BSiraCom

Meru Wireless Site Survey

For Example University

—
%

Prepared by
David Steventon
April 2011



BSiraCom

Contents
Meru Wireless Site SurveyFor Example University...........cccccvvvviviiiiiins vvveeen. 1
(0] 0] (T 0| £ TP PTT PRSPPI 2
1. Management SUMMAIY ........coouuiiiiiiiiiiineiiiies aeveirineeeenrin e eeerieeaes aaeees 4
2. BACKGIOUNG.......cciiiiiiiiiii i et iee oraerrrr e e e e e 5
3. Overview of REQUIFEMENT. ........ovviiiiiiiiiiiiiiiiiies it o 7
A, SIE SUIVEY. ..oiiiiiiiiiiiiiiteie ettt ettt teeeaa s s 10
4.1. Access Point Numbers and POSItIONS........ccccccovviiiiiiiiiiens vvvieeeeenn, 10
4.2. Interference ANAlYSIS .......ccovvvvviiiiiiiiiiiis e, .. 10
4.3. Channel Recommendations...........cccccevviiiiiiiiiiies cvvvviiieeeeeeeesnneeenes 12
5. ReCOMMENTALIONS.......uuuiiiiiiiiiiiiiiiiiiiiis crrrereerrree e rerrreees aaaeeeaeees 13
6.  SPECIrUM MEaNAGET.......oeiiiiiiiiiiiiiiiiiiiiii ettt aes aaaaaaaaas 14
7. Health and Safety..........ccooiiiiiiiiiies e e 14
8.  SIraCcom Liability.........evviiiiiiiiiiiiiiiiiis e e 14
9. Primary CamPUS........cuuvuuiiriiiiiiiiiiiiies errreeeeeareeeaieaeeeaeeaaaeeaes aaeeaaeeaaaaans 15
9.1. Example University Main Building.. Error! Bookmark not defined.
9.2. University Library..........ccccvveeeee. Error! Bookmark not defined.
9.3. Blue HouSE......ccovvvvvvvvieeiieeeee .. Error! Bookmark not defined.
9.4. Green HoOuSE.........cccvvvvveeeeeennnn, Error! Bookmark not defined.
9.5. Yellow House.........ccccvvveeeeeeennnne Error! Bookmark not defined.
9.6. Red House......ccccocvvvvvvveiieennen. .. Error! Bookmark not defined.
9.7. White House..........ccoeeeeeveeieeeee. Error! Bookmark not defined.
9.8. Orange House..........ccccoeeeeiinnnnnn. Error! Bookmark not defined.
9.9. Purple House..........ccoovvvvvveeennne. Error! Bookmark not defined.
9.10. Campus Gardens.........coovviiiiiiiiiieiiiiis e aaae 71
10.  Secondary CamPUS......coeeeeeeeiiiiiiiiiiiiiees eeeeeeeiiire e e e e e e e erarr aeeeeees 76
10.1. Circle House............ccccceeeeeeeenenn. Error! Bookmark not defined.
10.2. Square House.........ccceevvvvvvevrenenn. Error! Bookmark not defined.
10.3. Triangle House.........ccccceeeeennnnee Error! Bookmark not defined.
10.4. Hexagon House..............cccvvvvnnnnn. Error! Bookmark not defined.
10.5. Octagon House...........ccoeeeeeverenns Error! Bookmark not defined.
10.6. Pentagon House.............ccccuuvnneee Error! Bookmark not defined.
10.7. Ellipse House.......cccccccvvvvvvveennnnn. Error! Bookmark not defined.
I3 A Y o] o = g o [ [ =2 S 129

2



BSiraCom

11.1. RF Spectrum ANalySiS........cccceeuummmmiiiiiiiins evveerreeeeeeereeeeeeeee 129
11.2.  Site SUINVEY MAPS.....cccciiiiiiiiieiieeeeeeeeeees e 130
11.2.1.  Primary......coccccoveeeeeeeennnnnns . Error! Bookmark not defined.
11.2.2.  Secondary........cccccceeeeenennnne Error! Bookmark not defined.
11.3. Proposed Access Point Locations and Coverage................... 196
11.3.1. Primary....ccccccceeeiieiiiennenn. . Error! Bookmark not defined.
11.3.2.  Secondary.........ccceeeeeeeeiiinnnns Error! Bookmark not defined.
11.4. Proposed Spectrum AnalyserSensor Locations...................... 257
1141, Primary......cocccceceeeeeeeeennnnnns . Error! Bookmark not defined.
11.4.2. Secondary.......ccccccceeeeernnnnnne Error! Bookmark not defined.



BSiraCom

1. Management Summary.

Siracom were commissioned by Resellerto perform a wireless site survey of
Example University.

We were briefed during a meeting and telephone conference call by Project
Manager of Resdler, plus Primary and Secondary site contactsboth of
Example University.

The briefing stated that good coverage and connectivity is required
throughout the Example University campus locations in Primary and
Secondarylocations. Capacity is required for all student education and
accommodation areas. High density areas such as Classrooms and Common
Rooms should provide for up to 30 students, each with the ability to connect
up to 3 wireless devices. The University caters for up to 2000 students and
staff. The service is to be secure with no external or guest access in the initial
provision.

Our key recommendations based on the briefing given are as follows:

Number of Access Points 358

recommended.

Recommended AP typé€s) MN-AP320(334) & MN-AP320i(24)

Operational Channel(s) 24GHz #11 & # 7

S5GHz #36 & # 40

The total number of APs are distributed across the two main locations as
below. Coverage could be obtained to meet the design criteria without
provision for very high user device density with 313 APs. Meeting the full
criteria required an additional 45 APs.

Location Coverage | + Density #APs
Primary 165 22 187
Secondary 148 23 171
Total: 313 45 358

It is anticipated that this will provide a minimum connection speed of
102Mb/s in areas where coverage has been specified with connection speeds
of 300Mb/s across the majority of the area.

A Spectrum Analyser subsystem designed to monitor interference comprises:

Location #Sensors
Primary 74
Secondary 65
Total: 139
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2. Background.

The Example University n England
has two main locations in Primary and
Secondary. Each campus location
comprises a number of buildings with
Example University and Circle House
serving as the respective main sites.
The buildings are a mix of learning,
recreation and accommodation.

Example Universityis the main building of the Primary Campus, which
contains all Primary buildings except Orange House and Purple Housewhich
are located a short distance along Kings Road. The Primary campus gardens
plus a garden/courtyard area at Purple Housealso require coverage.The
QueensHouse, was not to be included in the survey.
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The Secondary Campus comprisesCircle House Square House and the two
buildings at Triangle and Hexagon House with Octagon House a short
distance east of Queens Road, and both Pentagonand Ellipse Houselocated
to the south of Queensl Road. The garden/courtyard areas at Square House
Pentagon Houseand Ellipse Housealso require coverage.
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Current service is a Cisco wireless network that exhibits connectivity and
capacity issues. Some areas have poor or no coverage.



3. Overview of Requirement.
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Our briefing provided by our contacts described the requirement as follows:

1 Coverage and connectivity throughout the University including garden

lawns and courtyards.

= =4 4 -

connect 3 wireless devices.

A provision to cater for up to 2000 students and staff.

Sufficient capacity to serve all student learning and education.
Sufficient capacity to serve all student recreation and accommodation.
High density areas should provide for up to 30 students to each

1 The service is to be secure with no external or guest access in the

initial provision.

Coverage :

Areas to be covered by 2.4GHz

All University buildings

Areas to be covered by 5GHz

All University buildings

Areas where coverage is not required

Bathrooms, Changing areas, Stores,
Boiler rooms, Gymnasium, Laundry,
Main Kitchens, Food serving areas
and Queens House.

Other areas

Lawned Gardens and Courtyards as
identified to be covered.

Operational Frequencies

2.4GHz and 5GHz

Standards to be supported

802.11a,b,g,n

Resilience requirements

None specified for APs or Controllers

Aesthetic requirements

APs will be wall mounted at ceiling
height approximately 2.5 meters
above the floor. Special consideration
is needed to mount the APs within
Example University Main Building.

Other considerations

APs located near to the perimeter
should be directional to concentrate
their signal within the University
premises.
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User Device Density:

Areas of very high user device density:

(more than 40 concurrent high bandwidth
activities, more than 64 concurrent connected
encrypted devices, more than 256 concurrent
connected unencrypted devices) see note 1
below in the Performance section.

Requires morethan 1 AP per space

Classrooms,large study
and learning areas,
common rooms, restaurant
seating areas.

Areas of high user device density:

(20 7 40 concurrent high bandwidth activity
devices)

Requires area to be coveredwith high
connection speed / very good signal strength,
i.e. by an AP which is close by.

Workshops, smaller study
areas/common rooms,
Lawned Gardens and
Courtyards

Areas of medium user device density (10+)
Can be served by an access point which is
further away.

Meeting rooms and larger
offices

Areas of low user device density and general
usage.

Single/double occupancy
rooms, smaller offices

Performance:

fWhole of Class teachingd Required to serve 3 devices per
student. 30 students per class.

Applications to be supported General educaion applications, email,
web, video and voice services.

Note 1. A single radio on a Meru AP320 Access Bint is capable of supporting
30 concurrent devices concurrently performing a high bandwidth task 1 i.e.

log-in or streaming a medium resolution vide o.

A single radio is capable of supporting a maximum of 64 encrypted devices,

or 256 unencrypted devices.

Each access point is dual radio, one radio would operate in the 2.4GHz

spectrum, the other in the 5GHz spectrum.

For the purpose of this survey:

1 We have assumed that in every area it is possible that all of the
devices will be on one frequency or the other, i.e. that we must

support 90 devices per frequency.
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We have assumed that the traffic will all be encrypted.
Result: 2 APs per teaching area

1 We have assumed that 50% of the devices will be concurrently
performing a high bandwidth task, i.e. 45 devices.

Result: 2 APs per teaching area

We are therefore recommending 2 APs per teaching areato meet the
performance criteria.

Voice

Voice mustberegardedasa fispeci al 06 application.

bandwidth (100kbps per call) but the bandwidth must be low jitter. In  Wi-Fi
terms we recommend a signal strength better than T 65dB for voice services.
Design Criteria.

From the specification above we have designed to the following technical
specification.

Minimum Connection Speed 300Mb/s
achievable (from test laptop) for
very high user device density
areas.

Minimum Connection Speed 102Mb/s
achievable (from test laptop) for
general usage areas.

Minimum number of access 2
points visible from within very
high user device density areas
(from test laptop).

Minimum number of access 1
points visible from any position
(from test laptop).

Access Point locations The network design for high density
whole class teaching positions the APs
within the classrooms. General coverage
for offices and accommodation promotes
location of the APs in the corridors.

t
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4. Site Survey.
4.1. Access Point Numbers and Positions

A site survey was performed using the Ekahau Site Survey tool and the
following process.

From the supplied building floor plans, a desktop survey was performed to
ascertain theoretical coverage using computer modelling.

A physical site survey was performed using Meru AP320spositioned in the
strategic access point locations suggested by the desktop survey. Actual
signal strength and propagation was measured throughout the building. The
signal strength readings obtained from walking the site showing actual
coverage are contained in the appendices to this document.

Using the measurements taken on the physical survey AP positions and
numbers were amended on the desktop survey to meet the design criteria
with the minimum number of access points. Heatmaps were generated from
Ekahau showing the recommended location for the APs and the connection
speeds attainable. The data rates on the heatmaps are colour coded with dark
green depicting the highest rate of 30 OMb/s, through a graded yellow/orange,
to the lowest rates of 1Mb/s shown in dark red.

The maximum data rate is maintained throughout all buildings where
coverage is required, however small pockets of signal shadow may exist.
These pockets and their likely impact on service provision are minimised by
strategic AP placement. The heatmaps show the data rates and the minimum
connection speed indicated for each building is recorded in the survey.

The site survey suggests a total of 358 access points be deployed across
Example Universityin Primary and Secondary.

4.2. Interference Analysis

Analysis of the Radio Frequency spectrum was performed using WiSpy and

served to identify possible sources of interference and promote the most
suitable channels for wireless deployment.

10
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Analysis of the RF spectrum identified there were no non-WiFi interferers
present that would give cause for concern.

a. Non Wi-Fi Interferers

V | 5D | Rl Channel MAC Address Privacy Time Vendor Supported Rates | MaxRate Network Type

Advertised Networks

2.4GHz Spectrum

5GHz Spectrum

11
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The existing Example University networks were evident.

The neighbouring school registered as the main concern from University
Library in Primary, advertising a Meru wireless network on Channel 1. Any
potential conflict should be avoided by allocating a channel at the high end of
the 2.4 GHz operating frequency, i.e. channels 7 and 11.

b. Known Wi Fi Interferers

C. Unk nown WiFi Interferers

No significant interference was detected from surrounding wireless networks.
From Example University Main Building, surrounding wireless networks were
identified in the 2.4 GHz operating frequency, in particular those advertise d
from the neighbouring hotel. The levels of activity and potential interference
detected did not raise cause for concern.

Ellipse Housein Secondary detected multiple networks in the 2. 4 GHz
operating frequency at a neighbouring hotel. Again levels of activity and
potential interference detected did not raise any cause for concern.

4.3. Channel Recommendations

The levels of RF spectrum activity and potential interference detected indicate
that the Meru wireless would be best allocated to Channel 11 in the 2.4 GHz
operating frequency. All channels were found to be free from interference in
the 5 GHz range where allocation is suggested to Channel 36.

In areas of very high user device density where two access points are

required we recommend the allocation of Channel 7 in the 2.4GHz spectrum
and Channel 40 in the 5 GHz spectrum.

12
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5. Recommendations.

The site survey indicates a requirement for 358 APs to deliver the wireless
network service to satisfy the University requirement.

Our key recommendations based onthe briefing given are as follows:

Number of Access Points 358

recommended.

Recommended AP type MN-AP320 & MN-AP320i
Number of AP32006s |334

Number of AP320i 6924

Operational Channel(s) 24GHz #11 & #7

5GHz #36 & #40

The APs should be located as follows:

Location Coverage | + Density #APs |# AP320
Main Building 98 12 110 10
University Library 15 5 20 0
Blue House 8 3 11 0
Green House 4 1 5 2
Yellow House 3 0 3 1
Red House 3 0 3 0
White House 2 0 2 0
Orange House 20 0 20 0
Purple House 11 1 12 0
Campus Gardens 1 0 1 0
Primary Total: 165 22 187 13
Circle House 43 7 50 3
Square House 17 10 27 8
Triangle House 7 1 8 0
Hexagon House 5 4 9 0
Octagon House 24 0 24 0
Pentagon House 16 1 17 0
Ellipse House 36 0 36 0
Secondary Total: 148 23 171 11
Grand T otal: 313 45 358 24

Note: Each access point requires a network connection providing power over
Ethernet.

13




6. Spectrum Manager
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The Spectrum Manager reports on information provided by a network of
PSM3x Spectrum Analysers, finding and classifying the sources of radio
interference. Interferer data includes the type of interferer, signal strength,

impacted WLAN channels, start time, end time and duration of interference.

A dedicated sensor subsystem continuously monitors the airwaves without
impact on the resources of the wireless network providing information on
congestion and interference allowing for proactive spectrum management.

From the supplied building floor plans, a sensor subsystem was designed to
overlay the proposed wireless network. It is suggested a total of 139 sensors

be deployed across Example University as follows:

Location #Sensors Location #Sensors
Main Building 46 Circle House 17
University Library 5 Square House 5
Blue House 3 Triangle House 4
Green House 2 Hexagon House 2
Yellow House 1 Octagon House 12
Red House 2 Pentagon House 10
White House 2 Ellipse House 15
Orange House 8
Purple House 4
Campus Gardens 1
Primary Total: 74 Secondary Total: 65
Grand Total: 139

Maps indicating the sensor locations are contained in the appendices to this

document.

7. Health and Safety

Normal health and safety procedures should be followed during installation.

None of the access point locations suggestedrequire special access via

scaffold

or

Acherry
with the tree lighting provision in the Primary Campus Gardens. No obvious,

unusual risks were detected.

8. Siracom Liability

Siracom uses industry leading tools, relevant hardware and best practice to

picker o,

wi t h

ensure that our surveys are as accurate as possible. The environment in
which wireless is deployed is inherently dynamic so our readings and

extrapolations can only be estimations and we can offer no guarantees as to

the ongoing accuracy of our surveys.

14
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9. Primary Campus

A Main Building

A University Library
A Blue House

A Green House

A Yellow House

A Red House

A White House

A Orange House

A Purple House

A Campus Gardens

15
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9.1. Example University
Main Building

9.1.1. Manag ement Summary

The wireless site survey for Example University Main Building forms part of
the wireless site survey of Example University commissioned by Reseller.

Our key recommendations based on the briefing given are as follows:

Number of Access Points 110
recommended
Recommended AP type MN-AP320(100) & MN-AP320i(10)
Operational Channel(s) 24GHz #11 & #7
5GHz #36 & # 40

The APs should be located as follows:

AP | Floor Location
1 | Basement In Biological Science lab on rear wall
2 | Basement In Physical Science Lab in corner of lab by door
3 | Basement In room behind Physical Science Lab on far walll
4 | Basement Corridor mid-point of Boiler Room wall
5 | Basement Mid-point on dividing wall in Common Room
6 | Basement Coner of #fAoldo Smoking ar
7 | Ground End of East corridor on Room G08/G12 divide
8 | Ground East corridor on Room G02/G04 divide
9 | Ground Far east end of main corridor above door
10 | Ground RTC classroom corridor wall opposite building corne
11 | Ground Front wall of RTC classroom
12 | Ground Mid-point of front wall in Cisco Room east of entrance
13 | Ground On office wall divide in Faculty Administration
14 | Ground Far corner of Faculty Administration
15 | Ground Rear small office in Faculty Administration
16 | Ground East side wall of Lecture Room A
17 | Ground West side wall of Lecture Room A
18 | Ground Centre front of Security Office
19 | Ground Front wall of L Room adjoining corridor
20 | Ground Back wall of L Room
21 | Ground Front wall of M Room adjoining corridor
22 | Ground Back wall of M Room
23 | Ground Mid-point of front wall in C Room
24 | Ground Front wall of Dining Room

16
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25 | Ground Dining Room wall adjoining corridor

26 | Ground Corner of Reception by AccountsOffice

27 | Ground Far corner of Accounts Office

28 | Ground Front wall of office

29 | Ground Corridor at base of stairs opposite divide wall

30 | Ground End of front corridor outside IT office

31 | Ground Far end of small corridor outside west office

32 | Ground Far end corner of corridor at base of stairs

33 | Ground In corner of far west front office

34 | First End of East corridor on Room 24/25 divide

35 | First East corridor on Room 26 divide with RTC

36 | First Far east end of main corridor

37 | First Front wall of RTC classroom by building corner

38 | First RTC classroom corner adjoining corridor

39 | First Mid-point of front wall in room east of entrance

40 | First Central stairwell

41 | First Mid-point of front wall in room west of entrance

42 | First Corner of Upper Dining Room adjoining corridor

43 | First Front wall of Upper Dining Room by building corner
44 | First West corridor on Room 13/14 divide

45 | First Far end of West corridor on Room 15 end wall divide
46 | First Stairwell corner adjoining Nurses Room

47 | First Corridor outside Nurses Room on wall divide

48 | First Centre of wall in room adjoining Bathroom

49 | First Centre of wall in GH2 adjoining GH3

50 | First Centre of wall in GH7 adjoining GH8

51 | First Corridor outside doorway to GH6 on wall divide

52 | First End of west corridor above door to GH5

53 | First Centre of wall in room adjoining GH5

54 | First Far corner far wall of Hogarth Room

55 | First Hogarth Room mid-point of wall adjoining Art Office
56 | First On back wall of rear room

57 | First At end of corridor outside Ceramics Workshop

58 | Second End of East corridor on Room 51/52 divide

59 | Second East corridor on Room 55/56 divide

60 | Second Main corridor on Room 48/49 divide

61 | Second East rear corridor on Room 15/Store divide

62 | Second End of East rear corridor outside Room 61

63 | Second East rear corridor off stairs on Room 66A/66B divide
64 | Second End of east rear corridor off stairs outside Room 66D
65 | Second Main corridor on Room 46/47 divide

66 | Second Main corridor on Room 66/67 divide

67 | Second Main corridor on Room 42/43 divide

68 | Second Centre of auditorium front wall

69 | Second Centre of auditorium back wall

70 | Second Rear wall of Lecture Room 3

17
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71 | Second Rear wall of Lecture Room 2

72 | Second Main corridor on Room 39/40 divide

73 | Seoond Main corridor on Room 72/73 divide

74 | Second Main corridor on Room 35/36 divide

75 | Second Main corridor on Room 76/77 divide

76 | Second Far end of West corridor on Room 29 end wall divide
77 | Second West corridor on Room 27/28 divide

78 | Second Front corner of west stairwell

79 | Second Main corridor on Room 151/152 divide

80 | Second Main corridor on Room 149/150 divide

81 | Second Far end of main corridor outside Room 147
82 | Second Corridor mid-point of wall adjoining Room 145
83 | Second End of corridor outside Room 144

84 | Third End of East corridor outside Room 106

85 | Third East corridor on Room 103/104 divide

86 | Third East corridor on Room 108/109 divide

87 | Third Main corridor stairwell outside Room 110
88 | Third Main corridor on Room 101/Bathroom divide
89 | Third Main corridor on Room 99/100 divide

90 | Third Main corridor on Room 115/116 divide

91 | Third Main corridor on Room 95/96 divide

92 | Third Rear corridor on wall divide outside Room 120
93 | Third Rear corridor on wall of Room 4H

94 | Third Rear corridor on Room 4B/4C divide

95 | Third Far end of rear corridor

96 | Third Main corridor on Room 93/Office divide

97 | Third Main corridor on Room 121/122 divide

98 | Third Main corridor on Room 89/90 divide

99 | Third Main corridor on Room 125/126 divide

100 | Third Main corridor on Room 86/87 divide

101 | Third Main corridor on Room 129/130 divide

102 | Third Front corner of west stairwell

103 | Third West corridor on Room 84/85 divide

104 | Third West corridor on Room 81/82 divide

105 | Fourth End of corridor outside Room 133

106 | Fourth In stairwell on wall adjoining Room 137

107 | Fourth On Room 135/Bathroom divide

108 | Fourth On Room 137/5H divide

109 | Fourth On Room 5B/5C divide

110 | Fourth Far end of rear corridor

* References are to supplied floor plan

It is anticipated that this will provide a minimum connection speed of
102Mb/s.

18
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9.1.2. Background .

The Main Building is the old Example University. The building is of a stone
construction, with thick outer walls and many similarly thick inner walls which
present major obstruction to wireless signals. The Basement has a Common
Room and Courtyard, plus Science Labs, and a Maintenance room to cover.
The ground floor has Classrooms, a lecture theatre, offices, and a restaurant.
The first floor has a mix of offices, classrooms, restaurant seating and student
accommodation. The second floor is mostly accommodation with a central
Auditorium and two small lecture theatres to the rear. The third and fourth
floors are entirely student accommodation. The floor plan is shown below.
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Main Building-Fourth

Key:
Stone Walls = grey line
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Overview of Requirement.
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Our briefing described the requirement as follows:

Coverage :
Areas to be covered by 2.4GHz Whole building
Areas to be covered by 5GHz Whole building

Areas where coverage is not required

Bathrooms, Basement stores, Boiler
Room, Cellars, Gymnasium, Kitchen
areas and Café food serving areas

Other areas

Lawned Campus Gardens to be
covered.

User Device Density:

Areas of very high user device density

Classrooms, Lecture Theatres,
Auditorium, Common Room and
restaurant seating areas.

Areas of high user device density

Lawned Gardens.

Areas of medium user device density

Offices and Science Labs

Design Criteria.

From the specification above we have designed to the following technical

specification.

Minimum Connection Speed 300Mb/s
achievable (from test laptop) for very

high user device density areas.

Minimum Connection Speed 102Mb/s

achievable (from test laptop) for
general usage areas.

22
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9.1.4. Site Survey
Access Point Numbers and Positions

The site survey suggests 110 access points deployed as follows:

Y

Main Building-Basement- 6APs

cowo || couol
sroref stons
2

ToHEN PREPARATION
SToRe

Main Building-Ground - 27APs
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Main Building-First - 24APs

Main Building-Second- 26APs

Main Building-Third - 21APs

24
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Main Building-Fourth - 6APs

25
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9.15. Recommendations.

The site survey indicates a requirement for 110 APs to deliver the wireless
network service to satisfy the requirement.

Coverage could be obtained to meet the design criteria without provision for
very high user device density with 98 APs. Meeting the full criteria required an

additional 12 APs.

Positioning of the APslocated towards the front of the Main Building enabled
a degree of coverage in the Primary campus garden areas.

Our key recommendations based on the briefing given are as follows:

Number of Access Points 110 (Coverage 98, Density 12)
recommended.
Recommended AP type MN-AP320 (100) & MN-AP320i (10)
Operational Channel(s) 24GHz #11 & #7

5GHz #36 & #40

The APs should be located as follows:

AP | Floor Location
1 | Basement In Biological Science Lab on rear wall
2 | Basement In Physical Science Lab in corner of lab by door
3 | Basement In room behind Physical Science Lab on far walll
4 | Basement Corridor mid-point of Boiler Room wall
5 | Basement Mid-point on dividing wall in Common Room
6 | Basement Corner of dnol dowenatosekl)i ng a
7 | Ground End of East corridor on Room G08/G12 divide
8 | Ground East corridor on Room G02/G04 divide
9 | Ground Far east end of main corridor above door
10 | Ground RTC classroom corridor wall opposite building corner
11 | Ground Front wall of RTC classroom
12 | Ground Mid-point of front wall in Cisco Room east of entrance
13 | Ground On office wall divide in Faculty Administration
14 | Ground Far corner of Faculty Administration
15 | Ground Rear small office in Faculty Administration
16 | Ground East sde wall of Lecture Room A
17 | Ground West side wall of Lecture Room A
18 | Ground Centre front of Security Office
19 | Ground Front wall of L Room adjoining corridor
20 | Ground Backwall of L Room
21 | Ground Front wall of M Room adjoining corridor
22 | Ground Back wall of M Room
23 | Ground Mid-point of front wall in C Room
24 | Ground Front wall of Dining Room

26
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25 | Ground Dining Room wall adjoining corridor

26 | Ground Corner of Reception by Accounts Office

27 | Ground Far corner of Accounts Office

28 | Ground Front wall of office

29 | Ground Corridor at base of stairs opposite divide wall

30 | Ground End of front corridor outside IT office

31 | Ground Far end of small corridor outside west office

32 | Ground Far end corner of corridor at base of stairs

33 | Ground In corner of far west front office

34 | First End of East corridor on Room 24/25 divide

35 | First East corridor on Room 26 divide with RTC

36 | First Far east end of main corridor

37 | First Front wall of RTC classroom by building corner

38 | First RTC classroom corner adjoining corridor

39 | First Mid-point of front wall in room east of entrance

40 | First Central stairwell

41 | First Mid-point of front wall in room west of entrance

42 | First Corner of Upper Dining Room adjoining corridor

43 | First Front wall of Upper Dining Room by building corner
44 | First West corridor on Room 13/14 divide

45 | First Far end of West corridor on Room 15 end wall divide
46 | First Stairwell corner adjoining Nurses Room

47 | First Corridor outside Nurses Room on wall divide

48 | First Centre of wall in room adjoining Bathroom

49 | First Centre of wall in GH2 adjoining GH3

50 | First Centre of wall in GH7 adjoining GH8

51 | First Corridor outside doorway to GH6 on wall divide

52 | First End of west corridor above door to GH5

53 | First Centre of wall in room adjoining GH5

54 | First Far corner far wall of Hogarth Room

55 | First Hogarth Room mid-point of wall adjoining Art Office
56 | First On back wall of rear room

57 | First At end of corridor outside Ceramics Workshop

58 | Second End of East corridor on Room 51/52 divide

59 | Second East corridor on Room 55/56 divide

60 | Second Main corridor on Room 48/49 divide

61 | Second East rear corridor on Room 15/Store divide

62 | Second End of East rear corridor outside Room 61

63 | Second East rear corridor off stairs on Room 66A/66B divide
64 | Second End of east rear corridor off stairs outside Room 66D
65 | Second Main corridor on Room 46/47 divide

66 | Second Main corridor on Room 66/67 divide

67 | Second Main corridor on Room 42/43 divide

68 | Second Centre of auditorium front wall

69 | Second Centre of auditorium back wall

70 | Second Rear wall of Lecture Room 3
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71 | Second Rear wall of Lecture Room 2

72 | Second Main corridor on Room 39/40 divide

73 | Second Main corridor on Room 72/73 divide

74 | Second Main corridor on Room 35/36 divide

75 | Second Main corridor on Room 76/77 divide

76 | Second Far end of West corridor on Room 29 end wall divide
77 | Second West corridor on Room 27/28 divide

78 | Second Front corner of west stairwell

79 | Second Main corridor on Room 151/152 divide

80 | Second Main corridor on Room 149/150 divide

81 | Second Far end of main corridor outside Room 147
82 | Second Corridor mid-point of wall adjoining Room 145
83 | Second End of corridor outside Room 144

84 | Third End of East corridor outside Room 106

85 | Third East corridor on Room 103/104 divide

86 | Third East corridor on Room 108/109 divide

87 | Third Main corridor stairwell outside Room 110

88 | Third Main corridor on Room 101/Bathroom divide
89 | Third Main corridor on Room 99/100 divide

90 | Third Main corridor on Room 115/116 divide

91 | Third Main corridor on Room 95/96 divide

92 | Third Rear corridor on wall divide outside Room 120
93 | Third Rear corridor on wall of Room 4H

94 | Third Rear corridor on Room 4B/4C dvide

95 | Third Far end of rear corridor

96 | Third Main corridor on Room 93/Office divide

97 | Third Main corridor on Room 121/122 divide

98 | Third Main corridor on Room 89/90 divide

99 | Third Main corridor on Room 125/126 divide

100 | Third Main corridor on Room 86/87 divide

101 | Third Main corridor on Room 129/130 divide

102 | Third Front corner of west stairwell

103 | Third West corridor on Room 84/85 divide

104 | Third West corridor on Room 81/82 divide

105 | Fourth End of corridor outside Room 133

106 | Fourth In stairwell on wall adjoining Room 137

107 | Fourth On Room 135/Bathroom divide

108 | Fourth On Room 137/5H divide

109 | Fourth On Room 5B/5C divide

110 | Fourth Far end of rear corridor

* References are to supplied floor plan

Note: Each access point requires a network connection providing power over
Ethernet.
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9.2. University Library

9.2.1. Management Summary.

The wireless site survey for University Library forms part of the wireless site
survey of Example University commissioned by Reseller.

Our key recommendations based on the briefing given are as follows:

Number of Access Points 20

recommended.

Recommended AP type MN-AP320

Operational Channel(s) 24GHz #11 & # 7
5GHz #36 & # 40

The APs should be located as follows:

AP | Floor Location

1 | L1Basement | On wall front right of Lecture Hall

2 | L1Basement | On wallfront left of Lecture Hall

3 | L1 Basement | On wall back right of Lecture Hall

4 | L1 Basement | On wall back left of Lecture Hall

5 |L1Basement | On supporting pillarin IT co mputer room

6 | L2 Ground Office partition wall at base of stairs

7 | L2 Ground On supporting pillar in front of stairs

8 | L2 Ground On supporting pillar in open plan seating area

9 | L3 First On supporting pillar alongside office

10 | L3 First On supporting pillar at end of bookshelves

11 | L4 Third Office to left of main stairwell

12 | L4 Third Classroom at end of corridor, wall adjoining office

13 | L4 Third Classroom at end of corridor, wall adjoining small class
14 | L4 Third Adjacent smaller classroom, wall adjoining corridor
15 | L4 Third Classroom facing campus gardens, outer wall by office
16 | L4 Third Classroom facing campus gardens, outer wall corner
17 | L4 Third Classroom facing Main Building, outer wall far end
18 | L4 Third Classroom facing Main Building end wall

19 | L5 Fourth Corridor corner nearest rear stairwell

20 | L5 Fourth Corridor corner nearest front stairwell

* References are to supplied floor plan

It is anticipated that this will provide a minimum connection speed of
110Mb/s.
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9.2.2. Background.

The relatively newly built Library is of a modern construct offering little
internal obstruction to wireless signals. The outer walls are of modern brick
construction, with stud partition internal dividing walls. The Basement has a
large lecture theatre and an IT computer room. Levels 1 and 2 are mostly
open plan, level 3 has classrooms and offices, with level 4 being offices. The
floor plan is shown below.
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