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C3-Wireless, LLC
16609 NW 166th Drive
Alachua, FL 32615
(800) 769-1132
Fax: (386) 418-8853
www.C3-Wireless.com


Hospital Wireless Site Survey Report


Presented by:
Casey Collins
Systems Engineer

Executive Summary

This document details the results of the completed wireless site survey predictive model and pre-installation onsite manual validation to provide the information necessary to implement the wireless infrastructure requested.

This document includes a Bill of Materials as well as recommended placement and configuration (including power and channel settings of the Cisco 1131 lightweight access points.)
Supporting material includes detailed reports from both the predictive model and pre-installation onsite manual validation used to make final recommendations.
Methodology

Based upon the floorplans and project goals provided by the Customer, C3-Wireless created a wireless predictive model used to identify the recommend placement and configuration of access points.

Once onsite, C3-Wireless completed a preliminary walk-through of the facility and made changes to the predictive model where appropriate.  An example would include adding sources of interference not identified in the site survey questionaire or follow-up discussions.
Using the predictive model, C3-Wireless then configured and placed temporary Cisco 1131 access points in the appropriate areas.  Access points were mounted on tripods and raised to the proper level to give a true reflection of where the permanent access point would be placed, allowing for accurate surveying.
After the access points were placed, C3-Wireless used the Wireless Recon site survey solution to collect numerous RF wave samples and correlate them to our location relative to the site floorplans.  The advantage of using the Wireless Recon solution is that it is a hardware\software system that uses wheel sensors to map out our exact location while simultaneously collecting RF wave samples automatically.  

Compared to other solutions that require the site survey technician to manually sample RF waves, Wireless Recon provides C3-Wireless thousands of RF wave samples instead of several dozen for review.  A C3-Wireless Certified Wireless Network Expert (CWNE) professional then made recommendations included in this report for access point placement and configuration, based upon the wireless manual onsite site survey and and special considerations for the wireless system, including application usage, etc.
Once wireless hardware installation is completed, C3-Wireless will then complete a post-installation wireless manual onsite site survey validation to ensure proper coverage and capacity for the wireless system.

Special Considerations

This wireless design is based upon the Customer’s intent to implement a Vocera wVoIP system using the wireless infrastructure.  To ensure a reliable implementation, Vocera systems require a wireless infrastructure with coverage and capacity considerations beyond that of a typical wireless network.

The wireless predictive model and pre-installation onsite manual site survey reflect the special considerations recommended by Vocera.

Vocera considerations include the following:

· Recommended AP Settings

· Beacon Interval 100 ms

· DTIM Interval 1

· Data Rates must support 1,2, 5.5, 11 enabled to support dynamic rate shifting

· SSID and security must be the same for all APs

· Peer to peer communication must be enabled

· Support for long preambles

· Cisco’s “auto-RF” should be disabled for predictable coverage

· Wireless coverage should include stairs, elevators, breakrooms, bathrooms, closets, etc.

· Signal Strength must be -65 dBm or greater.

· Signal-to-noise (SNR) must be 25 dB or greater.

· Voice delay should be less than 150ms (Jitter buffer on Vocera devices is 108ms).

· Security will be consistent with current Vocera implementations at other site locations.

· Vocera badges and server should be on a dedicated non-routable VLAN, however Vocera server can be dual-homed to other VLANs.
Recommended Bill of Materials
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AIR-AP1131AG-A-K9 Cisco

Cisco Aironet 1131 

AP 802.11a/b/g 73NA NA

Floor 1 = 26 APs, Floor 2 = 23 APs, Floor 3 

= 13 APs , Floor 4 = 11 APs 

AIR-WLC4404-100-

K9 Cisco

Cisco 4404 

Wireless LAN 

Controller 1NA NA

Supports up to 100 Cisco lightweight 

access points.

AIR-PWR-4400-AC Cisco

Cisco 4400 Series 

WLAN Controller 

AC Power Supply 

(redundant) 1NA NA


Additional Notes:

· Site also needs Power-over-Ethernet (PoE) edge switches to power each access point (one port per access point.)  Cat5 or Cat6 plenum-rated cabling is required.  Standard Ethernet cable limitation apply (100 meters).

· Access points use internal antennas, so additional external antennas are not required.

· Site does not require access point enclosures.

Access Point Placement and Configuration Recommendations
Floor 1
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Channel Configuration
	ESSID
	Name
	Band / Channel

	Simulated Network
	00:00:00:00:00:19
	802.11g / 1

	Simulated Network
	00:00:00:00:00:0B
	802.11g / 1

	Simulated Network
	00:00:00:00:00:16
	802.11g / 6

	Simulated Network
	00:00:00:00:00:0E
	802.11g / 1

	Simulated Network
	00:00:00:00:00:04
	802.11g / 11

	Simulated Network
	00:00:00:00:00:13
	802.11g / 1

	Simulated Network
	00:00:00:00:00:03
	802.11g / 6

	Simulated Network
	00:00:00:00:00:18
	802.11g / 11

	Simulated Network
	00:00:00:00:00:08
	802.11g / 11

	Simulated Network
	00:00:00:00:00:17
	802.11g / 1

	Simulated Network
	00:00:00:00:00:0C
	802.11g / 6

	Simulated Network
	00:00:00:00:00:12
	802.11g / 11

	Simulated Network
	00:00:00:00:00:06
	802.11g / 1

	Simulated Network
	00:00:00:00:00:0D
	802.11g / 11

	Simulated Network
	00:00:00:00:00:02
	802.11g / 6

	Simulated Network
	00:00:00:00:00:11
	802.11g / 6

	Simulated Network
	00:00:00:00:00:07
	802.11g / 11

	Simulated Network
	00:00:00:00:00:10
	802.11g / 1

	Simulated Network
	00:00:00:00:00:15
	802.11g / 11

	Simulated Network
	00:00:00:00:00:09
	802.11g / 11

	Simulated Network
	00:00:00:00:00:0A
	802.11g / 6

	Simulated Network
	00:00:00:00:00:05
	802.11g / 1

	Simulated Network
	00:00:00:00:00:01
	802.11g / 1

	Simulated Network
	00:00:00:00:00:0F
	802.11g / 6

	Simulated Network
	00:00:00:00:00:1A
	802.11g / 1

	Simulated Network
	00:00:00:00:00:14
	802.11g / 6


Transmit Power and Antenna Information

	Name
	Transmit Power
	Antenna
	Height
	Direction

	00:00:00:00:00:19
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:0B
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:16
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:0E
	10 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:04
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:13
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:03
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:18
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:08
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:17
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:0C
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:12
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:06
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:0D
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:02
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:11
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:07
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:10
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:15
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:09
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:0A
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:05
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:01
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:0F
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:1A
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:14
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional


Floor 2
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Channel Configuration

	ESSID
	Name
	Band / Channel

	Simulated Network
	00:00:00:00:00:0D
	802.11g / 1

	Simulated Network
	00:00:00:00:00:15
	802.11g / 6

	Simulated Network
	00:00:00:00:00:02
	802.11g / 1

	Simulated Network
	00:00:00:00:00:03
	802.11g / 11

	Simulated Network
	00:00:00:00:00:13
	802.11g / 6

	Simulated Network
	00:00:00:00:00:0F
	802.11g / 1

	Simulated Network
	00:00:00:00:00:12
	802.11g / 1

	Simulated Network
	00:00:00:00:00:0B
	802.11g / 6

	Simulated Network
	00:00:00:00:00:16
	802.11g / 6

	Simulated Network
	00:00:00:00:00:07
	802.11g / 6

	Simulated Network
	00:00:00:00:00:05
	802.11g / 6

	Simulated Network
	00:00:00:00:00:04
	802.11g / 11

	Simulated Network
	00:00:00:00:00:14
	802.11g / 11

	Simulated Network
	00:00:00:00:00:0E
	802.11g / 6

	Simulated Network
	00:00:00:00:00:09
	802.11g / 1

	Simulated Network
	00:00:00:00:00:11
	802.11g / 11

	Simulated Network
	00:00:00:00:00:10
	802.11g / 1

	Simulated Network
	00:00:00:00:00:0C
	802.11g / 1

	Simulated Network
	00:00:00:00:00:17
	802.11g / 6

	Simulated Network
	00:00:00:00:00:06
	802.11g / 1

	Simulated Network
	00:00:00:00:00:01
	802.11g / 6

	Simulated Network
	00:00:00:00:00:08
	802.11g / 11

	Simulated Network
	00:00:00:00:00:0A
	802.11g / 11


Transmit Power and Antenna Information

	Name
	Transmit Power
	Antenna
	Height
	Direction

	00:00:00:00:00:0D
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 Meters
	Omni-Directional

	00:00:00:00:00:15
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 Meters
	Omni-Directional

	00:00:00:00:00:02
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 Meters
	Omni-Directional

	00:00:00:00:00:03
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 Meters
	Omni-Directional

	00:00:00:00:00:13
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 Meters
	Omni-Directional

	00:00:00:00:00:0F
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 Meters
	Omni-Directional

	00:00:00:00:00:12
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 Meters
	Omni-Directional

	00:00:00:00:00:0B
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 Meters
	Omni-Directional

	00:00:00:00:00:16
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 Meters
	Omni-Directional

	00:00:00:00:00:07
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 Meters
	Omni-Directional

	00:00:00:00:00:05
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 Meters
	Omni-Directional

	00:00:00:00:00:04
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 Meters
	Omni-Directional

	00:00:00:00:00:14
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 Meters
	Omni-Directional

	00:00:00:00:00:0E
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 Meters
	Omni-Directional

	00:00:00:00:00:09
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 Meters
	Omni-Directional

	00:00:00:00:00:11
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 Meters
	Omni-Directional

	00:00:00:00:00:10
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 Meters
	Omni-Directional

	00:00:00:00:00:0C
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 Meters
	Omni-Directional

	00:00:00:00:00:17
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 Meters
	Omni-Directional

	00:00:00:00:00:06
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 Meters
	Omni-Directional

	00:00:00:00:00:01
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 Meters
	Omni-Directional

	00:00:00:00:00:08
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 Meters
	Omni-Directional

	00:00:00:00:00:0A
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 Meters
	Omni-Directional


Floor 3 
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Channel Configuration

	ESSID
	Name
	Band / Channel

	Simulated Network
	00:00:00:00:00:07
	802.11g / 1

	Simulated Network
	00:00:00:00:00:04
	802.11g / 1

	Simulated Network
	00:00:00:00:00:0A
	802.11g / 1

	Simulated Network
	00:00:00:00:00:08
	802.11g / 11

	Simulated Network
	00:00:00:00:00:02
	802.11g / 6

	Simulated Network
	00:00:00:00:00:0C
	802.11g / 6

	Simulated Network
	00:00:00:00:00:06
	802.11g / 1

	Simulated Network
	00:00:00:00:00:03
	802.11g / 11

	Simulated Network
	00:00:00:00:00:01
	802.11g / 11

	Simulated Network
	00:00:00:00:00:09
	802.11g / 6

	Simulated Network
	00:00:00:00:00:0B
	802.11g / 11

	Simulated Network
	00:00:00:00:00:0D
	802.11g / 1

	Simulated Network
	00:00:00:00:00:05
	802.11g / 6


Transmit Power and Antenna Information

	Name
	Transmit Power
	Antenna
	Height
	Direction

	00:00:00:00:00:07
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:04
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:0A
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:08
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:02
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:0C
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:06
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:03
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:01
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:09
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:0B
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:0D
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:05
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional


Floor 4
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Channel Configuration

	ESSID
	Name
	Band / Channel

	Simulated Network
	00:00:00:00:00:06
	802.11g / 1

	Simulated Network
	00:00:00:00:00:08
	802.11g / 1

	Simulated Network
	00:00:00:00:00:03
	802.11g / 1

	Simulated Network
	00:00:00:00:00:05
	802.11g / 11

	Simulated Network
	00:00:00:00:00:04
	802.11g / 11

	Simulated Network
	00:00:00:00:00:09
	802.11g / 6

	Simulated Network
	00:00:00:00:00:0A
	802.11g / 6

	Simulated Network
	00:00:00:00:00:0B
	802.11g / 1

	Simulated Network
	00:00:00:00:00:0C
	802.11g / 6

	Simulated Network
	00:00:00:00:00:07
	802.11g / 11

	Simulated Network
	00:00:00:00:00:02
	802.11g / 11


Transmit Power and Antenna Information
	Name
	Transmit Power
	Antenna
	Height
	Direction

	00:00:00:00:00:06
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:08
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:03
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:05
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:04
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:09
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:0A
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:0B
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:0C
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:07
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:02
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional


Wireless Site Survey Report – Supporting Information
Predictive Modeling
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Hospital X Floor 1 Pre-installation Site Survey Report

	General Information

	Report date 
	XXXXXXX

	Map: 
	Floor 1 Detailed Floorplans 

	Surveys Selected 
	Predictive Model 

	Access Points Selected 
	Cisco 1131s

	Site Map 

	[image: image8.png]



	


Hospital X Floor 1 Selected Access Points

	ESSID
	Name
	Band / Channel

	Simulated Network
	00:00:00:00:00:0B
	802.11g / 1

	Simulated Network
	00:00:00:00:00:19
	802.11g / 1

	Simulated Network
	00:00:00:00:00:16
	802.11g / 6

	Simulated Network
	00:00:00:00:00:04
	802.11g / 11

	Simulated Network
	00:00:00:00:00:13
	802.11g / 1

	Simulated Network
	00:00:00:00:00:0E
	802.11g / 1

	Simulated Network
	00:00:00:00:00:03
	802.11g / 6

	Simulated Network
	00:00:00:00:00:08
	802.11g / 11

	Simulated Network
	00:00:00:00:00:18
	802.11g / 11

	Simulated Network
	00:00:00:00:00:0C
	802.11g / 6

	Simulated Network
	00:00:00:00:00:17
	802.11g / 1

	Simulated Network
	00:00:00:00:00:12
	802.11g / 11

	Simulated Network
	00:00:00:00:00:06
	802.11g / 1

	Simulated Network
	00:00:00:00:00:0D
	802.11g / 11

	Simulated Network
	00:00:00:00:00:02
	802.11g / 6

	Simulated Network
	00:00:00:00:00:11
	802.11g / 6

	Simulated Network
	00:00:00:00:00:07
	802.11g / 11

	Simulated Network
	00:00:00:00:00:10
	802.11g / 1

	Simulated Network
	00:00:00:00:00:15
	802.11g / 11

	Simulated Network
	00:00:00:00:00:09
	802.11g / 11

	Simulated Network
	00:00:00:00:00:0A
	802.11g / 6

	Simulated Network
	00:00:00:00:00:05
	802.11g / 1

	Simulated Network
	00:00:00:00:00:01
	802.11g / 1

	Simulated Network
	00:00:00:00:00:0F
	802.11g / 6

	Simulated Network
	00:00:00:00:00:14
	802.11g / 6


Hospital X Floor 1 Transmit Power and Antenna Information

	Name
	Transmit Power
	Antenna
	Height
	Direction

	00:00:00:00:00:0B
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:19
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:16
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:04
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:13
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:0E
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:03
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:08
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:18
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:0C
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:17
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:12
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:06
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:0D
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:02
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:11
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:07
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:10
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:15
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:09
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:0A
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:05
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:01
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:0F
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:14
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional


Hospital X Floor 1 Access Point Locations
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Hospital X Floor 1 802.11bg Signal Strength
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	Signal Strength coverage (RSSI) of the selected access points. The strongest RSSI is shown per location. 
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Hospital X Floor 1 802.11bg Signal-to-Noise Ratio
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	Calculated signal to noise ratio. Simplified formula: SNR = [Signal Strength] - [Interference] 
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Hospital X Floor 1 802.11bg Data Rate

	[image: image38.png]




	An estimate of maximum data rate per location, with respect to the selected Signal-To-Noise threshold and the selected wireless network card receiver sensitivity values 
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Hospital X Floor 2 Site Survey Report

	General Information

	Report date 
	Jun 23, 2007

	Map: 
	Floor 2 Detailed Floorplans 

	Surveys Selected 
	Predictive Model 

	Access Points Selected 
	Cisco 1131s

	Site Map 
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Hospital X Floor 2 Selected Access Points

	ESSID
	Name
	Band / Channel

	Simulated Network
	00:00:00:00:00:0D
	802.11g / 1

	Simulated Network
	00:00:00:00:00:03
	802.11g / 11

	Simulated Network
	00:00:00:00:00:02
	802.11g / 1

	Simulated Network
	00:00:00:00:00:15
	802.11g / 6

	Simulated Network
	00:00:00:00:00:13
	802.11g / 6

	Simulated Network
	00:00:00:00:00:0F
	802.11g / 1

	Simulated Network
	00:00:00:00:00:12
	802.11g / 1

	Simulated Network
	00:00:00:00:00:0B
	802.11g / 6

	Simulated Network
	00:00:00:00:00:07
	802.11g / 6

	Simulated Network
	00:00:00:00:00:05
	802.11g / 6

	Simulated Network
	00:00:00:00:00:04
	802.11g / 11

	Simulated Network
	00:00:00:00:00:14
	802.11g / 11

	Simulated Network
	00:00:00:00:00:0E
	802.11g / 6

	Simulated Network
	00:00:00:00:00:09
	802.11g / 1

	Simulated Network
	00:00:00:00:00:11
	802.11g / 11

	Simulated Network
	00:00:00:00:00:10
	802.11g / 1

	Simulated Network
	00:00:00:00:00:0C
	802.11g / 1

	Simulated Network
	00:00:00:00:00:06
	802.11g / 1

	Simulated Network
	00:00:00:00:00:01
	802.11g / 6

	Simulated Network
	00:00:00:00:00:08
	802.11g / 11

	Simulated Network
	00:00:00:00:00:0A
	802.11g / 11


Hospital X Floor 2 Transmit Power and Antenna Information

	Name
	Transmit Power
	Antenna
	Height
	Direction

	00:00:00:00:00:0D
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:03
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:02
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:15
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:13
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:0F
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:12
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:0B
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:07
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:05
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:04
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:14
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:0E
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:09
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:11
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:10
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:0C
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:06
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:01
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:08
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:0A
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional


Hospital X Floor 2 Access Point Locations
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Hospital X Floor 2 802.11bg Signal Strength
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	Signal Strength coverage (RSSI) of the selected access points. The strongest RSSI is shown per location. 
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Hospital X Floor 2 802.11bg Signal-to-Noise Ratio
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	Calculated signal to noise ratio. Simplified formula: SNR = [Signal Strength] - [Interference] 
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Hospital X Floor 2 802.11bg Data Rate
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	An estimate of maximum data rate per location, with respect to the selected Signal-To-Noise threshold and the selected wireless network card receiver sensitivity values 
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Hospital X Floor 3 Site Survey Report

	General Information

	Report date 
	Jun 23, 2007

	Map: 
	Floor 3 Detailed Floorplans 

	Surveys Selected 
	Predictive Model 

	Access Points Selected 
	Cisco 1131s

	Site Map 
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Hospital X Floor 3 Selected Access Points

	ESSID
	Name
	Band / Channel

	Simulated Network
	00:00:00:00:00:07
	802.11g / 1

	Simulated Network
	00:00:00:00:00:04
	802.11g / 1

	Simulated Network
	00:00:00:00:00:0A
	802.11g / 1

	Simulated Network
	00:00:00:00:00:08
	802.11g / 11

	Simulated Network
	00:00:00:00:00:02
	802.11g / 6

	Simulated Network
	00:00:00:00:00:0C
	802.11g / 6

	Simulated Network
	00:00:00:00:00:06
	802.11g / 1

	Simulated Network
	00:00:00:00:00:03
	802.11g / 11

	Simulated Network
	00:00:00:00:00:01
	802.11g / 11

	Simulated Network
	00:00:00:00:00:09
	802.11g / 6

	Simulated Network
	00:00:00:00:00:0B
	802.11g / 11

	Simulated Network
	00:00:00:00:00:0D
	802.11g / 1

	Simulated Network
	00:00:00:00:00:05
	802.11g / 6


Hospital X Floor 3 Transmit Power and Antenna Information

	Name
	Transmit Power
	Antenna
	Height
	Direction

	00:00:00:00:00:07
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:04
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:0A
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:08
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:02
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:0C
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:06
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:03
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:01
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:09
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:0B
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:0D
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:05
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional


Hospital X Floor 3 Access Point Locations
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Hospital X Floor 3 802.11bg Signal Strength
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	Signal Strength coverage (RSSI) of the selected access points. The strongest RSSI is shown per location. 
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Hospital X Floor 3 802.11bg Signal-to-Noise Ratio
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	Calculated signal to noise ratio. Simplified formula: SNR = [Signal Strength] - [Interference] 
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Hospital X Floor 3 802.11bg Data Rate
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	An estimate of maximum data rate per location, with respect to the selected Signal-To-Noise threshold and the selected wireless network card receiver sensitivity values 
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Hospital X Floor 4 Site Survey Report

	General Information

	Report date 
	XXXXXX

	Map: 
	Floor 4 Detailed Floorplans 

	Surveys Selected 
	Predictive Model 

	Access Points Selected 
	Cisco 1131s

	Site Map 
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Hospital X Floor 4 Selected Access Points

	ESSID
	Name
	Band / Channel

	Simulated Network
	00:00:00:00:00:06
	802.11g / 1

	Simulated Network
	00:00:00:00:00:08
	802.11g / 1

	Simulated Network
	00:00:00:00:00:03
	802.11g / 1

	Simulated Network
	00:00:00:00:00:05
	802.11g / 11

	Simulated Network
	00:00:00:00:00:04
	802.11g / 11

	Simulated Network
	00:00:00:00:00:09
	802.11g / 6

	Simulated Network
	00:00:00:00:00:0A
	802.11g / 6

	Simulated Network
	00:00:00:00:00:0B
	802.11g / 1

	Simulated Network
	00:00:00:00:00:0C
	802.11g / 6

	Simulated Network
	00:00:00:00:00:07
	802.11g / 11

	Simulated Network
	00:00:00:00:00:02
	802.11g / 11


Hospital X Floor 4 Transmit Power and Antenna Information

	Name
	Transmit Power
	Antenna
	Height
	Direction

	00:00:00:00:00:06
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:08
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:03
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:05
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:04
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:09
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:0A
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:0B
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:0C
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:07
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional

	00:00:00:00:00:02
	25 mW
	Cisco 1130 2.4 GHz OD (3 dBi)
	2.5 meters
	Omni-directional


Hospital X Floor 4 Access Point Locations
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Hospital X Floor 4 802.11bg Signal Strength
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	Signal Strength coverage (RSSI) of the selected access points. The strongest RSSI is shown per location. 
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Hospital X Floor 4 802.11bg Signal-to-Noise Ratio
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	Calculated signal to noise ratio. Simplified formula: SNR = [Signal Strength] - [Interference] 

	0.0..5.0

5.0..10.0

10.0..15.0

15.0..20.0

20.0..25.0

25.0..30.0

[image: image151.png]



[image: image152.png]



[image: image153.png]



[image: image154.png]



[image: image155.png]



[image: image156.png]



30.0..35.0

35.0..40.0

40.0..45.0

45.0..50.0

50.0..55.0

55.0..60.0

[image: image157.png]



[image: image158.png]



[image: image159.png]



[image: image160.png]



[image: image161.png]



[image: image162.png]



60.0..65.0

65.0..70.0

70.0..75.0

75.0..80.0

[image: image163.png]



[image: image164.png]



[image: image165.png]



[image: image166.png]






Hospital X Floor 4 802.11bg Data Rate
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	An estimate of maximum data rate per location, with respect to the selected Signal-To-Noise threshold and the selected wireless network card receiver sensitivity values 

	1.0

2.0

5.5

6.0

9.0

11.0

[image: image168.png]



[image: image169.png]



[image: image170.png]



[image: image171.png]



[image: image172.png]



[image: image173.png]



12.0

18.0

24.0

36.0

48.0

54.0

[image: image174.png]



[image: image175.png]



[image: image176.png]



[image: image177.png]



[image: image178.png]



[image: image179.png]






Pre-Installation Wireless Manual Onsite Site Survey

How to read the analysis reports:

· Wireless Recon generates a travel path using wheel sensors to track its location.  It also continuously samples RF signals and correlates them to its relative location.

· Thresholds are set per Vocera recommendations of -65dBm or better signal strength.  A strong signal is considered anything -65dBm or better and is marked in green.  Adequate signal strength is considered anything -70 dBm to -66 dBm and is marked in yellow.  A weak signal is anything -71 dBm or less and is marked in red.

· Signal-to-noise ratio (SNR) measures a signal’s viability.  Vocera recommends an SNR value of 25 or better.  Excellent SNR is >25 and marked in green.  Good SNR is 20 to 24 and marked in yellow.  Poor SNR is <20 and marked in red.
· The goal is to ensure “green” readings in all locations the Vocera system may be used, including bathrooms, stairwells, etc.

If no notes are included, then results are considered acceptable.

· Hospital X Floor 1 802.11bg Signal Strength
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Hospital X Floor 1 802.11bg Signal-to-Noise Ratio (SNR)
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Hospital X Floor 2 802.11bg Signal Strength
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Hospital X Floor 2 802.11bg Signal-to-Noise Ratio
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Hospital X Floor 3 802.11bg Signal Strength
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Hospital X Floor 3 802.11bg Signal-to-Noise Ratio
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Hospital X Floor 4 802.11bg Signal-to-Noise Ratio
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Hospital X Floor 4 802.11bg Signal-to-Noise Ratio
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Access Point and Wireless Controller Notes

Cisco Aironet 1131 Access Point
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Cisco® Aironet® 1130AG Series IEEE 802.11a/b/g access points provide high-capacity, high-security, enterprise-class features in an unobtrusive, office-class design. With high-performing dual IEEE 802.11a and 802.11g radios, the Cisco Aironet 1130AG Series provides a combined capacity of up to 108 Mbps to meet the needs of growing WLANs.

Using the radio and network management features of the Cisco SWAN framework for simplified deployment, along with built-in omnidirectional antennas that provide robust and predictable WLAN coverage for offices and similar RF environments, the Cisco Aironet 1130AG Series is ready to install and easy to manage, reducing the cost of deployment and ongoing maintenance.

Operating on 15 nonoverlapping channels today (in the 5GHz 802.11a band), and up to 22 nonoverlapping channels with a future firmware release (channel support will depend on country regulations), the Cisco Aironet 1130AG Series avoids interference in congested airspace, simplifying the deployment of high-capacity networks. For smooth migration, the Cisco Aironet 1130AG Series takes full advantage of the dual-band capabilities of today’s WLAN clients, while providing full backward compatibility for legacy 802.11b clients.

Built-in antennas provide omnidirectional coverage specifically designed for today's open workspaces. A multipurpose mounting bracket easily secures Cisco Aironet 1130AG Series access points to ceilings and walls. For maximum concealment, the access point may be placed above ceilings or suspended ceilings. The UL 2043 rating of the Cisco Aironet 1130AG Series allows the access point to be placed above ceilings in plenum areas regulated by municipal fire codes. Centrally manageable by the Cisco SWAN management device-the Cisco Wireless LAN Solution Engine (WLSE)-Cisco Aironet 1130AG Series access points can be systematically and dynamically configured to maximize total network performance.  
Note: Recommended channel settings are included, however, allowing channel settings to be configured dynamically is optional.


Specifications

Data Rates Supported

802.11a: 6, 9, 12, 18, 24, 36, 48, and 54 Mbps
802.11g: 1, 2, 5.5, 6, 9, 11, 12, 18, 24, 36, 48, and 54 Mbps

Network Standard

IEEE 802.11a, 802.11b, and 802.11g
Frequency Band and Operating Channels

2.412 to 2.462 GHz; 11 channels

5.15 to 5.35, 5.725 to 5.825 GHz; 12 channels

Receiver Sensitivity

	802.11a:

6 Mbps: -87 dBm

9 Mbps: -86 dBm

12 Mbps: -85 dBm

18 Mbps: -84 dBm

24 Mbps: -80 dBm

36 Mbps: -78 dBm

48 Mbps: -73 dBm

54 Mbps: -71 dBm

	802.11g:

1 Mbps: -93 dBm

2 Mbps: -91 dBm

5.5 Mbps: -88 dBm

6 Mbps: -86 dBm

9 Mbps: -85 dBm

11 Mbps: -85 dBm

12 Mbps: -84 dBm

18 Mbps: -83 dBm

24 Mbps: -79 dBm

36 Mbps: -77 dBm

48 Mbps: -72 dBm

54 Mbps: -70 dBm


Available Transmit Power Settings
	802.11a:

OFDM:

17 dBm (50 mW)

15 dBm (30 mW)

14 dBm (25 mW)

11 dBm (12 mW)

8 dBm (6 mW)

5 dBm (3 mW)

2 mW (2 dBm)

-1 dBm (1 mW)

	802.11g:

CCK:

20 dBm (100 mW)

17 dBm (50 mW)

14 dBm (25 mW)

11 dBm (12 mW)

8 dBm (6 mW)

5 dBm (3 mW)

2 dBm (2 mW)

-1 dBm (1 mW)

	802.11g:

OFDM:

17 dBm (50 mW)

14 dBm (25 mW)

11 dBm (12 mW)

8 dBm (6 mW)

5 dBm (3 mW)

2 dBm (2 mW)

-1 dBm (1 mW)



Antennas

· 2.4 GHz

– Gain 3.0 dBi

– Horizontal Beamwidth 360°

· 5 GHz

– Gain 4.5 dBi

– Horizontal Beamwidth 360°
Power over Ethernet

Power sourcing equipment (PSE) compliant with Cisco Inline Power or IEEE 802.3-2005 Clause 33 (formerly 802.3af), and providing at least 12.2W at 48 VDC.

Additional Notes:

The Cisco 1331 access points use internal omnidirectional antennas for both 2.4 and 5 GHz bands.  Because the 2.4 GHz frequency band (used by 802.11bg) is crowded and only has three non-overlapping channels, the 5 GHz band (used by 802.11a) continues to grow in importance and should be designed around for future-proofing the wireless infrastructure.

As the frequency band increases, wavelengths decrease, resulting in the 5 GHz band having a smaller range than the 2.4 GHz band in open space.  Although this effect is reduced for indoor designs, access point placement should be based upon desired coverage for the 5 GHz band, and the 2.4 GHz access point radios should be adjusted appropriately.

FOR MORE INFORMATION

For more information about the Cisco Aironet 1130AG Series, visit:

http://www.cisco.com/go/wireless

For more information about Cisco IOS Software, visit:

http://www.cisco.com/go/ios

For more information about the Cisco SWAN framework, visit:

http://www.cisco.com/go/swan
Cisco 4404 Wireless LAN Controller
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The Cisco® 4400 Series Wireless LAN Controller provides system-wide wireless LAN functions for medium to large-sized facilities. By automating WLAN configuration and management functions, network managers have the control, security, redundancy, and reliability needed to cost-effectively scale and manage their wireless networks as easily as they scale and manage their traditional wired networks. The Cisco 4400 Series Wireless LAN Controller (Figure 1) works in conjunction with Cisco Aironet® lightweight access points, the Cisco Wireless Control System (WCS), and the Cisco Wireless Location Appliance to support business-critical wireless data, voice, and video applications. It provides real-time communication between lightweight access points and other wireless LAN controllers to deliver centralized security policies, wireless intrusion prevention system (IPS) capabilities, award-winning RF management, quality of service (QoS), and mobility.
The Cisco 4400 Series Wireless LAN Controller is available in two models. The Cisco 4402 Wireless LAN Controller with two 1 GB Ethernet ports comes in configurations that support 12, 25, and 50 access points. The Cisco 4404 Wireless LAN Controller with four 1 GB Ethernet ports supports 100 access points. The Cisco 4402 controller provides one expansion slot. The Cisco 4404 controller provides two expansion slots that can be used to add VPN termination today, as well as enhanced functionality in the future. In addition, each Cisco 4400 WLAN Controller supports an optional redundant power supply to ensure maximum availability.
Product Specifications

Table 1 lists the product specification for Cisco 4400 Series wireless LAN controllers.

Table 1. Product Specifications for Cisco 4400 Series Wireless LAN Controllers

	Item
	Specification

	Wireless
	IEEE 802.11a, 802.11b, 802.11g, 802.11d, 802.11h

	Wired/Switching/Routing
	IEEE 802.3 10BASE-T, IEEE 802.3u 100BASE-TX specification, IEEE 802.1Q VLAN tagging, and IEEE 802.1D Spanning Tree Protocol

	Data Request For Comments (RFC)
	• RFC 768 UDP

• RFC 791 IP

• RFC 792 ICMP

• RFC 793 TCP

• RFC 826 ARP

• RFC 1122 Requirements for Internet Hosts

• RFC 1519 CIDR

• RFC 1542 BOOTP

• RFC 2131 DHCP

	Security Standards
	• WPA

• IEEE 802.11i (WPA2, RSN)

• RFC 1321 MD5 Message-Digest Algorithm

• RFC 1851 The ESP Triple DES Transform

• RFC 2104 HMAC: Keyed Hashing for Message Authentication

• RFC 2246 TLS Protocol Version 1.0

• RFC 2401 Security Architecture for the Internet Protocol

• RFC 2403 HMAC-MD5-96 within ESP and AH

• RFC 2404 HMAC-SHA-1-96 within ESP and AH

• RFC 2405 ESP DES-CBC Cipher Algorithm with Explicit IV

• RFC 2406 IPsec

• RFC 2407 Interpretation for ISAKMP

• RFC 2408 ISAKMP

• RFC 2409 IKE

• RFC 2451 ESP CBC-Mode Cipher Algorithms

• RFC 3280 Internet X.509 PKI Certificate and CRL Profile

• RFC 3602 The AES-CBC Cipher Algorithm and Its Use with IPsec

• RFC 3686 Using AES Counter Mode with IPsec ESP

	Encryption
	• WEP and TKIP-MIC: RC4 40, 104 and 128 bits (both static and shared keys)

• SSL and TLS: RC4 128-bit and RSA 1024- and 2048-bit

• AES: CCM, CCMP

• IPSec: DES-CBC, 3DES, AES-CBC

	Authentication, Authorization, and Accounting (AAA)
	• IEEE 802.1X

• RFC 2548 Microsoft Vendor-Specific RADIUS Attributes

• RFC 2716 PPP EAP-TLS

• RFC 2865 RADIUS Authentication

• RFC 2866 RADIUS Accounting

• RFC 2867 RADIUS Tunnel Accounting

• RFC 2869 RADIUS Extensions

• RFC 3576 Dynamic Authorization Extensions to RADIUS

• RFC 3579 RADIUS Support for EAP

• RFC 3580 IEEE 802.1X RADIUS Guidelines

• RFC 3748 Extensible Authentication Protocol

• Web-based authentication

	Management
	• SNMP v1, v2c, v3

• RFC 854 Telnet

• RFC 1155 Management Information for TCP/IP-Based Internets

• RFC 1156 MIB

• RFC 1157 SNMP

• RFC 1213 SNMP MIB II

• RFC 1350 TFTP

• RFC 1643 Ethernet MIB

• RFC 2030 SNTP

• RFC 2616 HTTP

• RFC 2665 Ethernet-Like Interface types MIB

• RFC 2674 Definitions of Managed Objects for Bridges with Traffic Classes, Multicast Filtering, and Virtual LAN Extensions

• RFC 2819 RMON MIB

• RFC 2863 Interfaces Group MIB

• RFC 3164 Syslog

• RFC 3414 User-Based Security Model (USM) for SNMPv3

• RFC 3418 MIB for SNMP

• RFC 3636 Definitions of Managed Objects for IEEE 802.3 MAUs

• Cisco private MIBs

	Management Interfaces
	• Web-based: HTTP/HTTPS

• Command-line interface: Telnet, SSH, serial port

	Interfaces and Indicators
	• Uplink: 2 (4402) or 4 (4404) 1000Base-X transceiver slots

• LED indicators: link, activity

• Service Port: 10/100 Mbps Ethernet (RJ45)

• LED indicators: link, activity

• Utility Port: 10/100/1000 Mbps Ethernet (RJ45)

• LED indicators: link, activity

• Expansion Slots: 1 (4402) or 2 (4404)

• Console Port: RS232 (DB-9 male, DTE interface)

• Other Indicators: Status, Alarm, Power Supply 1, Power Supply 2

	Physical and Environmental
	• Dimensions (WxDxH): 17.45 x 15.75 x 1.75 in. (443 x 400 x 44.5 mm)

• Weight: 15.3 lbs (6.95 kg) with 2 power supplies

• Temperature:

• Operating: 32 to 104°F (0 to 40°C)

• Storage: -13 to 158°F (-25 to 70°C)

• Humidity:

• Operating humidity: 10 95%, non-condensing

• Storage humidity: up to 95%

• Input power: 100 240 VAC; 50/60 Hz; 0.43 A at 110 VAC, 0.23 A at 220 VAC; 50W. Redundant power option available.

• Heat Dissipation: 171 BTU/hour

	Regulatory Compliance
	• CE Mark

• Safety:

• UL 60950-1:2003

• EN 60950:2000

• EMI and susceptibility (Class A):

• U.S.: FCC Part 15.107 and 15.109

• Canada: ICES-003

• Japan: VCCI

• Europe: EN 55022, EN 55024


Long file cabinents will require an additional AP place overhead.





Area outside of building not likely to need coverage.





Kitchen area surrounded by a lot of metal and concrete walls.  Requires an additional AP inside.





Additional AP needed here.  AP that was providing coverage had to be relocated so not to be in an operating room.





Coverage should not be an issue here after wireless installation.





AP Moved outside of operating room.





Move to cafeteria area.





X-ray rooms





May need another AP for assembly area.








Sheet1

		Mfg./Supplier Part #		Mfg./ Supplier		Description		Qty		Unit Price		Ext Price		Notes

		AIR-AP1131AG-A-K9		Cisco		Cisco Aironet 1131 AP 802.11a/b/g		73		NA		NA		Floor 1 = 26 APs, Floor 2 = 23 APs, Floor 3 = 13 APs , Floor 4 = 11 APs 

		AIR-WLC4404-100-K9		Cisco		Cisco 4404 Wireless LAN Controller		1		NA		NA		Supports up to 100 Cisco lightweight access points.

		AIR-PWR-4400-AC		Cisco		Cisco 4400 Series WLAN Controller AC Power Supply (redundant)		1		NA		NA
















