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Cisco CMX Mist BLEMeraki & Purple

THE MOST EXCITING THING ABOUT WIFI 

REAL TIME LOCATION SERVICES (RTLS)



RTLS
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Technologies

Tracking methods

Functionality

RTLS RF Design

Examples & Demos 

Track Assets

Indoor Wayfinding

Marketing

Engagement & Actions

Presence & Analytics

Retail

Hotels

Airports

Hospitals

Education

Enterprise Offices

Public Spaces

Home

WiFi Trilateration

WiFi Hyperlocation

vBLE Array Location

API integration & Mobile SDK



WIFI vs BLE

BLE

BLE and vBLE – what’s the difference?

Potentially more accurate than WiFi

Is BLE transmitting or receiving data?

Client’s applications are optional but recommended

Clients track BLE beacons’ beams and send it to the server/cloud to compute 

station location

WIFI

Most popular tracking technology, as it also provides access to the network 

and provide network-wide presence & analytics stats

Different methods and levels of accuracy

Client's applications are optional and challenging

APs track clients’ signal and send it to the server/cloud to compute station 

location



METHODS
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(Mist) vBLE Array and Probability Surfaces

Cell of Origin

Trilateration

Angle of Arrival

RTLS TRACKING
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RTLS FUNCTIONALITY

Typically relies on WiFi

Presence & 

Analyt ics
Typically relies on WiFi, 

BLE/vBLE, GPS, Mobile

Location

Use Presence, Analytics and 

Location insight to create 

personalised user experience 

Engagement & 

Actions



APs should be located around zone perimeters to 

create a convex-hull

RTLS RF DESIGN TIPS

3

1

2

6

4

5Each client should be within convex-hull of at least 

3 APs with solid RSSI (-65dBm is OK)

Ideally, use dedicated radio or module for RTLS

Ensure LOS is maintained between APs and clients 

(AP behind ceiling tiles is a no-no)

Don't mount APs too high! Not higher than 4.5m is 

OK

Validate secondary and tertiary signal strength in 

you favourite survey tool



RTLS RF DESIGN
EKAHAU: TERTIATY COVERAGE



RTLS RF DESIGN

Data = 6 x APs RTLS = 18 x APs 

Number of APs has tripled!

EXAMPLE



DEMO TIME!



 Open space 7m x 9m
 3x AP (Mist and Cisco), 2.22m high, Azimuth 270°

TEST ENVIRONMENT



WIFI TRILATERATION



WIFI TRILATERATION
COMPONENTS

APs WLC Cisco Prime Cisco CMX Cisco DNASand / or

one day?

APs Purple DashboardMeraki Dashboard

Cisco with 

DNAS:

Meraki with 

Purple:



WIFI TRILATERATION
LIVE LOCATION – DNAS & PURPLE

Cisco with DNAS

Meraki with Purple



WIFI TRILATERATION
ACCURACY

Lab: 3-4m

Marketed: 5-7m

Real: 7-10m

Inside convex-hull

Edge of convex-hull



WIFI HYPERLOCATION



WIFI HYPERLOCATION
COMPONENTS

Hyperlocation

APs
WLC

Cisco Prime

Infrastructure
Cisco CMX Cisco DNASoptionally ->



WIFI HYPERLOCATION
LIVE LOCATION - CMX



WIFI HYPERLOCATION
LOCATION – CMX ZONE PATHS



WIFI HYPERLOCATION
ACCURACY

Edge of the convex-hull

Inside the convex-hull

Lab: 1-3m

Marketed: 1-3m

Real: Depends (moving or not)



WIFI HYPERLOCATION
ACCURACY



MIST: vBLE ARRAY LOCATION



MIST: vBLE ARRAY LOCATION
COMPONENTS

APs Mist Dashboard



MIST: vBLE ARRAY LOCATION
MIST LOCATION



MIST: vBLE ARRAY LOCATION
ACCURACY



LOCATION API: LIBERTY LONDON



LOCATION API: LIBERTY LONDON
MERAKI API – CELL OF ORIGIN – BACKGROUND



LOCATION API: LIBERTY LONDON
MERAKI API – CELL OF ORIGIN – CHALLENGE

Data/Voice design in place

Presence & Analytics working like a charm

Zone analytics is now required

1 or 2 APs per zone, atriums

Meraki + Purple = pre-calculated Meraki XY; can we leverage it?



LOCATION API: LIBERTY LONDON
MERAKI API – CELL OF ORIGIN – CHALLENGE



LOCATION API: LIBERTY LONDON
MERAKI API – CELL OF ORIGIN – SOLUTION



LOCATION API: NATILIK



CMX API  – INTEGRAT ION WITH WEBEX TEAMS

Webex Teams Enterprise Messaging Integration

Provides supplementary information to directory lookup

Could be extended with calendar information / wayfinding etc.

Uses Cisco CMX API for location information

Cisco CMXWebex Teams NatBot

/api/location/v3/clients

(username / macaddress)

“Who is Matt”

”He’s in the Board Room” mapHierarchyLocation

(e.g. Floor 3>Board_Room)

LOCATION API: NATILIK



CISCO CMX API – INTEGRATION WITH WEBEX TEAMS

LOCATION API: NATILIK



SKY IS THE LIMIT

Add integration with voice assistants

Add integration with calendar

Add full wayfinding functionality leveraging mobile SDK

Leverage mobile sensors to enhance the blue dot experience

Offload indoor location to GPS and 5G outdoor

LOCATION API



RTLS
SUMMARY – WIFI TRILATERATION vs HYPERLOCATION



RTLS
SUMMARY

Vendor Method

Location 

Computation 

Frequency

Location Samples 

Captured over 2 

minutes

Cisco RSSI 11-15s 9-11

Cisco AoA 2.3-2.4s 43-50

Vendor Method Screen

Location 

Computation 

Frequency

Location Samples 

Captured over 2 

minutes

Cisco AoA
On 2.3-2.4s 43-50

Off 4.5s 22-27

Tech. Method

Accuracy

Lab Marketed Real

WiFI Trilateration 3-4m 5-7m 7-10m

WiFi AoA 1-3m 1-3m 1-5m

vBLE
Probability 

Surfaces
0.7-2m 1-3m 1-3m



GOTCHAS
RTLS

NTP

Components Compatibility

APs Mounting

Maps Services Fine-Tuning

Don't mix Hyperlocation with non-Hyperlocation APs

Associate WiFi Clients

Use Mobile Apps

Add C9800 to CMX as 'Unified WLC' using SSH, as opposed to 'WLC' using 

SNMP



THANK YOU 

xXx


