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Preface

PREFACE

Document scope

This document is aimed for people familiarizing themselves with 7signal Sapphire
measurements and the use of 7signal Sapphire Loupe. Case studies are included to introduce
typical analysis paths of wlan network quality shortcomings.

This document does not describe how the software operates or how to configure testing. The
actual use of various 7signal Sapphire applications is explained in detail in 7signal Sapphire
Carat User Guide. Software and hardware installation is explained in 7signal Sapphire
Deployment Guide.

FCC Warning

The radiated output power of the 7signal Sapphire Eye complies with the FCC RF exposure
limits. To avoid the possibility of exceeding the FCC radio frequency exposure limits, a distance
of at least 20 cm should be kept with the user and the device while operating.

The FCC ID for 7signal Sapphire Eye is YLF-2010-08-APU2 for
IEEE802.11a/b/g

FCC APPROVAL PENDING ON RELEASE DATE

The FCC ID for 7signal Sapphire Eye is YLF-EYE-ABGN-APU3 for
IEEE802.11a/b/g/n

This device is restricted to indoor-only use in 5150.0-5250.0 MHz and
5470.0 -5725.0 MHz bands

NOTE TO THE USER

Any uninstructed modification to the 7signal products may result in violation of FCC
requirements.
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Preface

CONTACT INFORMATION

Contact us at 7signal

° by mail: Panuntie 6, FI-00620 Helsinki, Finland
e  byemail: info@7signal.com
e by phone: +358 40 777 7611 (exchange)

For handling of software defects, send email to:  defect-report@7signal.com

In case of other requests, send email to: support@7signal.com

7signal Ltd, Panuntie 6, FI-00620 HELSINKI, FINLAND, +358 40 777 7611, info@7signal.com, www.7signal.com

1°€ 9sea|ay apIno Jasn adno aJiyddes |eusisz


mailto:info@7signal.com

Table of Contents iii

TABLE OF CONTENTS

O o ¥ T o= 1
00 R oYU oY= [ 4o SRS 1

1.2 Loupe at @ firSt-glanCe...uuuiii i aree s 1

2 USING LOUP..uuiieiiiiieiiiieiieeiieuiiieiiiesisrnesraessrsssstesssssnsssesssssasssrsssssesssssssssenssssnssssassssnssssanss 2
2.1 Channel aggregation and SEIECtiON.......coocuiiiieciiiie e 4

D Y- VA [0 o o 1ol O o - o £ PR 4

2.3 Advanced Chart SETEINGS ......coeiciiieecceee e et e e e e e e b e e e e nares 4

2 I TN 6
3.1 Tabs @and @NalYSIS ..eeeiiiiee it e et e e e e b ae e e e earees 6

A - oI a0 1<T 0 Vo T V2SR 6

4 SUMMAIY ceuuieuiieniiaiiinieesiaesinsisiseesiosstosstsssrassssstssstssstsssssssssssssstosstassssssssssssstasssasssnsssnsssnssaes 7
4.1 SLA COMPIIANCE KPl......etieeeeeee ettt e ettt e e e e e e tte e e e e bte e e e ebteeesebteeeeenseaeaenans 7
A =Y To =4 o ] NSRS 8

4.1.2 SLA ComplianCe OVEN tIME ...viiiiciiieeeecieee ettt e et e et e e e aaeee s 8

4.1.3 Element level SLA Compliance OVer time ........cooccueeeeeciiieee e 9

5 Service Level AGreement, SLA ... ... cieeiiieeireniiennerensierenetrnsserenssrenserensserassssnssesasssssnsessnsens 10
5.1 Three-basket PrinCiple ... v ree e e s ata e e e eaes 11

5.2 SLA table aCtiVe CEIIS ..ooniiiiiieie ettt s 12

B TP/SNR ...ccenreeeetiiieessinnereeeessiesssssnnnreeesssssssssssnnsressssssssssssnnsaeesssssssssssannsasessssssssssnnnnnanes 13
7 Network Performance INdicators........ccoiiiireuuiiiiiiiiiinnniiiiiirnessssesssssssnneessases 14
8 RAIO CONGESHION ...ceeeiiiiiieiiiiiiiiiirrec e trreeestesnesessesnssestesnsssssesnsssssennsssssennsssssennsnanns 15
9 Client performance INdIiCators ........ccccieiiiieiiiiiieiiiiieienireertreneesresnesessennsssssennsssssennssenns 16
10 Data rate Codec INAICAtOrS .......cciviiirireuneiiiiiiiiiiinnniiiiiiniinissssesiiiiisnssesssrsirrsmsssssssses 17
10.1 Codec and channel RiStOry..... ..o e e 17

B T o 1= ot ¥ 3 o N 18
0 @ ) V=Y o T=T g o Yo I o] = PP PRURR 18

11.2 TIME-aXIS CRAIt.cciiiiiieiiiee ettt e e s st e e s s bbe e e s sabeeessnbeeesennnes 19

17 I o T N 20

7signal Ltd, Panuntie 6, FI-00620 HELSINKI, FINLAND, +358 40 777 7611, info@7signal.com, www.7signal.com

1°€ 9sea|ay apIno Jasn adno aJiyddes |eusisz



Table of Contents iv

7V T 4 T 21
0 T o 22
R 2T o o T o N 23
16 How To Troubleshoot USiNg LOUPE .......cccveeuriiiiinniiiiennieiieniinimensisisesisissssssmesssssssessses 24
ST R Y/ o 1ot | I o T Y =T o ISP UPP 24

16.2 TroublesShOOting: USE CaSES....uuiiiiiiiiiriiiieeeiiieeeerireeessiteeessireeeesnreeessssseeesssaseeessnssens 24
16.2.1 Accessibility Problem .......coooiiiei et 24

16.2.2 Downlink Performance Problem........ccccoeiiiiiiiiiinciiii e 29

16.2.3 Downlink And Uplink Performance Problem........cccccvvciiiiiiiiiieinciiee e 32

17 KPI GlOSSArY ceuureunrennereenierencerennerenserensersassssnsessassersnsssensessnsssssssssnssessnssssnsessnsessnssssnssennnns 37

7signal Ltd, Panuntie 6, FI-00620 HELSINKI, FINLAND, +358 40 777 7611, info@7signal.com, www.7signal.com

1°€ 9sea|ay apIno Jasn adno aJiyddes |eusisz



1 Loupe 1

1 LOUPE

Sapphire Loupe is a browser application for viewing test results and saving the test results.

Open Loupe in a browser. Type the Loupe server address into the Address field. An encrypted
connection (HTTPS) is used for data communication.

1.1 Loupe login
Login and authentication is similar to the management GUI, 7signal Sapphire Carat.

On top of typical username/password combination the user may have to select a group (access
context) as well. This is primarily for multi-organization environments where one user account
is able to manage numerous wlan networks otherwise separated by access rights. However,
only one administrative domain is accessed at one particular session. To manage another wlan
network or organization, the same user account has to do another login with another context.

1.2 Loupe at a first-glance

After a successful authentication, a default Loupe screen is opened. The network topology
accessible to the current user is displayed on the left and on the right there is the Summary
pane. The Summary pane operations and options are explained below.

=] e iour [5] (0 R
o SL& compllance caABon

A common central element between Loupe and Sapphire Carat is the hierarchical tree view in
the left pane, depicting the topology of the networks being monitored.

The main Key Performance Indicators (KPlIs) are grouped in tabs as well as other relevant
report information such as visual tests and events. The tabs are following:

Summary SLA
TP/SNR Network
RadioCongestion Client
Data rates Spectrum
TOP Alarm
Info Report
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2 Using Loupe 2

2 USING LOUPE

Sapphire Carat gathers and stores data obtained from automated test to the database. Loupe
enables you to view the results and make comparisons between different devices, tests, and
time spans.

Building a Result View:

1. Decide which group of indicators (KPI) you want to view, for example Network
2. From the list, select the indicators from which you want to generate charts
3. From the top bar, select the time span to include in the results
a. you can choose a time span by typing in the times and dates. You can either
type the date manually, or select it from a calendar.
b. you can also use the preconfigured values under History.

User: marko  Help W Refresh ﬂ Tab generation time: -

[0 2011-04-20 13:26 RCE 2011-04-27 13:26:06 [CJMEEEA | week |~ NEEE Day |~ [[-EiEl € Generate
- Calendar -

|3 ‘ Summary ‘ SLA TP/SNR Network Radw‘wi 2::r5 Client DataRates Spectrum Top Alarms Infa Report
Settings 2 days
[FlApply time intervals 1 month
3 months
6 months

4. Under Average, select the averaging period
(The test results are based on samples, and you can use various averaging periods
within the time span chosen in step 3.)
5. From the Topology view, choose the level of area aggregation
a. Area aggregation is class by which test results are grouped and displayed. E.g.
results can be displayed by a single access point or by whole network.

K|

(3]

[EEWEE])
v H}?signm-/ i
¥ @ Europe
¥ @ Finland
¥ @ Helsinki
v " Head Office
v £ WQA area
v [@@IEye 1 (Eye-4)
[¥] All
» FUF"7Guest"_00:1
» PO "7signal”_00:1
» FU@"7signal’_00:1
» Q" 7signal"_00:2
» FQE " 7signal"_00:2
» Channels
» Antennas
» EVF]"7Guest" (NW-1)
» BV Tsignal"(NW-2)
¥ @ Sweden
¥ @ Stockholm
¥ (% Office i
v € 3rd floor
¥ @ North America
v @ USA
¥ @ New York i

m
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2 Using Loupe

Note! The aggregation level can be chosen freely, but not all aggregation levels
can be used with all KPls. In other words, when choosing the level of aggregation,
note the KPI being used. Loupe offers a default viewing level, but other viewing
levels might be just as suitable. If you change the level, Loupe uses that level
during the session.

Area Description

NW Network level

AP Access point level

APEye One single managed access point of a
single monitoring station

APEyeAnt One single managed access point of a

single monitoring station in particular
antenna direction

Eye Single Eye

EyeAnt An individual antenna in a chosen Eye

Dest The Sonar to be tested

DestAP The access point to be tested with relation
to Sonars

ChEye An individual channel in a chosen Eye

ChEyeAnt An individual antenna and channel in a
chosen Eye

QoSAP Traffic belonging to a particular QoS level
on a single access point

Link Link consists of a chain Eye - Access Point
—Sonar

All Selects all elements

Note! The more detailed the chosen aggregation is, the more input one must give
in the topology tree. For example, ChEyeAnt aggregation requires input on the
channel, antenna and monitoring station for the request to be valid.

6. Alternatively, you can select Destinations from the tree hierarchy, and then select a
Sonar for which you want to display the results.

7. You can hide the KPI list by selecting Hide KPI

8. Click Generate to display the results.

The results open up in the same view / panel. Right clicking in graph will activate the chart
tooltips.

Note! Rendering the results may take a long time if you select a lot of data to be
calculated in single report.

7signal Ltd, Panuntie 6, FI-00620 HELSINKI, FINLAND, +358 40 777 7611, info@7signal.com, www.7signal.com

1°€ 9sea|ay apIno Jasn adno aJiyddes |eusisz



2 Using Loupe 4

2.1 Channel aggregation and selection

For the convenience of the user, the channels are separated by the IEEE 802.11 standards. The
support is for IEEE 802.11b/g, IEEE 802.11a and IEEE 802.11n. The channel list is dynamic is
based on the monitoring station country code setting. For example, one monitoring station
located in Finland would show channel 13 while a monitoring station in the same organization
but located in USA would not show that channel.

] TS 8 Rier NI oo senertion ime: 2011
® SIGNAL g —

2.2 Saving the Charts

You can save the charts either individually under each chart or all at once by choosing Export
from the top right corner. You have two saving options:

1. CSV:acomma-separated text file, suitable for importing data into a spreadsheet
program
2. PDF: A Portable Document Format file suitable for printing.

Note! The options displayed in the browser might not look exactly the same in the
PDF. Some changes are made to make the printed document easier to read.

2.3 Advanced Chart Settings

You can view the details of the results by selecting Show raw chart and Show chart data next
to the chart (raw = all data points and samples without averaging). You can modify the charts
by choosing or editing the values above the chart listing:

1. Chartsize
a. Small, Normal, Large
b. User-defined size

1°€ 9sea|ay apIno Jasn adno aJiyddes |eusisz

[CICem®PEE content automatically Chart conte®m@Single KP1 ©Single Area [[Moving average Period cuunt:‘S ‘ Period 5kip:|0 | Percentile:

L Chart size: W\‘dth: He\‘ght: Chart type: %5 L", @E 5._], [FIScale Y-axis Max:l:lM\‘n:l:| [[IShow sample count
P

A Swelaualsof All APs to chart - Mig

" Settings

Max
[CApply time intervals
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2 Using Loupe 5

~N

2. Chart type )

a. Line, line with data points, scatter plot, bar chart 3

g

N e
[CIGenerate content automatically Chart content: @Si eriod :nunt:‘} |Pen‘nd sk\‘p:‘ﬂ ‘ Per:entile‘
Chart size: Width: Height: [fcale Y-axis Max:l:lMin:l:l [CIShow sample count

lAdd signal levels of all APs to chart  Min @Avg  Max
[CApply time intervals

3. Display method of charts o

. . c

a. Single KPI chart — Each KPI displayed as a separate chart g

b. Single Area chart — All chosen KPIs in a single chart S

L ——

Settings

[FIGenerate content automatically
Chart size: Width: [1000 | Height:

lAdd signal levels of all APs to chart © Min @Avg © Max
[ClApply time intervals

[FMoving average Period :mmt:‘ 3 |Pen‘nd sk\‘p:‘ 0 ‘ Per:sntile:

@kS Ol [ScaleY-ods Max]  |Min{ | [FIShow sample count

gle KP1©Single Area

Note! A “single area chart” should only contain measurements that have the same unit of
measurement, such as millisecond.

4. Moving average
a. Period count —the number of previous values to include into the calculation of
a moving average. F.ex. with value 3, the moving average at 8:00 is the
average of the values in 6:00, 7:00, and 8:00, when area-aggregation is hour.
b. Skip —the number of periods to skip from the start of the series. F.ex. for a

day’s serie, to ignore the night-time-values from 0:00 to 7:00, set skip to 8

[CIGenerate content automatically Chart content: @Single KPI ©Single Area [[Moving avefige

Chart size: Width: Height: [500 |[Large  []  Charttype: k5 ok ok ot

IAdd signal levels of all APs to chart  Min @Avg © Max

Percentile: 957

fMple count

[CJApply time intervals

5. Time intervals
a. Apply time intervals — user can be limit the time of day, from which the
measurements are included. F.ex. set time interval to 7:00 - 18:00 to ignore the
results from night time.

— Settings

[Menerate content automaticaly ~ Chart content: ®Single KPI ©Single Area  FMoving average Period count:3__|Periodskip{0 |  Percentiles95 |
Chart size: Width: [600 | Height:[300 |[Normal [=]  Charttype: OFF OF* ok ol  BscdeY-ads Mac|  |Min |  Flshow sample count

lAdd sien

in ©Ave © Max

PApply time intervals

Interval: [07 [=]n [00 [~]min - [18 [=]n[00 [~]min |+
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3 Tabs 6

3 TABS

Below the time selectors there are numerous tabs. The tabs divide KPIs by category and to
some extent follow the principle that the more abstract, derived or calculated high-level
indicators are on the left and the detailed, accurate and raw-level indicators are on the right.

As the amount of information is enormous and the displays may be limited, many of the
elements in the user interface may be expanded / collapsed.

3.1 Tabs and analysis

The typical analysis flow is expected to progress from left to right. The outcome and results on
the left are more abstract, more compounded and more processed than on the right. On the
other hand, the level of detail grows the more the tab is on the right.

Please find the troubleshoot analysis at the end of this manual to see a few examples of typical
analysis cases and how the user-interface supports those.

3.2 Tab memory

Each tab have individual save and reset buttons for selected configurations and graphs. By
default the selections are not saved but by pressing “Save tab configuration”, the selections
will be saved in next login. “Reset tab configuration” will return the settings to default.

Settings
[FlGenerate content automaticaly ~ Chart content: @Single KPl ©Single Area  [IMoving average Period count:3 Periad skip] 0 Percentile: 95
Chart size: Width: [1000 | Height: [500 |[Large [F]  charttype: o3 of* ok oMl Fcale Y-axis Max Min: [Show sample count
Add signal levels of all APs to chart Min @Avg © Max

PP e Intervals
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4 Summary

4 SUMMARY

4.1 SLA Compliance KPI

To summarize the health of the network element, Loupe analyses multiple KPIs and based on
that computes one single value that is called the ‘SLA Compliance KPI’. The network element

may be either an access point or a link. There has to be a SLA group defined and bound to the
network element.

The measurement value calculates a geometric average of all the selected KPls in the SLA
group. As such, this KPI does not provide any tools for analysis but it is rather to point out the
need for analysis for the network elements that do not fulfill the quality expectations.

SLA compliance is expressed in %

e 100% means that all individual selected metrics met the set target level during the
calculation period

e Compliance may be calculated for hourly or daily averages

Geometric average is used in SLA compliancy calculation (NOTE: different than arithmetic
average)

e Key difference is that if one element fails completely (goes to 0), average gives 0 for
that time.

e This enables detecting full failure to meet completely any single element in the one
compliance metric.

The geometric mean, in mathematics, is a type of mean or average, which
indicates the central tendency or typical value of a set of numbers. It is similar to
the arithmetic mean, which is what most people think of with the word "average",
except that the numbers are multiplied and then the nth root (where n is the
count of numbers in the set) of the resulting product is taken.

For instance, the geometric mean of two numbers, say 2 and 8, is just the square
root of their product; that is *v2 x 8 = 4. As another example, the geometric mean
of the three numbers 4, 1, and 1/32 is the cube root of their product (1/8), which
is 1/2; thatis *V4x 1x1/32=%.

Source: Wikipedia
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4 Summary 8

4.1.1 Traffic-light SLA

Traffic-light SLA compliance table shows single values for each selected elements (access
points or links). The color of the table shows if an element meets the performance target.

> Traffic-light-table

Green-to-Yellow threshold: |95.00 % Yellow-to-Red threshold: |90.00 f |43 Refresh

Selected time period: 2011-04-20 - 2011-04-27

Access point | SLA compliance Al Link SLA compliance
AP-14 98.54% [CIFull SLA Mo Links
wots RSSO . 5:
AP-17 95.13% [CIFull SLA
Export: |95 | |E]

¥ Generate full 5LA report for the selected items

4.1.2 SLA Compliance over time

In the picture below, there are three network elements, AP-14, AP-16 and AP-17. Based on the
chart one can assume that AP-14 is operating as expected. On the other hand, the other
elements seem to be occasionally below the SLA compliance target. Note that AP-16 might be
completely out (during pointed time) or some KPI does not meet the target threshold.

~ SLA Compliance

Topology element: Mean: n 43 Refresh

SLA compliance for Access points

100 —_— — —a— & —a— 8 A
N L. —m
95 N e b —,
4 . -
N L — .

20 X - N | ‘P | <

\ | N |

| \
- | -

85
80
\ |
75 \ f il ff
70 | | i I
1 | |
65 \ | i |
&0 | | I\ f |
| |
55 | | I |

»
% | | Il | g
5 e f I\ | \ | - AP-14] 3
45 | | | | | | & AP-16| |2
| | I | I | e ap-17| %
40 \ | i | | | 3
l | W) (I H
35 \ | 1 | |
| | [l | &
| i |
» | f | | | »
25 | | “ (I
20 | | \ | |
L 1/
15 : 4 I
I | |
10 | | |/
\ | |
5 \ | 1l
5 1 | H
2011-04-26 16:00 2011-04-26 2090 2011-04-27 00:00 2011-04-27 04:00 2011-04-27 08:00 2011-04-27 12:00

2011-04-20 13:26:06 - 2011-04-27 13:26:06

Export: [ |[BR|  Chart types: |§=| ¥%| |k |4l| [FIShow sample count

Scale Y-axis Max: Min: € Apply

While all elements would benefit from some attention, it is obvious that AP-16 should have
the priority. This is elementary to the SLA compliance KPI: one glimpse tells whether some
element needs attention or not. The nature of the problem is available through investigating
SLA single element chart or more detailed metrics’.
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4 Summary 9
4.1.3 Element level SLA Compliance over time
The single element chart shows performance issues with VolP MOS downlink (QUAP0OO05) but
also with radio attach success (AC001) and FTP test success (RE004).
- SLA compliance single element chart
Show all SLA-KPIs for | AP-16)~| |43 Refresh
SLA compliance for "7signal”_00:24:01:F2:75:2E (AP-16)
100 L 3 ¥ L L _' ] W o L 3 L "7_ - L.{/,.-L.'r—_,_‘ | —& A—a
a5 - =7 ! ~F /s »
an P
85 4
80
75
70
- - ACOD1 [%]
ACOD2 [%]
&80 & AV0OE [%] »
55 QUAPODL [Mbit/s]||g
% 5o = QUAPDNZ [Mbit/s] §
45 ¥ QUAPDOS [MOS5] F
~— QUAPODE (MOS]  ||%
40 - QURTOO04 [ms] g
35 QURTOO7 [%] z
30 —& REOD4 [%] [
W REOOS [%]

2011-04-26 16:00 2011-04-26 20:00 2011-04-27 00:00 2011-04-27 04:00 2011-04-27 08:00 2011-04-27 12:00
2011-04-20 13:26:06 - 2011-04-27 13:26:06

Export: || |E|  Chart types: [&=| |2 |&*| 4| [FShow sample count

[Cl5cale Y-axis Max:Min: € Apply

The SLA group defines the threshold values for all individual KPls. However, the resultant KPI
threshold values can be set in Carat.

Export for the charts is available both for each chart and the global export on the top-menu
buttons.
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5 Service Level Agreement, SLA 10

5 SERVICE LEVEL AGREEMENT, SLA

The service level agreement (SLA) view contains KPls that display network functionality and
availability as traffic lights.

The default limits are set by 7signal, and the values are based on real-life situations. You can
modify the values to conform to the service level agreement currently being used. The values
can be modified in the Sapphire Carat’s management interface.

The SLA view contains by default the following KPIs:

Beacon availability

Radio attach success rate
IP retrieval success rate
Ping success rate

FTP downlink throughput
FTP uplink throughput
MOS downlink

MOS uplink

Ping RTT

FTP test success rate
VolIP test success rate

User: marko Help Logout u refresh [EUIE  Tob seneration ti

T SIGNAL @ ... ECEAEE« - IR - EEEE - EENE = - (X

O|[weye [ EIA ][« Summary sLal?l| TR/SR Network RadioCongestion Client DataRates *|  Spectrum Top Alarms Info Report

Erogral QUAFDUY: VOB MUS GOWNINK (UISTEnng) SESOF  ULURBULUS
¥ [ 7signal
v ® Finland QUAPODS: VolP MOS uplink (talking) =368 90.0% B0.0%
v ® Helsinki
¥ £ Panuntie [ ~ EyeElevator (Eye-1)/"7signal”_00:24:01:F2:75:30 (AP-17) Go to top of the page
v dthFl
"wlmr & fide/show numbers Hide/show KPl-names Plc en width
EEY:
@Al Tsignal’_00:24:01:F2:75:30 (AP-17)/EyeElevator (Eye-1)
» TN @ "7signal”_00:1{ AV003
» T 7signal’_00:1] Baacon [ e QURTO07 | o 004 RE0OS QUAPOO1 | QUAPOO2 e
Re- " 00: "" | Radio IP address QURTO004
e el pay MBI iach retrieval  ping | | et | VolP test VolP MOS | VolP MOS
> W@ 7signal’_00:2; in % Success  success FTPDL | FTPUL X
v Channels success success  success Ping RTT downlink | uplink
managed rate rate throughputthroughput
» IEEE 802.11 b/g| AP scan | T® rate rate (listening) (talking)

» IEEE B02.11 a
» totennas 2011-0427 |GRNGRN INER ic0 e NS
» BV Tsignal'w-1) { ||| 2011-04-26 SHO0I08N]  90.3%  [H00I0%T

* Destinations fide/show numbers Hide/shaw KPI-names
» QoS categories

KPI Target GreenYellow
AV008: Beacon availability in managed AP scan >=1.0%8 80.0% 70.0%
ACOD1: Radio attach success rate »=1.0% 98.0% 90.0%
ACD02: P address retrieval success rate >=1.0% 98.0% 90.0%
QURTO07: Ping success rate >=1.0% 80.0% 50.0%
RED04: FTP test success rate >=1.08 90.0% 75.0%
RED03: VolP test success rate »=1.08 90.0% 75.0%
QURTO04: Ping RTT <=50.0ms  99.5% 95.0%
QUAPOD1: FTP DL throughput >=5,5Mbit/s 95.0% 85.0%
QUAPD0Z: FTP UL throughput >=1.5Mbit/s 95.0% 85.0%
‘QUAPODS: Vol MOS downlink {listening) »=3.68 90.0% 80.0%
QUAPOOS: VolP MOS uplink (talking) >=3.6¢ 90.0% 80.0%

Default SLA metrics’ describe network connectivity and quality-of-service (QoS) starting from
radio availability to end-to-end connection quality. Below is an illustration of client connection
phases.
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5 Service Level Agreement, SLA 11

Eye AP AAA DHCP Sonar
| | ! | |
, | I | I
, | | | I
| € | | | |

Beacon availability
, ! | | |
1€ 1 g I |
Radio attach time/ success rate
, | | |
<€ >
| IP address retrieval t'me/ success rate I | I
| ¢ | | | 5!
| End-to-end Quality alld success rates | | l
, | I | I

5.1 Three-basket principle

The color-coding indicates the SLA status, it may be either red, yellow or green. The wlan
network may be operational and any test and any user-action may be successful yet the color
in the SLA table is yellow or even red. This is because SLA view is highly derived data that is
compared to expected level of the service.

For example, one may get 100% VolP calls through but the SLA shows red. The interpretation
here is that while the wlan network provides the VolP service continuously, the service level is
not met, thus the alarming color-code. There are not necessarily imminent problems with the
wlan network in case red or yellow color but further investigation is surely needed. And
obviously it is possible that in case of the red color, the service may be completely down.
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5 Service Level Agreement, SLA 12

5.2 SLA table active cells

To better understand the resulting color-code the cells in the table are active. By clicking a cell
one gets immediate information on data that lead to the cell color.

Summary SLA UEELll Related KPIs of AP-2/AC001/2010-05-26 x
Tde/SNow NUMbers  Hide sHoa ]

AP-2 AV001 - AP beacon availability =

Q 100
A AAU .

C CVIA
DAY 0 0o/p e
0 000 85
1 210 80
1 £ 75
2010-05-23 | Y
55
o | .

2010-05-26 | Samples: | 6
2010-05-27 00:00 2010-05-27 12:00
Average: 66,6667% 2010-05-25 00:00:00 - 2010-05-28 00:00:00
Mir (0,08

Ma | 100,0% QURS002 - AP signal level at Eye —
Target: | »>=1,0
Green: 93,0%
ellon: 90,0%

SLA: Bb,ha67H

-65,0

-67,5

-70,0

dBm

72,5
Hidesshow numbers Hide/show KPI 2

-75,0

KPI

AL001: Redio attach success rate -77,5

ACO0Z: IP address retrieval success _'A
-A0.0 |

ANO0T: AP beacon availability : =T,U# o, I S
QUAROOT: FTP DL throughput »=0,8Mbit/s 95,08 85,0%

In case further analysis is needed, the link “Related KPIs” pop additional KPI charts up. The
charts show a set of KPIs on time-interval that has shown on SLA table row expanded with one
unit earlier and later. If the SLA table row is for an hour, the KPI chart includes the preceding
and the following hour, too.

The set of KPIs either directly affect the SLA result or would be the KPIs that should be checked
in the next step of the analysis. The troubleshoot cases at the end of this manual elaborate on
the flow of analysis.
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6 TP/SNR

13

6 TP/SNR

This view has a single chart, which displays the relationship between the measured throughput
speed and the signal to noise ratio of a given access point. Measurements usually take into
account only the theoretical maximum throughput speed. Since the measurements vary by
network and hardware, the view instructs the user to modify the parameters. Modify the
parameters directly in the view.

The picture below is an example on how to interpret the TP /SNR chart.

B usermarko Hel

Logout

Tr SIGNAL @ ... porenEmm= DI o

Topology

o) @el

a

Summary (7| | sLA H TP/SNR | Netwaork

The maximum speed of an

end-to-end connection.

RadioCongestion

Client

DataRates

signal

v @Finland
v @ Helsinki

v (b Panuntie
v # 4thFloor

AL

i)

» Destinations
» QoS categories

v @ EyeBlevator (Eye-1)

» T Tsignal’_00:18:E7:F8:

et (TG

Alarms Info Report

Settings

[FApply time intervals

[CJGenerate content automatically

Chart size: Width: [1000 | Height: [500 |[Large  [+]

[@IStart SNR from 0

RESETTAB CONFIGURATION

[ITP-max curve: d* (1
= el okf

Chart type: €

)

TP-max limit
(e s

(Mbps): [75.0 ]

The theoretical TP/SNR curve
indicates the best data
throughput speed for a given
SNR value.

FTP throughput (Mbit/s)

pr QUAPOO1_MAX

FTP throughput per SNR for QUAPOO1_MAX

3, network dependant:
=" | Min;

[FlShow sample count
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A large variation in throughput rate
when the SNR value is good indicates

possible performance issues in a

wired network or a severely loaded

radio.

*or
- e st G e
T ot

-

e e
e
>

m AP-14
® AP-15
4 AP-16
* AP-17
— TP_max

= SHOWCHARTVALUES =

10 12 14 16 18

20 22 24
SNR (dB)

zs\\lan

32p 34 36 38

/

The SNR variation indicates radio
frequency interference or constant
changes in radio environment.
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7 Network Performance Indicators 14

7 NETWORK PERFORMANCE INDICATORS

The KPIs in the Network tab are divided into five groups: Accessibility, Availability, Quality,
Traffic and Active test failures.

e Apply time intervals — You can limit the time of day, from which the measurements are
included. F.ex. set time interval to 7:00 - 18:00 to ignore the results from night time.

e Scale Y-axis — You can set the minimum and maximum values of the y-axis to be the
same in all of the charts.

[+ I

&= SIGNAL {63 QR 20110420 13:26:06 RN 201104 27 13:26:0 [ERERENN 1 ook [ NSRS s [-[PTE
RlCIGIEEE E N P summary 7/ [ SLA TRISHR Metwork RadioCongestion Clent DataRates Spectrum Top Alarms Info Report
¥ Wvsignal Settings
¥ ® Finland
v @ Helsinkd FlGenerate content automaticaly  Chart content: @Single KPI®Singie Arsa  FMoving average Period count: 3 Period skip]0 Percentile] 95
'!i':"u""? Chartsize: Width: 1000 | Height:[500 |[Large  [=]  Chartnype: OF o @k okl Jocale Y-axis Max Min:] Jshow sample count
v #AthRoor

B EyeEtevator (Ey ladd signal levels of all AP to chart  Min @Avg  Max
Eiry

Apply time intervals

» FUE7signal*_00:1
» JU#"Tsignal’_00:1
» T Tsignal’_00:2 KPI list

» U Tsignal’_00:2 b
v Channels KPI list

» IEEE 802.11b/g Show only KPls supported by area-aggregation APEYE
. ;nLE;En:m s Show KPl groups: [BAl @ccessability ActiveTestFailure @Availability @Quality @lTraffic
» BN Tsignal'(Nw-1) A
» Destinations

» QoS categories
Name Description (shaw full) unit
Radio attach success rate The radio attach is a combination of authentication and ass %]
P address retrieval success rate The KP1is calculated as the amount of successful IP address retr ®
G ACD)4 O Radio ottach time Time between Eye starts radio attach to an AP, and a complated ot...o [ms]
0¥ D A5 © |IP address retrieval time Time between Eye requests an IP address, and IP address retrisved...Mors [ms]
v REDO! © FTP download success rate Measures FTP download completion rate. ™
] REDZ © FTP upload success rate Measures FTP upload completion rate. ™
[ REOU4 © FTP tost success rate Measures the successful completion rate of all FTP tasts. Combine...: 0]
[ REOUS © VolP test success rate Measures the successful completion rate of VoIP tests. Combines d.../c ®
@ REDI1 © VolP download test success rate Measures VoIP (M0S) download completion rats. ™
@ REM2 © VolP upload test success rate Measures VoIP (M0S) upload completion rate. o]

ActiveT estFailure KPls
|Availability KPIs
Quality KPls
TTraffic KPls

i

Active controls in the tab pane

Selections in other panes affect KPI lists and other elements in the tab pane.

— KPI list

[FIshow ponly KPIs supported by area-aggregation APEYE

Strow KPI groups: WAccessability [ActiveTestFailure MlAvailability [#Quality [FTraffic
Select KPIs¢ [Most used) [CJAl

Expapd all
[TAcoessability KPls
[[ActiveTestFailure KPls
[Flavailability KPls
[CQuality KPIs

[Traffic KPIs

Expand all

The Most used selection will use pre-
selected KPIs for performance reports.

The Network KPIs are grouped in to separate selectable sub-groups. Check-boxes are available
to select the sub-group. Both top-horizontal and vertical check-boxes control the same set of
KPls. Even when the horizontal selection limits the number of KPls, the user benefits from the
vertical control as well.

“Expand all” is there to show all KPIs at once.
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8 Radio congestion 15

8 RADIO CONGESTION

Radio congestion view shows the most recent channel usage information for the Eye coverage
area. The channel information is presented for both 2.4 GHz and 5 GHz frequencies. Graphs
may be displayed separately for each antenna on as an average of all antennas.

The radio graph presents average signal level results and theoretical signal bandwidth in order
to see possible overlapping issues. The table below the graph presents line color, BSSID and
radio MAC information.
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9 Client performance Indicators 16

9 CLIENT PERFORMANCE INDICATORS

The Client tab contains charts that indicate network functionality and the network quality as
experienced by the user.

Client statistics are e.g. signal level, SNR, client retransmissions or frame sizes.

You can view the results by user (i.e. by clientAP) by choosing the Client level from the
Topology view. The clients will be shown only from selected access points and from selected
time period. The client list have client MAC address, client device radio interface vendor name,
MAC alias (can be set with Sapphire GUI), user (can be set with Sapphire GUI), description (can
be set with Sapphire GUI) and sample count.

The number of shown clients can be limited with sample count value. Filter button is for
displaying the clients from selected access points and time period only.

B Usermarko Help Logout w Refresh [FNEVEES 7ob sencration time:

T SIGNAL o ... e . EERIS T v ETINED e [COTRNE [o]=[3)
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g

v @ 7signal

v @ Finland iGe e content automatically “Moving average Period count:3 Period skip: 0 Percentile: 95
%@ Hetsiald Chart size: Width: (600 | Height:[300 |[Norma [3]  Charttype: ok ofd okS oblt  FScde Y-mds Max Min [FiShow sample count
¥ @ Panuntie -
v ® 4thRoor JApply time intervals
vl (Eye:| | E [
Al
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» Ul 7signal"_58:BC
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» Destinations ] CLODI ©  Signallevel of WLAN devices Device (dlients and APs) information from the Cllent survailance. .o =]
» QoS categories | | F] QURS005 © Cllent signa Eye Measures the signal po e of dlients, which are connected t.../4 (dBm)

tio of dients, which are connecte...More (98]
d by the number of af the f...More 151

| I QURSO06 © Client signd
| Tl QURS007 & Client radio

e ratio (SNR) at Eye  Measures the signdl to

mission rate Number of retransmitty

QURS008 @ Client data uplink rate Traffic balance between Client-transmitter (uplink) and AP-transm... Mor %]
TRO012 © Cient uplink data Measures the amount of uplink data transmitted by a dient [KByte]
TRO1 Gient downlink data Measures the amount of downlink data transmitted by a dient. [KByte]
TROI4 © Cient frame size Measures the IEEEB02.11 frame sizes per diient during a dient mo...More [byte]
TRO19 © QoS category In dient traffic monitor | The average of all the used QoS-categories during dient monitor [#]

MAC list
MAC address « Vendor : MAC alias s User Description

00:21:6A:96:DA:60  Intel Corporate 00:21:6A:96:DA:60

00:21:6A:71:98:86  Intel Corporate 00:21:6A:71:98:86 53

00:0C:42:62:E5:FB  Routerboard.com 00:0C:42:62:E5:FB 33

00:08:6¢ 9:DE  Wistron Neweb Corp. 00:08:68:2€:99:DE 412
@ = 0 Select properties and click Generate.
Done 5]
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10 Data rate Codec Indicators 17

10 DATA RATE CODEC INDICATORS

This view displays the distribution of radio codecs used during the active tests. The codec used
indicates the data transfer rate (Mbps). The use of small codecs is a sign of
interference/functionality problems in the radio network. In a properly functioning network,
the maximum data transfer rate is used almost continuously.

When the Active test measurement type is used, the picture displays the codecs of each access
point selected in the Topology view. When the Monitor test measurement type is used, the
picture displays the codecs for each client selected in the client list.

You can view a summary or a chronological distribution of the codecs. In the summary, the
codecs are aggregated as an average over the time span entered in the top bar.

B s mako Help Logout W Refresh (SRR  Tab generation time: 2011-04.
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» B EyeRevator (€
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Codec [Mbps]

Export: (%] [F]  chart types: [E2] 5 1y

Done a

10.1 Codec and channel history

Loupe provides an alternative view on codecs i.e. bitrates used by access points. This view is
not based on a single active test but events that affect bitrates and channels used by the
managed access points are stored in the database and thus available to Loupe.

The topology-tree provides the history by right-click pop-up menu on access point icons. The
change history is the last item in the pop-up window. Alternatively the Info tab has the a link
called “Show AP history” among other access point information. By following the link the
change history is available.

Changes history of "7signal”_00:18:E7:F8:AC:5B(AP-15)

Time - Event = Previous value New value

2011-04-27 13:11:01 Channel change g 11
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11 Spectrum 18
Loupe displays the spectrum analysis results from the chosen time span.
In all of the spectrum charts, the swept frequency band lays on the x-axis. The band
constitutes of the 256 WLAN subcarrier channels that are mapped to frequencies and WLAN
channels, as described in below table:
Subcarrier 36 51 66 81 96 111 126 141 156 171 186 | 201 | 216
Frequency | 2.412 | 2.417 | 2.422 | 2.427 | 2.432 | 2.437 | 2.442 | 2.447 | 2.452 | 2.457 | 2.462 | 2.467 | 2.472
Channel 1 2 3 4 5 6 7 8 9 10 11 12 13

11.1 Over period chart

Loupe displays the spectrum analysis results from the chosen time span to assist you in
continuous monitoring. In the “over period chart”, the signal level is plotted on the y- axis, and
each antenna is represented by an individual chart. The swept frequency band is on the x axis.
If you select several Eyes, the results will be displayed individually for each Eye. To help to plot
signal levels to the actual WLAN channels (1-13), you can activate the “Add arcs for channels”-
checkbox. This selection adds parabolic lines to the chart to show the location of the selected

channel numbers.
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11.2 Time-axis chart

Time-axis chart plots the measurement time to the y-axis. Each antenna is represented by an
individual time-axis chart. If you select several Eyes, the results will be displayed individually
for each Eye.

WLAN channel 1 2 3 4 5 G 7 g 9 10 0 1 12 | 13
Frequency (GHz) 2412 2417 2422 2427 2.432|2.437|2.442 2,447 2452 2,457 2.462 2467|2472
Subchannel 36 | 51 66 81 86 111 126 141 156 171 186 201 | 216

Time-Axis spectrum analyzer, AVG, APU3 labra (Eye-5)

2011-04-27 13:00:00

Time

B 05:00:00
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E XDt

T SHOW TIMEAKIS TABLE ¥

The show time-axis table — button will open more detailed spectrum results based on the
selected time period and averaging time. The number of rows can be selected by adding value
to the box above to table. This example has averaging time 1min and number of rows 10,
which gives results from 10min period.
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12 TOP

This view displays the best and/or worst performing BSSIDs based on the selected KPls. The
default TOP selections will display e.g. beacon availability and average throughput.
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13 ALARMS

This view lists the alarms activated by Sapphire. Alarms are handled in Sapphire Carat. Loupe
offers an alternative view and reporting functionality.

Alarms can be seen by access point and filter by status and severity.

admin  Help

2011-04-21 1 QI 2011-04-28 LEEREY All samples ~ (ISl 3 Generate
KP| Selector

<| > Summay sLAl7l| TRisNR Network ! RadioCongestion Client DataRates Spectrum Top( | Alarms (7 info Report

[Generate content automatically  zShow alarms forall APs  Crcler Alarms by

Filter Alarms by:  Status: 7All 7jNew 7Acknowledged Offed  Severity: Al Criticals 7 Wamings [Messages

SAVE TAB CONFICURATION

- Alarms summary

Severity Alarm text ‘ AP Id AP name Eye Id ‘ NW Id ‘ Create time Ack time off time
warning  Unknown Access Point Detected 78 ("ElisaKeti73'_00:0C:C2:7F:1B:CC) 4 0 2011-04-26 19:03:50
‘warning Unknown Access Point Detested 88 (00_58:BC:27:569:CC: 20) 2 0 2011-04-27 09:44:28 - -
‘warning Unknown Access Point Detested 89 (00_58:BC:27:50:8B:B0) 2 0 2011-04-27 09:44:28
warning Unknewn Access Point Detected 92 (00_58:BC:27:50:8B:B0) 3 0 2011-04-27 09:53 36 - - =
‘warning Unknown Access Point Detested 118 ("YFIPRIVATE"_00:19:A8:E2:7E 60) 5 0 2011-04-27 11:36:30
warning Unknewn Access Point Detected 87 ("hkl34"_00:18:F8:3C:1A:SE) 3 0 2011-04-27 17:07:22 - -
warning  Unknown Access Point Detected 142 ("HOTSPOT'_02:24:D6:00:01:7E) 3 0 2011-04-28 13:04:04
warning  Unknown Access Point Detected 143 ("HOTSPOT"_02:24:D6:00:01:7E) 5 0 2011-04-28 13:12:30 - -
waming  Attach Success Rate 2 Printer g-radio ("7signal’_00:18:E7:F8:AC:5B) 1 1
warning  VolP Success Rate 2 Printer g-radio ("7signal’_00:18:E7:F8:AC:5B) 1 1 - -
warning  FTP Success Rate 2 Printer g-radio ("7signal"_00:18:E7:F8:AC:58) 1 1 2011-04-28 15:31:24
warning  Retransmision Rate Exceeded 2 Printer g-radio ("7signal”_00:18:E7:F8:AC:58) 1 1 2011-04-28 15:35:50 - L
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14 INFO

Info view presents detailed information about the network elements.

The info results can be generated automatically based on the topology tree selections or user
can use topology selections from the settings pane.

|T T]ataRates (2] Spectrum (2] Top [z]|| Alarms [2] | Info |:|| Report (2]

— Settings

[[IGenerate content automatically

[Wllgnore selections in topology
[5elect all
[CIGet data for all non-managed accesspoints
[CIGet data for organizations, locations and service areas
[ClGet data for all Eyes
[[(Get data for all Sonars

| SAVE TAB CONFIGURATION | | RESET TAB CONFIGURATION |

Info view shows e.g. access point authentication methods, supported bit rates, beacon
intervals, 802.11n HT capabilities etc. It also gives changed history data of the changed access
point settings.

Topalogy KP| Seloctor

EIICS <| > ataRates Spectrum Top Alarms Info Report

v [ 7signal ©
v # Finland O
v ® Helsinki O
v £ Panuntie 0
v ¥ athRoor
v W riEyel

History | Description  ESSID 3 MAC address ¢ Name - Alias ¢ | Channel ¢ Channel configuration | (Legacy) bit rates (Mb/s) ¢ 802.11n MCSindexes ¢ | Types Eyes s | Encryptio
Do “Tsignal® 00:24:01:F2:75:30 “7signal®_00:24:01:F2:75:30 36 AHJ_CHANNEL36 6,9, 12, 18, 24, 36, 48, 54 .m0, .m1, .m2, .m3, .m4, Managed EYE1/ANTENNA1/AP WPA2 WPA
m$, .mé, .m7, .m8, .m9, type:MANAGED
m10, .mi1, .m12, .mi3,
mi4, .mi5
» Destinations
» QoS categories
oo “Tsignal® 00:24:01:F2:75:2E “Tsignal’_00:24:01:F2:75:26 1 BG_CHANNEL 1,2,5,6,9, 11,12, 18,24, .m0, .m1, .m2, .m3, .m4, Managed EYE1/ANTENNAG/AP WPAZ WPA
36, 48, 54 .m5, .mé, .m7, .m8, .m9, type:MANAGED
mi0, .mi1, .m12, .mi3,
~m14, .m15
) “Tsignal® 00:18:E7:F8:AC:5D “Tsignal®_00:18:E7:F8:AC:5D 4 AHJ_CHANNEL48 6,9,12,18,24,36,48,54 .m0, .m1, .m2, .m3, .m4, Managed EE1/ANTENNA1/AP WPA2
mS, .m6, .m7, .m8, .m9, type:MANAGED
.m10, .m11, .m12, .m13,
.mt4, .mi5
“Tsignal' 00:18:E7:FB:AC:5B “Tsignal®_00:18:E7:FB:AC:58 " BG_CHANNEL11 1,2,5,6,9,11,12,18,24, .m0, .m1,.m2, .m3, .m4, |Managed|EVE1/ANTENNAS/AP WPA2
36,48, 54 mS, .mé, .m7, .m8, .m, type:MANAGED
mi0, .mi1, .2, .13,
mi4, .m15
Summary: FDescription FESSID [IMAC address [“Name Flalias [FiChannel FiChannel configuration [fLegacy) bit rates (Mb/s) F1802.11n MCS indexes FTType [Eyes [FEncryption type [FiGroup ciphers FiPairwise ciph

i,

a
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15 REPORT

Report view is for generating pre-defined reports. In this version there is “Radio Environment”
report. The purpose of radio environment report is to show environment statistics from the
selected area.

Radio Environment report includes basic element info, number of SSID-AP-pairs, signal levels,
SNR, channel usage, channel noise and spectrum results. All the reports include also short
explanation of the graph results.

User: marko Help Logout
B o021 170705 LR o 0120 170705 LS Avrsee: [T
%|[ 5[ o[areye j <} Summary SLA TRISNR Network RadioCongestion Clfent DataRates Spectrum Top Alarms Info Report

7signal O Settings 4
v ® Finland ©

v @ Hetsinki © FiGenerate conuammwes ort size: Width: [1000 | Height: [500 |[Lorge  [7] r
¥ R Panuntie O Report KPI g Radio Environment
v & 4thRoor ©
JApply time in

v ¥ EyeElevator (§
L SAVE TAB CONIGAURATION | | RESET A8 CONRGURATION |

= SIGNAL -

~ Radio Environment

» TN 7signa®_00

S ey ~ Infoltem o to top of
» Antennas }
» BN 7signal” (NW-1
» Destinations EyeElevator (Eye-1)
» QoS categories Description Name “ Eyestatus 3 ActiveSW 2| ConfiguredSW 2 installed SW ¢ HWversion ¢ IPaddressiPort ¢ Eyeid ¢ Externalantenna $ Countrycode ¢
EyeBlevator |ACTIVE 4.10-APU3 4.10-APU3 [4.0-APU3, 4.10-APU3] 3 89.18.248.3:77%9 1 N/A FINLAND
EyeElevator (Eye-1) - Managed Access Points
History | ESSID ~| MACaddress 3| Channel = (Legacy) bit rates (Mb/s) ° 80211 MCS indexes 3 Encryption type ¢
o1 “Tsignal® 00:18:E7:F8:AC:58 11 1,2,5,6,9, 11,12, 18, 24, 36, 48, 54 m0, .m1, .m2, .m3, .m4, .m5, .mé, .m7, .m8, .m9, .m10, .m11, .m12, .m13, .m14, .m15 WPA2
D0 ‘Tsgnd' OD:ASET:FEACSD 48 6,9, 12, 18,24, 36, 48, 54 .m0, .m1, .m2, .m3, .m4, .m5, .mb, .m7, .m8, .m9, .m10, .m11, .m12, .m13, .m14, .m15 WPA2
Do ‘Tsignd (00:24:01:F2:75:26 |1 1,2,5,6,9,11,12,18,24,36,48,54 .m0, .m1, .m2, .m3, .md, .m5, .6, .m7, .m8, .m9, .m10, .m11, .12, .13, .m14, .m15 WPAZ WPAT
50 ‘Tsignd' D0:24:01:F2:75:30 |36 6,9, 12, 18,24, 36, 48, 54 .m0, .m1, .m2, .m3, .md, .m5, .mé, .m7, .m8, .m9, .m10, .mi1, .m12, .mi3, .m14, .m15 WPAZ WPAT
Entry (Channel) Count % Highlight in table
1 1250 ]
" 1 25.0 ]
3 1250 ]
4 1 250 ]
Total 4 100

~ AV004_AVG - Number of available SSID-AP-pairs Go 1o top ¢

[+

&= SIGNAL 0110421 170705

KP! Selector

Z0|arrve  -|[B < Summary 7 SLAZl  TP/SNR [ Metwork 7 RadioCongestion CGient? DataRates? Spectrum ! Topl AlamsZl Infoll Report

i 7signal ~ KPI: QURS002_AVG, managed Access Points i
¥ #Finland
v # Helsinki QURS002_AVG - Managed AP signal level at Eye
¥ @ Panuntie
v & 4thFloor T
v [ EyeElevator (§
AL 550
» TUI# Tsignal” 55
» I Tsignal_00)
» JUF " Tsignal”_00) =0
+ Tl Tsignal®_00 -625 £
» Channels . 1
* Antennas <=0
= ENETsignal(Nw-1 - 675 =
» Destinations & £y cEleumor (Bye-1y/AP-14
» QoS categories )
728
750
7758
-800
25
-850
75

1800 0000 06:00 1zo0

0600 1200 1600 0000
2011-04-21 17:07:05 - 2011-04-28 17:07:05
Export: || B Chart types: k2| 5| [I2) |ha| ©show sample count

[FiScale Y-axis  Max: -50.13 | Min:|-B7.75 © Apply

= snow AL

Caption:

Signal Strength results expresses managed access points and non-managed access point signal levels and functionality of the automated transmit power adjusting within the accesspoint. New
access points are perceived immediately and how those influence to the functionality of managed access points can be seen from signal level results.

- QURSO03_AVG - AP signal to noise ratio at Eye  Go Lo top of the report
T r——] : -
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16 HOW TO TROUBLESHOOT USING LOUPE

16.1 Typical pattern

A typical troubleshooting workflow is as follows:

1. When logging in, you discover that there is an unusually large amount of failed wireless
connection availability tests (AC001).

2. Go tothe SLA tab and choose the access point or network where the issue has occurred.
From the pull-down menu, choose the last 7 days as the time span and set the averaging
period to 1 hour. These settings bring out the times of the failed tests in more detail.

3. Gotothe Network tab, set the time span to cover the problematic times detected in step
2, and use 1-hour averaging. Select the KPIs. The problem with the wireless connection
availability in this example is commonly caused by the following factors:

a. Increased load in the wireless network
i. TROO3 (Client count per AP)
b. Changes in the interference levels
i. QURS002 (AP signal level at Eye)
ii. QURSO003 (AP signal to noise ratio at Eye)

Additional factors can be:

c. Authentication or DHCP problems in a wired network
i. QURTO04 (Ping RTT)

16.2 Troubleshooting: Use Cases

16.2.1 Accessibility Problem

ACO001 - AP attach success rate

100% 60
2009-06-09 100% ,
2009-06-08 100% 451
2009-06-07 [ i00% 100% 100% :
2009-06-06 100% 99.93% 100% 30
2009-06-05 100% 100% 100% =
2009-06-04 100%. 100% 100% e

S-jun 6-Jun 7-jun 8-jun 9-Jun ]
2009-06-04 09:17:17 - 2009-06-11 09:17:17

The "AP attach success rate" presents both radio attaching and authentication success rate.

=>» Wireless or fixed network problem?
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Check also these KPlIs:

KPI ID Name Description

AV001 AP beacon availability The beacon availability presents if AP has been
active and achievable

QURS002 AP signal level at Eye The measured AP signal level and SNR presents
the radio environment variations

QURS003 AP SNR at Eye The measured AP signal level and SNR presents
the radio environment variations

AV010 AP Channel information The AP channel KPI presents the possible radio
channel changes of managed and neighbor APs

QURS004 AP retransmission rate The AP retransmission rate presents the
possible radio problems between AP and
Clients

TR0OO3 Client count per AP The AP Client count presents radio load issues

QURS001 Channel noise level at Eye The channel noise level together with

and Spectrum-view

Spectrum-view presents possible interference
issues and locations

AP beacon availability (AvV001)

The beacon availability presents if AP has been active and achievable

AVOO1 - AP beacon availability

S-jun 6-Jun 7-jun

8-jun 9-Jun 10-jun 11-Jun

2009-06-04 09:17:17 - 2009-06-11 09:17:17

=>» AP radio transmission has been active

AP SNR at Eye (QURS003)

The measured AP signal level and SNR indicate variations in the radio environment
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QURS003_AVG - AP signal to noise ratio at Eye AP-5in

575 channel 1
ss.0 -
525
500
475 :
45.0 AP-3in
25| e - E feaue
5 m_m m n nn - A
%00 - v i v = T ™
375 =X . \ [ ™
35,0 — —I‘n 8

o 325 iA'J"- el

= 300 . ks " I. & AP-3/2-EyeService
275 AP-5/2-EyeService
25.0
20,6
17.5
15.0
125
10.0
5.0

5-Jun 6-Jun 7-Jun 8-Jun a-jun 10-Jun 11-jun

2009-06-04 13:17:19 - 2009-06-11 13:17:19
=>» The SNR declines dramatically during the night-time
= Wireless problem; Location and source ?

The signal levels of neighbor APs (QURS002)

The measured AP signal level and SNR indicate variations in the radio environment

QURS002_AVG - AP signal level at Eye

+

¢ : I

4 *
+ 12t 4 »
) N | . - ‘
4 (Sl s T N e M M wnllislle s . - LI 3L 3R ] = AP-12
4 4 pms 8 4l M amdd e/ b " 1L gz R s imi] e *"\:‘izf
I (A8 0 gt dood st 24 4 tm N4 - L e AR=15
IVEVES 1IN np\q . n“ A lh A ) FET) mnj: o Weelee REARA
woo | (ox-uw Mo w amu-pl&r N a m:La g | # iy .“ . s 4 ‘51
8o semm ‘kmt’_«y 1 s '«:&-nne—.r‘ e ome-uum g (1A
-904 wbyll i s bl &8 & ew sd ddulil ¥ ¥ ¥ s wee “ 4 ..“
-91 x“ A &/ = ]
92 l |
-93 [
-94 .
-95
S-jun 6-Jun 7 10-jun 11-Jun

Jun 8-Jun 9-Jun
2009-06-04 13:17:19 - 2009-06-11 13:17:19

Channel noise level / Antenna (QURS001)

The channel noise level together with Spectrum-view indicates possible interference issues

and locations.
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QURS001_AVG - Channel noise level at Eye

dBm

i

w

TheEye nnit is measnoring high
noiselevel with every antenna
-> Interference sonrceis closed
toEyeunit. Highest noise with
——\antuma(i.

- 2-EyeService/Ant-1
-@- 2-EyeService/Ant-2
2-EyeService/Ant-3
2-EyeService/Ant-4
= 2-EyeService/Amt-5
2-EyeService/Ant-6
2-EyeService/Ant-7

S-jun 6-Jun 7-Jun 9-Jun

2009~ 06 04 13:17: 19 2009 06-11 13:17:19

10-Jun

11-jun

Channel noise level / Antenna 6, channels 1-6 (QURS001)

The channel noise level together with Spectrum-view indicates possible interference issues

and locations.

QURS001_AVG - Channel noise level at Eye

-40.0
-425
-45.0
-475
-50.0
-52.5
-55.0
-57.5
-60.0
-62.5
-65.0

dBm
o uuyAa
SdunwroS
ouwowomn

-825
-85.0
-87.5
-90.0
-9251 Yg ae s 8 Bh ey Boused! & &
-95.0 i it L gL iy

-97.5

Ch-=1/2-EyeService /Ant-6
Ch-2/2-EyeService/Ant-6
Ch-3/2-EyeService/Ant-6
+- Ch-4/2-EyeService/Ant-6
-=- Ch-5/2-EyeService/Ant-6
¥ Ch-6/2-EyeService/Ant-6

7-jun 8-Jun

2009-06-04 15:17:49 - 2009-06-11 15:17:49

Spectrum-view / Antenna 6 (QURS001)

9-jun

10-Jun

11-jun

The channel noise level together with Spectrum-view indicates possible interference issues

and locations.
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I 35 o8l 40 8] |- 45 0B [> 50 dBm] |- -55 dB] |- 60 dm ]l > -65 dBm]fl]> 70 dbm ] -75 cem]]> 80 dBm]f- 90 c]

Timestamp 00-2410 MHz |2410-2421 MHz |2421-24WWHz (2431-2442 MHz |2442-2453 MHz |2453-2463 MHz |2463-2474 MHz (2474-2485 MHz

2009/06/09 17:00:00:cMMN TR TR I LI
1 10

2009/06/09 18:00: | | A
(0

2009/06/09 19:00 |
2009/06/09 2 I | 01 A
2009/06/09 2
2009/06/09 22:00 | A |
2009/06/09 23:00 !
2009/06/10 00:08 (1] ‘

The interferenceis
continnons and very strong

0 OO
cucanaesss® |1 10 0
TR, | | |
auos 0070 oroon T AT
2009/06/10 08:00:00:0 T
2009/06/10 09:00:00:0
2009/06/10 10:00:00:0
2009/06/10 11:00:00:0
2009/06/10 12:00:00:0
2009/06/10 13:00:00:0
2009/06/10 14:00:00:0
2009/06/10 15:00:00:0
2009/06/10 16:00:00:0
2009/06/10 17:00:00:0 (00
2009/06/10 18:00:00:0 A
2009/06/10 19:00:00:0) (1A O

Case 1 summary
The attach success rate declination is also visible in other test results.

Attach times increase, the IP retrieval success rate declines, the FTP and VolIP test success rate
declines etc.

The strong SNR declination and noise level increase indicates wireless problems.

The problem is caused by strong interference which is active during the night-times. The
interference has a strong impact on Wi-Fi channels 1-6. The interference source is in Eye
antenna direction 6.

= The extensive, strong and continuous interference is caused by FM-modulation
wireless observation system in 2.4GHz Wi-Fi band.
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16.2.2 Downlink Performance Problem

X Torget
ACO01: AP attach successrate | 21.0¢
ACO02: P retrieval success rate | 21.08
AVOO1: AP beacon availabity __ 21.0¢

Green Yeliow
98.0% 90.0%

98.0% 90.0%
98.0% 90.0%

POO: FTPDL throughput | 21.0MbIs | 95.0% 85.0%

QUAPODZ: FTP UL throughput __ 31.0Mbit's | 95.0% - 85.0%

ZQUAPOO3: MOS Downlink 0.4

90.0% 80.0%

QUAPDDS: MOS Uplink 23.6

90.0% 80.0%

CCQURTO04: Ping RTT <200.0ms | 99.5% D

QURTOO7: Ping success rate. 21.00
REOO4: FTP test success rate 2100
REQOS: VOlP test success rate | 21.0%

20.0% 50.0%
90.0% 75.0%
90.0% 73.0%

The network SLA table shows the performance situation of the selected APs.

The table presents downlink performance problems during the working days.

=>» Wireless or fixed network problem?

Check also these KPlIs:

KP1 1D / tab

QUAP005

QURTO004

Name

VolP MOS downlink

(listen)

Ping RTT

Description

The VolP MOS KPI presents detailed information
about VolP MOS variation in the network. With 2

or more Sonar setup the VolP MOS performance
can be observed in wireless and wired side.

The round trip time presents the e2e connection
delay variation

QUIP005 FTP DL packet size The radio packet size KPI presents the possible
packet size variation in the radio interface

QURS003

AP SNR at Eye

The measured AP signal level and SNR presents
the radio environment variations
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Client Client detailed E.g. Client retransmission rate and client packet
statistics size presents also the end-user performance
Data rates DL codec distribution | The data rates codec distribution KPI presents the
downlink codec usage in the active tests
TROO3 Client count per AP The AP Client count presents radio load issues

FTP DL throughput / SNR (TP/SNR)

The TP/SNR KPI can be used to determine if wireless and/or wired side conditions change

repeatedly.
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¢ i ataw
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. LY — TP_ma
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i v S
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e —————————— ———
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SNR (dB)

DL codec distribution (Data rates)

The data rates codec distribution KPI presents the downlink codec usage in the active tests

Codec distribution summary; Direction: DL

100
95
90
85
80 Theunsed DL data rate
75 cadecs havebeen mainty
el thehighest (48,54
6s |l Mbps)
60 W AP-14
AP-17
% 5o M AP-5
“ W AP-7
40 1| AP-9
AP-15
35 AP-8
30|
25|
15
10
S
| § . Millns RIBN R}
10 2 6.0 9.0 110 120 18.0 24.0 36.0 48.0 54.0

FTP DL packet size (QUIP0O05)

Codec [Mbps]

The radio packet size KPI presents the possible packet size variation in the radio interface.
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QUIPOO5_AVG - Packet size, FTP downlink

1,500
1,400
150D Theused packet size has
) been in maxinmum level.
1,200
1,100
1,000
900 B AP-14/1-Eyel
¢ 800 AP-15/1-Eyel
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Client count per AP (TR003)
The AP Client count presents radio load issues
TRO0O3_MAX - Client count per AP (Themaximnmmmhaof
450 activeclients has been in
<\ alow level.
3.75
350
325
3.00
275
250
3 B AP-14/1-Eyel
225 AP-15/1-Eyel
# 200 AP-17/1-Eyel
~ B AP-5/1-Eyel
175 B AP-7/1-Eyel
1.50 AP-8/1-Eyel
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Case 2 Summary

The downlink performance declines during the working days:
=>» FTP downlink throughput is at a very low level
=>» VolIP MOS downlink is not in an acceptable level
=>» Ping round trip time is occasionally very high (>200ms)

The radio KPIs (data rate codecs, SNR, packet size, client count) demonstrate that the downlink
performance problem is not in the wireless interface.

The maximum e2e connection between Eye and Sonar end-point is only 1.8 Mbit/s.
=>» The fixed interface load is too high during working days
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16.2.3 Downlink And Uplink Performance Problem

2-Eye2
Hide/show numbers | Hide/show KPI-names | Rotate KPI-codes | Even width

2009-02-10 96.74%
2009-02-09 97.17%

Hide/show numbers | Hide/show KPI-names | Rotate KPI-codes | Hide/show thresholds
KPI Target  Green Yellow

AC001: AP attach success rate 21.04 | 98.0%  90.0%
AC002: IP retrieval success rate  21.0¢  98.0% 90.0%
AV001: AP beacon availability 21.04 | 98.0% 90.0%
QUAPQO1: FTP DL throughput  25.5Mbit/s = 95.0% 755.“

‘QUAPQO02: FTP UL throughput  21.5Mbit/s | 95.0% ' 85.0%

‘QUAP005: MOS Downlink 23.6 90.0% = 80.0%
QUAPO06: MOS Uplink 23.6 90.0% | 80.0%
‘QURTO004: Ping RTT <50.0ms | 99.5% 95.0%
QURTO07: Ping success rate | 21.0# | 80.0%  50.0%

The network SLA table shows the performance situation of the selected APs.
The table presents downlink & uplink performance problems during the measurement period.

= Wireless or fixed network problem?

Check also these KPlIs:

KPI ID / tab Name Description

AP Channel information The AP channel KPI presents
the possible radio channel
changes of managed and

neighbor APs.

QURS004 AP retransmission rate The AP retransmission rate
presents the possible radio
problems between AP and
Clients
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QUAPO15

QUIP005
&
QUIP006

Client

TROO3

VolP MOS packet loss

FTP DL packet size
&
FTP UL packet size

Client detailed statistics

Client count per AP

The VolIP packet loss KPI
presents the network packet
loss situation.

The radio packet size KPI
presents the possible packet
size variation in the radio
interface.

E.g. Client retransmission
rate and client packet size
presents also the end-user
performance.

The AP Client count presents
radio load issues.
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FTP DL throughput / SNR (TP/SNR)

The TP/SNR KPI can be used to determine if wireless and/or wired side conditions change

repeatedly.
DL FTP throughput per SNR

25.0 }
225 The SNRand
I". uugllp_ulllala
20/0 wide variation.
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SNR (dB)

AP Channel information (AV010)

AV010_AVG - Channel number
The APs have

automated
channel selection
aclivaled
AVO10_AVG ~ Channel number
AP-18
4
2009-02-06 13:36:49 - 2009-03-06 13:36:49 4
AVO10_AVG - Channel number a5 =
& AP-16
- 2009-02-06 1336:49 - 2009-03-06 13:36:49
o

2 T e oy
2009-02-06 13:36:49 - 2009-03-06 13:36:49
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AP Channel information (AV010)

The APs have
channel selection

/1 Sy S e ¢ — ¢ o

o v oy 1een Tt
2009-02-06 13:36:49 - 2009-03-06 13:36:49

......

QUIPOO0S5 - FTP DL packet size

The FTP DL packet size is changing between 100 and1500 bytes.

QUIPOOS - Packet size, FTP downlink

AV010_AVG - Channel number

,,,,,

byte(s)
@
o
=

700

- 00:17:65:8D:DD:00(AP-18)/2-Eye2
D:E4:40(AP-15)/2-Eye2
00:1 D:E4:CO(AP-16)/2-Eye2
-+ 00:17:65:8E:3A:80(AP-24)/2-Eye2
-=-00:17:65:8E:74:40(AP-21)/2-Eye2
-¥- 00:1D:AF:EF:4B:40(AP-20)/2-Eye2

10-Feb 11-Feb 12-Feb 13-Feb 14-Feb 15-Feb
2009-02-05 14:43:03 - 2009-03-05 14:43:03

FTP UL packet size (QUIP006)
The FTP DL packet size is changing between 80 and 1500 bytes.

16-Feb

7signal Ltd, Panuntie 6, FI-00620 HELSINKI, FINLAND, +358 40 777 7611, info@7signal.com, www.7signal.com

1°€ 9sea|ay apIno Jasn adno aJiyddes |eusisz



16 How To Troubleshoot Using Loupe

36

1,500
1,400
1,300
1,200
1,100
1,000

900

800

byte(s)

700

600

500

400

300

200

100

QUIPO06 - Packet size, FTP uplink

- 00:17:65:8D:0D:00(AP-18)/2~Eye2
00:17:65:8D:E4:40(AP-15)/2-Eye2
00:17:65:8D:E4:CO(AP-16)/2-Eye2

+- 00:17:65:8E:3A:80(AP-24) /2-Eye2

-=- 00:17:65:8E:74:40(AP-21)/2-Eye2

¥ 00:1D:AF.EF:4B:40(AP-20)/2-Eye2

10-Feb 11-Feb 12-Feb

2009-02-05 14:43:03 - 2009-03-05 14:43:03

Client detailed statistics (Client)

13-Feb

14-Feb

15-Feb

16-Feb

E.g. Client retransmission rate and client packet size presents also the end-user performance.

QURSO007 - Client retransmission rate

1

9-Feb

10-Feb 11-Feb

2009-02-05 14:43:03 - 2009-03-05 14:43:03

Summary

12-Feb

13-Feb

14-Feb

15-Feb

16-Feb

0 00:17:65:8D:DD:00(AP-18)/2-Eye2
00:17:65:8D:E4:40(AP-15)/2-Eye2
00:17:65:8D:E4:CO(AP-16)/2-Eye2

N 00:17:65:8E:3A:80(AP-24) /2-Eye2

B 00:17:65:8E:74:40(AP-21)/2-Eye2

B 00:1D:AF:EF:4B:40(AP-20)/2-Eye2

The end-user downlink performance problems are caused by other Wi-Fi APs. All the APs are
changing radio channel automatically, trying to avoid interference caused by using the same

channels.

The uplink performance problems are caused by high AP interference.

The packet sizes and used data rate codecs vary a lot because of radio interference.

The end-user retransmission rate is high and the data rate codecs vary considerably.
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5 |eusis/

KPI'ID

Name

Description

Unit

Availability

AV001

Access point beacon availability

Measures beacon signal transmission
from each monitored AP. The KPl is the
relative amount of received and expected
beacons.

%

AV002

Internet connection availability

Measures internet connection availability
between a predefined server (Sonar) and
an Eye. The Eye pings (32B) the target
server three times. If all pings are
successful, internet is available. Otherwise
internet service is not available.

%

1°€ asea|ay apIno Jasn adno

AV004

Number of available APs

Number of APs that have sent a beacon in
the selected area.Number of APs that have
sent a beacon in the selected area.

AV008

Beacon availability in managed
AP scan

Measures beacon signal transmission from
each monitored managed AP. The KPI is the
relative amount of received and expected
beacons. The test is called
SCAN_MANAGED. Results from
SCAN_RADIO-tests are ignored

%

AV009

Access point beacon availability
in global AP scan

Measures beacon signal transmission from
all heard APs. The KPI is the relative
amount of received and expected beacons.
The scan is called SCAN_RADIO. Results
from SCAN_MANAGED are ignored

%

AV010

Channel number average of
selected element

Channel number average of selected
element

AV011

Channel congestion

Channel number of an AP as a function of
signal strength. Presents channel
congestion information over selected time
period

Accessability

ACO001

Radio resource accessibility

Measures radio resource reservation
success rate. During the test, Eye attempts
to associate with the monitored AP. KPl is
calculated as the number of successful
associations divided by the number of all
the association attempts.

%
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Measures DHCP success rate. The KPl is
calculated as the amount of successful IP

o
&
AC002 IP add trieval t ; - % 9
address retrieval success rate address retrievals divided by all the ° §
requests by Eye. =
Time between Eye starts radio attach to g
H (0]
ACO04 Radio attach time an AP, and att.ach complete. Time between Ms o
Eye starts radio attach to an AP, and attach @
complete. e
]
Ti E IP
ACO005 IP address retrieval time ime between Eye requests‘an Ms o
address, and IP address retrieved. ]
The KPI is calculated as the amount of w
AC006 Authentication success rate successful authentications divided by all % .
the requests by Eye
Ti it takes t thenticat he A
AC007 Radio authentication time '”."e' takes to authenticate to the Access ms
Point
The KPl is calculated as the amount of
AC008 Association success rate successful associations divided by all the %
requests by Eye.
Time it tak i he A
AC009 Radio association time |me 't takes to assoclate to the Access ms
Point
REOO1 FTP download success rate Measures FTP download completion rate. %
RE002 FTP upload success rate Measures FTP upload completion rate. %
Measures the successful completion rate of
REO04 FTP test success rate all FTP tests. Combines download and %
upload tests
Measures the successful completion rate of
REOO5 VolP test success rate VolIP tests. Combines download and upload | %
tests
M VolIP (M |
REO11 VolP download test success rate easurgs olP (MOS) download %
completion rate.
REO12 VolP upload test success rate rl;/ltzasures VolP (MOS) upload completion %
Quality
Measures downlink throughput in an
QUAPO01 | FTP downlink throughput FTP file transfer. Measures downlink Mbit/s
throughput in an FTP file transfer.
Measures uplink throughput in an
QUAP002 | FTP uplink throughput FTP file transfer. Measures uplink Mbit/s
throughput in an FTP file transfer.
QUAPOOS Llstenl'ng voice quality (MOS), MOS (Mean Opinion Score) value of a VolP MOS
downlink downlink test.
QUAPOO6 Listening voice quality (MOS), MOS (Mean Opinion Score) value of a VolP MOS

uplink

uplink test.
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Measures downlink throughput in an HTTP
document transfer. The test measures both
the time of the transfer and the size of the
document, from which the throughput in
Mbit/s is calculated.Measures downlink

o
&
g
s
=
QUAPQO7 | HTTP downlink throughput throughput in an HTTP document transfer. Mb't/sé
(0]
The test measures both the time of the c
transfer and the size of the document, from g
which the throughput in Mbit/s is <
calculated. %
. Measured throughput divided by the 8
QUAPO11 FTP Fjownllnk throughput of E2E theoretical maximum throughput that is a o
maximum . e
function of measured SNR.
. Measured throughput divided by the
QUAPO012 FTP .upllnk throughput of E2E theoretical maximum throughput that is a %
maximum .
function of measured SNR.
QUAPO13 | Jitter in VolP test The variation of delay (jitter) during a VolP ms
test.
QUAPO15 | Packet loss, VolP test Packet loss during a VolIP test. %
. Requested QoS category in an FTP test. The
R FTP
QUAPO16 teesquested QoS category in QoS categories are defined by the IEEE H
802.11e amendment.
QUAPO19 Average of used QoS categories The‘ average of all the used QoS-categories | 4
in FTP during FTP transfer tests.
QUAP022 Average gf requested QoS The ave.rage of all the requested QoS- 4
category in VolP categories for VolP test.
Average of used QoS categories The average of all the used QoS-categories | 4
QUAPO025 | in VolP during VolP tests.
QUAP028 Average of requested QoS The average of all the requested QoS- 4
category in HTTP categories for HTTP transfer test.
QUAPO31 Average of used QoS categories The average of all the used QoS-categories | 4
in HTTP during HTTP transfer tests.
QUAPO32 | TCP connection time Time in which TCP connect.lon between Eye | ¢
and Sonar has been established.
RF frame size distribution in FTP downlink
transfer test. If possible, WLAN devices try
to use the maximum transmission unit. Due
to radio interference, WLAN devices might
reduce the frame size, which leads to
L . . )
QUIP005 WLAN radio frame size, FTP relatively larger frame overhead, and byte(s)

downlink

eventually to lower data throughput. Note
that this indicator measures the size of the
data link layer frame, which is defined by
IEEE 802.11, thus, this indicator doesn't
measure the size of TCP/IP packets.
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QUIP006

WLAN radio frame size, FTP
uplink

RF frame size distribution in FTP uplink
transfer test. If possible, WLAN devices try
to use the maximum transmission unit. Due
to radio interference, WLAN devices might
reduce the frame size, which leads to
relatively larger frame overhead, and
eventually to lower data throughput. Note
that this value is the size of the data link
layer frame, which is defined by IEEE
802.11, thus, this indicator doesn't indicate
the size of TCP/IP packets.

byte(s

QuIP013

WLAN radio frame size, HTTP
downlink

RF frame size distribution in HTTP downlink
transfer test. If possible, WLAN devices try
to use the maximum transmission unit. Due
to radio interference, WLAN devices might
reduce the frame size, which leads to
relatively larger frame overhead, and
eventually to lower data throughput. Note
that this value is the size of the data link
layer frame, which is defined by IEEE
802.11, thus, this indicator doesn't indicate
the size of TCP/IP packets.

T°€ 3spa|ay apInD Jasn adno1 aJiyddes jeudis/|

byte(s)

QURS001

Channel noise level at Eye

RF noise level in dBm, measured by Eye.

dBm

QURS002

Managed AP signal level at Eye

Measures the AP transmitted power level
of radio signal from the Eye point of view.

dBm

QURS003

AP signal to noise ratio (SNR) at
Eye

Measures the AP transmitted power level
of radio signal relative to the power level of
noise received by an Eye. Measures the AP
transmitted power level of radio signal
relative to the power level of noise
received by an Eye.

dB

QURS004

AP radio retransmission rate

Number of retransmitted frames divided by
the number of all the frames sent to
downlink by an AP.

QURS009

Global AP signal level at Eye

Measures the AP transmitted power level
of radio signal from the Eye point of view.

dBm

QURS026

Eye-AP signal level in FTP DL

Signal power level between AP and Eye,
during an FTP download test. Signal power
level between AP and Eye, during an FTP
download test.

dBm
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QURS027

Eye-AP signal level in FTP UL

Signal power level between AP and Eye,

during an FTP upload tes.t Signal power

level between AP and Eye, during an FTP
upload tes.t

dBm

QURS028

Eye-AP SNR in FTP DL

Signal to noise ratio between AP and Eye,
during an FTP download test. Signal to
noise ratio between AP and Eye, during an
FTP download test.

dB

QURS029

Eye-AP SNR in FTP UL

Signal to noise ratio between AP and Eye,
during an FTP upload test. Signal to noise
ratio between AP and Eye, during an FTP
upload test.

dB
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QURS030

Channel noise during FTP DL

Measures the average channel noise on
the channel where the FTP download test is
done. Calculated as Signal level minus SNR.

dBm

QURS031

Channel noise during FTP UL

Measures the average channel noise on
the channel where the FTP upload test is
done. Calculated as Signal level minus SNR.

dBm

QURS032

Retransmissions in FTP test

Measures the round trip time between an
Eye and a Sonar server. The test pings a
server N times with zero wait time between
the pings. The default ping packet size is 32
kilobytes. The default ping count N is 10.

ms

QURT004

32B active RTT

Measures the round trip time between Eye
and Sonar server. The test uses a serie of
pings to ping server 20 times with zero wait
time between the pings. The calculation is
done internally in Eye and the output of the
test is average, 95% percentile, max and
min values of RTT. The objective is to
measure the ping quality, not ping
availability.

ms

QURTO007

Ping success rate

Number of successful pings divided by the
total amount of ping attempts.

%

Volume

TROO1

AP uplink throughput

Measures the amount of uplink data
transmitted to an AP during a
measurement period. During the test, an
Eye listens traffic for 15 sec per each
managed access point.

Kbit/s
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TR0O02

AP downlink throughput

Measures the amount of downlink data
transmitted by an AP during a
measurement period. During the test, an
Eye listens traffic for 15 sec per each
managed access point. Measures the
amount of downlink data transmitted by an
AP during a measurement period. During
the test, an Eye listens traffic for 15 sec per
each managed access point.

Kbit/s

TROO3

Number of clients per AP

Measures the number of concurrent clients
using the specified AP during the test. This
KPI is measured concurrently with the
TRVO001 AP uplink throughput. Measures
the number of concurrent clients using the
specified AP during the test. This KPl is
measured concurrently with the TRV0O01 AP
uplink throughput.

T°€ asea|ay Jpino Jasn adnoq aJiyddes [eusis/|

TRO15

AP packet size

Measures the IEEE802.11 frame sizes
during a monitoring per AP.

byte

TR0OO18

Average QoS category in AP
traffic monitor

The average of all the used QoS-categories
during AP traffic monitoring.

Client

QURS005

Client signal level at Eye

Measures the signal power level of clients
from the Eye point of view. Measures the
signal power level of clients from the Eye

point of view.

dBm

QURS006

Client signal to noise ratio (SNR)
at Eye

Measures the signal to noise ratio of clients
from the Eye point of view. Measures the
signal to noise ratio of clients from the Eye
point of view.

dB

QURS007

Client radio retransmission rate

Number of retransmitted frames divided by
the number of all the frames sent to an AP
uplink by a client. Number of retransmitted
frames divided by the number of all the
frames sent to an AP uplink by a client.

%
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QURS008 | Client data uplink rate

Traffic balance between Client-transmitter
(uplink) and AP-transmitter (downlink). If
value is 100%, then all traffic has been
uplink (from Client to AP). If value is 0%,
then all traffic has been downlink. If value
is null, then there has been no traffic in
either direction. Traffic balance between
Client-transmitter (uplink) and AP-
transmitter (downlink). If value is 100%,
then all traffic has been uplink (from Client
to AP). If value is 0%, then all traffic has
been downlink. If value is null, then there
has been no traffic in either direction.

%
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TRO12 Client uplink data

Measures the amount of uplink data
transmitted by a client.

Kbit/s

TRO13 Client-downlind data

Measures the amount of downlink data
transmitted to a client.

Kbit/s

TRO14 Client frame size

Measures the IEEE802.11 frame sizes
during a monitoring per client.

byte

Average QoS category in client

TROO15 traffic monitor

The average of all the used QoS-categories
during client monitoring.
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