (continued)

R3]17ACM Aruba CM AP-MNT-C Carnpus AP mount bracket kit (individual) type C: profile rail 9/16
R3J18ACM Aruba CM AP-MNT-D Campus AP mount bracket kit (individual) type O: solid surface
R3)19ACM Aruba CM AP-MNT-E Cainpus AP mount bracket kit {individual) type £:wall-box

R3IT20ACM Aruba CM AP-MNT-MP10-X Campus AP mount adapter kit {10-pack)

RICT2A AP-MNT-MP10-E Campus AP mount pracket kit (10-pack) type & wall-box

R3J15A AP-MNT-A Campus AP mount bracket kit indwidual) type A: suspended celing rail, 1at 9/16
R3116A AP-MNT-B Campus AP mount brackel kit tindividual) type B: suspended ceiling ral, flat 15/16
R3J17A AP-MNT-C Campus AP mount bracket kit {individual) type . suspencey ceiling rail, profile 3/16
R3)18A AP-MNT-D Campus AP mount bracket kit (individual) type D: solid surface

R3J19A AP-MNT-E Campus AP mount bracket kit (indivicual) type E: wall-box

R3T20A AP-MNT-MP10-X AP mount adapter 10-pack

Cosmetic covers

QUHT4A AP-515-CVR-20 20-pack for AP-515 with Holes for LED Indicators White Non-glossy Snap-on Cevers
Q9H7AACM Aruba CM AP-515-CVR-20 20-pk White Non-glossy Snap-on Covers

Power accessories

43904 APR-AC-12V308 AC-10-2C Pawer Adantar 1 V30

WEMIN 5D-5001GR-AC 30W 202 24t Poi+ 10710071000 Frnerret Inceor Rarerd Mulsoan ir jeitar
SIKGEA 12VI36W ALIDC power edapter 1yne B

AOGTACH Aruba CM AP-AC-12V30G V30w 30/DE deshiop style powar adagier WD Ly B cannetior
IWE29ACN Aruba CM PO-OITIGR-AT SCZ. 321 Fof + 104100/100] ELrernet indour Rated sidipan lnector
R3KOOALM Aruba CM AP-AC2-128 12%/36W AC/DC deskiep style power acapter with type it connector
Other accessories

Y7 28A AP-CBL-SERU Micro-USB TTL3.3V to USB2.0 AP Console Adapter Cable

Y 728ACM Aruba CM AP-CBL-SERU AP consale adapter cable for custom micro-UsB console port
Antennas See the 510 Series Ordering Guide for corpatible options and the Aruba website for specs

Nate Al hardware S<Us can be managed by Aruba Central. Certral Managed (CM) SKUs are used ‘or simpliied ordering within US and Carada orlv

ior more ordering inforrmartion, olease refer o the ordering guide

" ; © Copyright 2019 Hewlett Packard Loterprise Development LP. The information cortaned herein is subject to change without
ﬂ g u @ notice. The only warranties 1 E nterprise products and services are set fortn in the express warranty statements

; Wnarein should be construed as constituting an additional warranty Hewlett
1 Hewlert Packard :
Fntarprise company
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+ Quality of service for unified communications applications
- Supports priority handling and policy enforcement
for unified communication apps, including Skype for
Business with encrypted videoconferencing, voice, chat
and desktop sharing
- Aruba AppRF technology leverages deep packet inspection
to classify and olock, prioritize, or limit pandwidth for
thousands of applications in a range of categories
- Best-in-class RF Management
integrated AirMatch technology manages the 2.4GHz
and 5GHz radio bands and actively optimizes the R¥
environment including channel width, channel selection
and transmit power
Adaptive Radio Management (ARM) technology provides
airtime fairness and ensures that APs stay clear of
all sources of RF interference to deliver reliable,
high-performance WLANS
© Spectrum analysis®
- Capable of part-time or dedicated air monitoring, the
spactrurn analyzer remotely scans the 2.4GHz and 5GHz
radic sands 1 oentify scurces of RFinterference from

v

2ONHZ srrough 16UMHE operaton
+ ArabasSecurs Core

. Deyre assurance: Use of Trusted Platform Moduls {TPM)

‘or secure sterage of credencials end xeys as well as

secure noot

Integrated wireless intrusion protection offers threat
protection and mitigation, and eliminates the need for
separate RF sensors and security appliances
{P reputation and security services identify, classify.
and block rnalicious files, URLs and IPs, providing
comprehensive protection against advanced
oniine threats
Securejack-capable for secure tunneling of wired
Etnernet traffic
- intelligent Power Monitoring (IPM)
- Enables the AP to continuously monitor and report
its actual power consumption and optionally make
autonomous decisions to disable certain capabilities
based on the amount of power available to the unit
. Software configurable to disable capabilities in specified
order of priority
. The IPM feature applies when the unit is powered by a
PoE source

»

‘Feature not supported :nonLigl release, (Uwill be g

ARUBASIUSE

+ Green AP syster feature (using Aruba Netinsight)
- The 510 Series Access Points suppart a custem deep-
sleep mode to deliver significant power and cost savings
when used in conjunction with the Green AP feature.

DEPLOYMENT OPTIONS

The Aruba 510 Series APs offer a choice of deployment and
operating modes to meet your unique managament and
deployment requirements:

+ Coniroller-based mode - When degloyed in conjuncuon
with 3n Aruba Mobility Controller. Aruba 510 Seres AP
offer centralized configuration, data encryption, policy
enforcement and network services, as well as distributed
and centralized traffic forwarding.

- Controller-less (Instant) mode - The controlier function
is virtualized in a cluster of APs in Instant mode. As the
network grows and/or requirements change, Instant
deployments can easily migrate to controller-tased mode.

« Rermrote AP (2APY made for branch deploymeris.

© e mointor M) for wareless IDS, rogue etnian
and Contamment.

+ Spectrum analyzar (SA), dedicated or nybrid, or

igentitying crenge *

4 py ety

« Secure enterprise mesh por

For large installations across multiple sites, the Aruba
Activate service significantly reduces deployment time by
automating device provisioning, firmware upgrades, and
inventory management. With Aruba Activate, Lhe APs can be
factory-shipped to any site and configure thernselves when
powered up.

SPECIFICATIONS

Hardware variants
+ AP-514: External entenna models
« AP-515; Internal antenna maodels

Wi-Fi radio specifications
« AP type: Indoor, dual radio, 5GHz 802.11ax 4x4 MIMO and
2.AGHz 802.11ax 2x2 MIMO
+ 5GHz radio:
- Four spatial stream Single User (SU) MIMO for up to
4 8Gops wireless data rate to individual 455 HE160
802.11ax client devices {(max)*
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Aruba Secure Enterprise Mesh Solution
' Aruba Secure Enterprise Mesh Solution
Broad application suppert Wi-Fi access, concurrent wireless intrusion protection, wireless packhaul, LAN bridging, und

point-to-multipoint connectivity.
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Cooperative control Intelligent RF link management determines optimal performance path and allows the
network to self-organize,

Self-healing Resilient self-healing mesh overcomesa broken path or AP failure

Mesh clustering Supports scalability by allowing a large mesh to be segmented into highly-available clusters.

, Centralized encryption Data encrypted end-to-and, from clientto core, protecting the network even if a mesh AP

's stolen.

Centralized management All mesh nodes are configured and controlled centrally by Mobility Controllers No local

management s required.
Extensive graphical support tools

Standards-based design
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Instant Overview

Instant virtualizes Aruba Mobility Controller capabilities on 802.1 capable access points creating a feature-rich

enterprise-grade WLAN that combines affordability and configuration simplicity.

Instant is a simple, easy to deploy turnkey WLAN solution consisting of one or more Instant Access Points. An
Ethernet port with routable connectivity to the Internet or a self-enclosed network is used for deploying an
Instant Wireless Network. An Instant AP can be installed at a single site or deployed across multiple
geographically dispersed locations. Designed specifically for easy deployment and proactive management of

networks, Instant is ideal for small customers or remote locations without requiring any on-site IT
administrator.

An Instant AP cluster consists of slave Instant APs and a master Instant AP in the same VLAN, as they
communicate with broadcast messages. A virtual controller is a combination of the whole cluster, as the slave
Instant APs and Master Instant AP coordinate to provide a controllerless Instant solution. In an Instant
deployrnent scenario, the first Instant AP that comes up becomes the master tnstant AP. All ather Instant AFs
joining the cluster after that Instant AP, become the slave Instant APs.

ire an instant deployrent scenario, only the first Instant AP or the master Instant AP needs to be configuread.
The other Instant APs downioad configurations fram the first Instant AP that is configured. The Instant
solution constantly monitors the network to determine the Instant AP that must function as a master Instant

AP at a given Lime, The master Instant AP may change as necessary from one Instant AP to another without
impacting network performance.

Each Instant AP model has a minimum required software version. When a new Instant AP is added into an
existing cluster, it can join the cluster only if the existing cluster is running at least the minimurn required
version of that Instant AP. If the existing cluster is running a version prior to the minimum required version of
the new Instant AP, the new Instant AP will not come up and may reboot with the reason Image sync fail. To
recover from this condition, upgrade the existing cluster to at least the minimum required version of the new
Instant AP first, and add the new Instant AP, For more information about supported Instant AP platforms,
refer to the Aruba Instant Refease Notes.
RCGhA T ELomMends fhat netwarks with tore tian
HERHARIT (V8 Ra miokgnabIeY Haiwe:

28 NS LalUARS be dosigned as mulkiple; Staleryirival confrolies [
Hésenetworks)

Aruba Instant APs are available in the following variants:
e US (United States)

JP (Japan)

IL (Israel)

a RoW .




___Using the organization’s existing WLAN provides a convenient, cost-effective way to offer Internet access for visi-———
tors and contractors. The wireless guest netwark has the following functionality:

+ Provides Internet access to guests through an open wireless Service Set Identifier (SSID), with web access
control in the firewall

+ Segments guest traffic at the AP

* Supports the creation of temporary guest authentication credentials that are managed by an authorized
internal user

* Keeps traffic on the guest network separate from the internal network in order to prevent a guest from ac-
cessing internal resources
Campus Wireless LAN Design Summary

The Aruba Mobile First Carmpus WLAN provides network access for employees, guests, and loT devices. Regardless
of their location, wireless devices have the same experience when connecting to their services.

The benefits of the mobile-first wireless campus include:

Seamless network access for employees, guests and loT devices

Pliig and play deployment for wireless APs

Adaptive Radio Management and ClientMatch technology to maxirnize WLAN perforrmance by dynamically
choosing the best Wi-Fi channel and transmit power

L]

AppRF and Intelligent Application Identification to provide visibility into the applications running orn the wire-
less network

INSTANT DESIGN COMPONENTS

Arubawireless can be deployed in two rair mo 5412 troller-based or contiollerless. With Aruba's controilerlass
model called Instant, there is no central controll-.~..=-he controller functions are distributed amang the APs.

ThEE PR S mallertielvorksionbranth ales R0l 28TARS benltllster) in chis design,

O 20 203
sitesiand
werecommend deploying Aruba Instant with up to 50 APs. If you are planning to install more than 50 Instant APs,
please contact an Aruba or partner SE/CSE for verification of your design.

Aruba Design and Deployment Guide
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The following table provides the variants supported for each Instant AP platform:

Table 4; Supported Instant AP Variants

InstantAP- ~ Instant AP- Instant AP-

Instant AP Model

{Reg Domain)

IAP-324/IAP-325

AP- 344/Ap,345 | Yes Yes Yes i Yes
AP-203H L Yes Yes Yes Yes
AP-365/AP-367 | Yes Yes Yes | Yes

IAP-334IAP-335 : | Yes Yes Yes Yes

: IAP 314IIAP 315 Yes i Yes Yes Yes
AP °0-$H o : \'es“ o Yes " i. Yes o Né“Yes
W|Ap.27'; U Y.:ng , Ye5 S : NO . yeb
.!AP 274,'|Ap }?5.“..._ . ‘?‘.Y,es g g Ye< e Yes, . -
".A\Dpzs . o Yes Ye.;. " S .Yes S
AP22amAP 225 | Yes e T e e
. IAP 214!IAP-215“. Yes ‘Yes " Yes Yes
) - 207A e Yes Yes T —
AP30MIAP30S | Yes | Yes
APZOMAP203RP | ves i Yes | Yes | Yes

RAP-155/RAP-155P . Yes

#HUS L HHE-JP ln";:;';}"tp' #it#t-RoW
(MELED

US/HIPIIL)

(USonly) . only) (Israelonly) - (RoW except

es | “Yes | No

For information on regulato

ry domains and the list of countries supported by the instant AP-##3#-RW type, see

the Specifying Country Code section in L.ogging i o the Instant U1 on peage .

ﬁ%‘gﬁﬁﬁﬁ%@ 5.4.14
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w Google Chrome 23.0.1271.95 or later
= Mozilla Firefox 17.0 or later
If the Instant Ul is launched through an unsupported browser, a warning message is displayed along with a list

—of recommended browsers. However; the users are allowed to login using the Continue login linkon the —
Login page.

Toview the Instant Ul, ensure that JavaScript is enabled on the web browser.

The Instant Ul logs out automatically if the window is inactive for 15 minutes.
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What is New in this Release

Features Introduced in Instant 8.3.0.0
The following features are introduced in Instant AP 8.3.0.0:

Table 5: New Features in Instant 8.3.0.0

M AEAANE ‘.“;-ﬁ\'t'\‘!‘(,

management
BLE loT for data
communication

Configuring
Authentication for HTTP
Proxy

Configuring Out of
Service Captive Portal
Page

Attributes

Dual 5 GHz Radio Mode

Managing Instant AP
from Aruba Central

Customizing the RADIUS |

' the wlan external-captive-portal command to display a custom captive portal page
¢ when the internet uplink is down,

Diffie-Heliman Algorithm !

¢ currently suppgorts Group 2 and Group 14,

- Starting from Aruba Instant 8.3.0.0, Instant APs support dual 5 GHz radio mode on AP-
. 344 and AP-345 access points. In dual mode, both radio 0 and radio 1 interfaces can

Instant AP allows Aruba Central to override the routing settings on Instant AP and have
some control over the way Central-related traffic is routed.

Starting from Aruba Instant 8.3.0.0, Instant APs can work on a built-in loT protocol to
send BLE information containing paylvad messages to the endpoints over a WebSocket
or HTTPS connection.

Starting from Aruba Instant 8.3.0.0, a username and password can be optionally
configured on the Instant APs to authenticate a proxy server. For more information, see
Upgrading an Instant AP in the Aruba Instant 8.3.0.0 Release Notes.

Starting from Aruba Instant 8.3.0.0, the out-of-service-page parameter is introducedin

Starting from Aruba Instant 8.3.0.0, users can configure RADIUS modifier profile to
customize the attributes that are included, excluded, and rnodified in the RACIUS
request before it is sent to the authentication server.

Diffie-Hellman is a key agreement algorithm that allows two parties to agree upon a
shared secret, and is used within IKE to securely establish session keys. Aruba Instant

operate on 5 GHz band.

Starting from Aruba Instant 8.3.0.0

the connection to Aruba Central server fails.

, an Instant AP switches from static IP to DHCP when

Arubalnstant 8.3.0.x | User Guide




4. Toview the MAC address of the master Instant AP, click the device name under the Access Point widget. The
MAC address will be displayed under the Info section of the main window.

You can also check the cloud activation key of an Instant AP by running the show about and show activate
___status commands. For more information on these commands, refer to the Aruba Instant 6.5.0.0-4.3.0.0.
Cll Reference Guide.

If the Instant AP is deployed in the cluster mode, the slave Instant APs do not obtain the activation key. You must use
the cloud activation key and MAC address of the master Instant AP for provisioning through Central.

Provisioning Instant APs through AirWave

AirWave is a powerful platform and easy-to-use network operations system that manages Aruba wireless,
wired, and remote access networks, as well as wired and wireless infrastructures from a wide range of third-
party manufacturers, With its easy-to-use interface, AirWave provides real-time rnonitoring, proactive alerts,
historical reporting, as well as fast and efficient troubleshooting. It aiso offers tools that manage RF coverage.
strengthen wireless security, and demonstrate regulatory compliance.

For information on provisioning Instant APs through AirWave, refer to the AirWave Deployment Guide.
RN iR et B e
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When you use a provisioning Wi-Fi network to connect to the internet, ail irowser requests are directed Lo tha
instan® Ul For example, if you enter « o, zaaisl-cuiin the address bar, you are directed Lo the Instant Gl
you can change the defaulc login credentials after the first login,

from clients on a provisioning SSID will not receive a response because of lack of network connectivity. Heince,
automatic redirection to the Instant Ul instant.arubanetworks.corn will fail. in such a case, you must manually open
instant.arubanetworks.com on your browser to access the Instant WebUl.

Regulatory Domains

The |[EEE802.11, 802.11b, 802.11g, or 802.11n Wi-Fi networks operate in the 2.4 GHz spectrum and IEFE
802.11a0r802.11n operate in the 5 GHz spectrum. The spectrum is divided into channels. The 2.4 GiH7
spectrum is divided into 14 overlapping, staggered 20 MHz wireless carrier channels. These channels are
spaced 5 MHz apart. The 5 GHz spectrum is divided into more channels. The channels that can be used in a
particular country vary based on the regulations of that country.

The initial Wi-Fi setup requires you to specify the country code for the country in which the Instant AP
operates. This configuration sets the regulatory domain for the radio frequencies that the Instant APs use.
Within the regulated transmission spectrum, a HT 802.11ac, 802.11a, 802.11b, 802.11g, or 802.11n radio
setting can be configured. The available 20 MHz, 40 MHz, or 80 MHz channels are dependent on the specified
country code,

You cannot change a country code for Instant APs in regulatory domains such as Japan and Israel. However, for
Instant AP-US and Instant AP-RW variants, youcan select from the list of supported regulatory domains. If the
supported country code is not in the ligt; contact your A ba Support tearmn to know if the.required country
code is supported and obtain the ge o

Aruba Instant 8.3.0.x | User Guide



External antennas far this device must be installed by an Aruba Certified Mobility Professional (ACMP) or other

Aruba-certified technician, using manufacturer-approved antennas only.

The Equivalent Isotropically Radiated Power [EIRP) levels for all external antenna devices must not exceed the
. regulatory limit set by the host country/domain. . - e sceegsoomueses

Installers are required to record the antenna gain for this device in the system management software. A list of

approved antennas can be found at: fLt/ /s arubanatworks.com/assets/on/ OG ARG TN s plf,

cnu-n Les antennes externes pour cet appareil doivent étre installées par un professionnel de la mobilité certifié Aruba
(ACMP) ou un autre technicien certifié Aruba, en utilisant uniquement des antennes approuvées par le fabricant.
Les niveaux équivalents de puissance a rayonnement isolroge (EIRP) pour tous les périphériques d'antenne
externe ne doivent pas dépasser |a limite réglementaire définie par le pays hdte / domaine.
Les installateurs doivent enregistrer le gain d'antenne pour cet appareil dans le logiciel de gestion du systéme.
Une liste d'antennes approuvées peut étre trouvée a nitip S arinaanebworks.cony asset /06 AR
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Radio Status
The Radio Status LED indicates the operating mode of the access point's radios. See T.in.r

Table 2 Radio Status LEDs &




