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INTRODUCTION

Ensuring IoT Devices 
Coexistence is necessary for any connected medical device to operate 
safely and effectively in crowded wireless environments. Synchrony is 
essential for stable and reliable communication. Without proper coexistence, 
your device may not detect other devices or cooperatively share the 
airwaves. This lack of communication may increase the risk to patients 
and medical professionals.   This increased risk is likely to drive increased 
attention and concern from regulatory bodies such as the U.S. Food and 
Drug Administration (FDA).

The increasing use of connected medical devices in hospitals leads to 
transmission collisions that make it challenging to ensure the coexistence 
of these devices.  You cannot have a high degree of confidence about 
coexistence unless you take appropriate actions throughout the 

architecture, design, validation / verification, and manufacturing process. 
The most important action you can take is to perform coexistence testing 
to determine your device’s tolerance to other radio signals. It is critical to 
characterize its behavior in the presence of other devices, including those 
using other radio protocols.

Coexistence testing is a method that accurately evaluates your device’s 
ability to maintain its functional wireless performance in  the presence of 
intended and unintended (interfering) signals. It is essential to understand 
the details of coexistence testing and how to perform it accurately and 
efficiently to ensure the success of your connected medical device.

This eBook outlines the four main chapters to ensure an IoT device works in 
its intended environment.

Work All the Time, Every time
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Choose  the 
Protocol
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STEP 1:

Choose the Protocol
Patients and regulatory agencies 
expect reliable, quality connectivity

Coexistence issues impact the performance of your connected 
device in a crowded wireless environment. In hospitals and other 
medical facilities, data may be missing or lost, voice quality may 
degrade, and your device’s operating range and battery life may 
decrease. Solving these problems begins when you select the 
wireless standards your device supports.

The vast number of wireless standards makes it impossible to 
allocate separate frequency bands. Interference is inevitable 
because different standards share the same frequency bands, and 
new applications continue to grow. Wireless standards employ a 
variety of techniques to help them coexist. Which standard you 
choose depends on the application and the use environment. 

This chapter explains the following common wireless 
protocols depending on your environment and needs:

• Bluetooth® Low Energy (BLE)

• Wi-Fi (HaLow)

• Near-field communication (NFC)

• ZigBee®

• NB-IoT

• LTE-M (Cat-M1)
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Wireless standards for the internet of medical 
things (IoMT) 

Short-range standards include Bluetooth® Low Energy (BLE), Wi-Fi, 
near-field communication (NFC), and ZigBee. They typically range 
from 10 to 30 meters, although all can provide a greater range under 
good conditions. Wearables, implanted medical devices, smart 
home applications, payment systems, hospital security, and building 
automation applications use short-range standards.

Long-range standards such as Narrowband IoT (NB-IoT) and 
Category M1 (Cat M1) are in use for applications where there is 
an extensive coverage area. These applications include a smart 
city, smart energy, and industrial IoT (IIoT) applications. For 
medical devices, these standards are useful in telehealth and 
remote medicine contexts where the patient is not near a hub 
or access point.
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Bluetooth® low energy 

BLE is the evolution of Bluetooth® intended for low battery drain 
operations. Designed with lower data throughput, BLE significantly 
reduces power consumption in Bluetooth® devices, enabling 
10 years of operation using coin cell batteries. BLE and Bluetooth® 
use a common media access control (MAC) layer to ensure 
coexistence with Bluetooth on the same device. 

To learn more, visit www.bluetooth.org

Technical Description

Frequency 2.4 GHz

Bandwidth 2 MHz

Data rate 2 Mbps

Modulation Gaussian frequency-shift keying (GFSK)

Range Up to 100 m

Network Wireless personal area network (WPAN)

Applications Automotive, healthcare, security, 
wearables, healthcare, and home 
entertainment
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Wi-Fi (HaLow) 

The IEEE 802.11 Wi-Fi protocol is the most widely used wireless 
internet connectivity technology today and has many variations. 
The IEEE 802.11ah (HaLow) standard applies to low data rates, long-
range sensors, and controllers. HaLow uses time slot assignments 
to avoid collisions and ensure performance in crowded wireless 
environments. 

To learn more, visit www.wi-fi.org

Technical Description

Frequency Sub-GHz

Bandwidth 1 to 16 MHz

Data rate Up to 347 Mbps

Modulation Orthogonal frequency division 
multiplexing (OFDM)

Range 1000 m

Network Wireless local-area network (WLAN)

Applications IoT, wearable devices, healthcare facilities, 
or extended range
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Near-field communication 

ISO 14443 sets the standard for near-field communication (NFC) 
technology. It operates at 13.56 MHz, and applications such as 
access control, mobile payment systems, passports, and ticketing use 
NFC technology. NFC devices can behave as terminals (proximity-
coupling devices) or readers and are very short-range devices. NFC 
employs an anti-collision protocol to avoid interference from radio-
frequency identification (RFID) devices. 

To learn more, visit www.emvco.org and www.nfcforum.org

Technical Description

Frequency 13.56 MHz

Bandwidth ± 7 kHz

Data rate 424 Kbps

Modulation Frequency shift-keying (FSK), amplitude-
shift keying (ASK)

Range 10 cm

Network Peer-to-peer (P2P)

Applications Contactless payment, security, medical 
device access, easy connection with 
other protocols (Wi-Fi, Bluetooth® identity, 
and access)
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ZigBee 

ZigBee uses IEEE 802.15.4 physical (PHY) and media access control 
(MAC) layers. Both specifications contain expanded functionality 
specifically designed to promote coexistence while mitigating 
interference. ZigBee inherently supports tree, star, and mesh 
networking so groups of devices can cooperatively pass data in 
short hops to thousands of control nodes. 

To learn more, visit www.zigbee.org

Technical Description

Frequency 815, 968, 2,400 MHz

Bandwidth 2 MHz per channel

Data rate 40 to 250 Kbps

Modulation Binary phase-shift keying (BPSK), offset 
quadrature phase-shift keying (OQPSK)

Range 100 m

Network Wireless personal area network (WPAN)

Applications Home automation, smart grid, medical 
device data collection, and remote control

 

Reduce Coexistence Risks for Connected Medical Devices    |    10



Narrowband-IoT 

NB-IoT is a low data rate, long-range addition to the LTE cellular 
network. Like LTE-M, it uses a licensed spectrum. NB-IoT offers 20 to 
250 Kbits / second data rates, depending on what parts of the LTE 
resource blocks it is using. The optimized standard’s air interface 
ensures a harmonious coexistence with LTE, but it requires a 
contract with a cellular service provider. 

To learn more, visit  
www.gsma.com/iot/narrow-band-internet-of-things-nb-iot

Technical Description

Frequency GSM/LTE band

Bandwidth 180 kHz

Data rate Up to 250 kbps

Modulation BPSK, QPSK, opt 16 QAM (quadrature 
amplitude modulation)

Range Tens of km

Network WAN (wide area network)

Applications Critical infrastructure and agriculture
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LTE-M (Cat-M1) 

Cat-M1 uses a cellular LTE-licensed spectrum. It is well-suited for 
applications that require in-depth coverage where latency, mobility, 
and data speed requirements are less stringent. By making LTE-M 
compatible with LTE, it is possible to reuse the same hardware and 
share spectrum without coexistence issues. However, it requires a 
contract with a cellular service provider. 

To learn more, visit www.gsma.com/iot/long-termevolution-machine-
type-communication-lte-mtc-cat-m1/

Technical Description

Frequency LTE bands

Bandwidth 1.4 MHz

Data rate 200 Kbps to 1 Mbps

Modulation Orthogonal frequency-division 
multiplexing (OFDM)

Range 1000 m

Network Wide-area network (WAN)

Applications Lower speed and power versions of LTE in 
3GPP Release 12 / 13; Cat-M1 is expected 
to be used on machine-to-machine (M2M) 
applications for industrial IoT
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Understanding 
Coexistence

CHAPTER 2
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STEP 2:

Understanding Coexistence
Interference of things

Customers expect IoT devices to operate seamlessly, regardless of which 
standard they use, no matter how dense the wireless environment. How 
exactly do you achieve that?

This chapter covers the basics of coexistence,  
including:

• The definition of coexistence.

• The factors creating coexistence concerns.

• An introduction to coexistence testing.

Reduce Coexistence Risks for Connected Medical Devices    |    14



Defining coexistence

Coexistence is the ability of wireless equipment to operate in the 
presence of other equipment using dissimilar operating protocols or 
standards. When two pieces of wireless equipment are nearby and 
operating on the same or a close frequency, they are both affected. 
The densest spectrum utilization is in the license-free industrial, 
scientific, and medical (ISM) bands at 2.4 and 5 GHz. Bluetooth® 
devices such as microwave ovens, cordless phones, and wireless 
surveillance cameras are all examples of wireless equipment that 
can cause interference. Licensed spectrums such as cellular phone 
bands are under tight control. However, their transmissions can 
affect users of nearby frequency bands.

Coexistence concerns

The following are four key factors that drive coexistence concerns 
because these factors directly impact the communications reliability 
of your IoT device:

• the increasing use of wireless technology for critical equipment 
connectivity

• the extensive use of unlicensed or shared spectrum the higher 
deployment rates of sensitive equipment, including medical 
devices such as intravenous infusion pumps, pacemakers, and 
emergency detection devices found in a connected vehicle

• the massive deployments of sensors for smart cities, industrial 
applications, and more
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To better understand coexistence, consider the 
example of a smart hearing aid communicating 
with a mobile phone in a hospital. Along the corridor 
to a patient’s room, there are wireless LAN access 
points, nurse call stations, Bluetooth® devices at the 
nursing station, microwave ovens in the pantry, and 
medical devices that sound alarms. Visitors may bring 
smartphones and tablets, all simultaneously using 
cellular, LTE, Bluetooth®, and Wi-Fi.

In this scenario, these different devices and standards 
are all sources of interference, potentially disrupting 
the optimal operation of the wireless devices around 
them. With sensors everywhere today, the interference 
problem will only increase.

Distance & orientation

Device 
wireless link

Sample wireless interferer
(unintended signals)
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Introduction to coexistence testing

Coexistence testing evaluates the ability of a device to maintain its 
functional wireless performance (FWP) in different RF environments, 
whether in a crowded wireless environment like a hospital or a mixed 
environment such as a train or subway station.

Coexistence testing differs from electromagnetic interference (EMI), 
electromagnetic compatibility (EMC), or protocol compliance 
testing. It does not have fixed pass / fail limits. Coexistence testing 
evaluates both the intended and unintended / interference signal 
impact on your device.

Testing coexistence requires the equipment under test (EUT) 
to initiate communications with its companion device. A signal 
generator is set up in parallel to generate an unintended interference 
signal to disturb the communication. A signal analyzer monitors 
the intended signal between the EUT, its companion device, and 
the unintended signal. The system monitors the EUT’s operation for 
degraded performance using the key performance indicator (KPI) 
metric as a benchmark.

EMI/EMC tests

Measure the proper operation of circuits against 

fixed standards of emissions across intended and 

unintended frequencies

    Coexistence test

Measures FWP in the 

presence of interference

Protocol compliance tests

Ensure that networks of similar devices using 

the same standard can communicate and share 

the channel, following the rules of that standard
≠ ≠
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Select Your 
Technique

CHAPTER 3
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STEP 3:

Select Your Technique
Coexistence factors at the 
physical layer

You have picked your protocol and now have a comprehensive understanding 
of coexistence and how it can negatively impact your device’s functional 
wireless performance (FWP). 

Different standards are unable to share channels cooperatively. For example, 
a Bluetooth® device using a frequency-hopping spread spectrum (FHSS) is 
unable to detect and understand an 802.11 transmission using orthogonal 
frequency-division multiplexing (OFDM) or direct sequence spread spectrum 
(DSSS) modulation on the same radio frequencies.

While efforts to improve coexistence in standards are underway, the problem 
is still a long way from being resolved. This chapter covers three techniques 
you can use to improve the coexistence of your device and networks:

•  physical separation

• frequency separation

• time separation

Each technique faces unique challenges when used in challenging  
RF environments.
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Technique 1: physical separation

Physical separation reduces interference by reducing competition for shared 
spectrum and reducing the signal strength so that the signals are less likely 
to interfere with one another.

Physically separating different networks reduces interference, and interfering 
signals from another network are weaker. Physical separation increases 
the probability that each network, and the devices it supports, can operate 
simultaneously without errors.

Challenge

The technique does not work well in dense wireless locations. For example, 
hundreds or thousands of wireless IoT devices in the healthcare environment 
may operate on the same 2.4 GHz ISM band using incompatible protocols. 
In this environment, it is impractical to use physical separation to reduce 
interference.

WiFi
hotspot
phone

WiFi
AP1

ZigBee
1

ZigBee
2

WiFi
AP3

WiFi
AP2

WiFi
client
device

Technique 2: frequency separation

Frequency separation is a technique used to improve the performance of 
mixed wireless networks.

A reduction in interference occurs between the devices operating in those 
networks when one network operates on a different frequency from another 
network. This reduction in interference occurs no matter the distance 
between the networks.

Challenge

While frequency separation is a valid technique, it is not always practical for 
the 2.4 GHz ISM band, which contains overlapping Bluetooth®, ZigBee, and 
802.11 channels. You cannot specify which channels your devices use in a 
shared spectrum.

802.11a/g/n...
802.15.4 
(ZigBee)

802.15.2 
(Bluetooth)

Non-overlapping 
channels  
(2.4 GHz)

3 16 79

Bandwidth 22 MHz 5 MHz 1 MHz
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Technique 3: time separation

Time separation is a technique whereby transmissions are sent and received 
at different times to avoid collisions and interference. Time separation is 
possible because most radio networks and protocols are designed not to 
transmit 100% of the time because they use only small segments of time 
to transmit.

Challenge

Designs for most radio standards cannot detect other network transmissions 
and cooperatively share channels. As the volume of data being transferred 
increases, it takes additional time to send data and the corresponding 

WiFi WiFi Bluetooth Bluetooth

Time

WiFi WiFiZigBeeZigBee !!

acknowledgments. This process increases the chance of a device not 
acknowledging other protocols transmitting during a critical data transfer.

Transmissions may collide, potentially causing errors and requiring 
retransmitting the data. This process creates even more congestion 
because the data transmission may have to occur two or more times until 
properly received.
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Create a  
Test Plan

CHAPTER 4
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STEP 4:

Create a Test Plan
Delivering reliable device and network 
performance

Implementing one or more of the coexistence techniques is essential to 
delivering reliable device and network performance.

Testing these implementations is critical to producing the highest quality 
device and gaining the utmost confidence that it will work as intended in 
any radio frequency (RF) environment.

There are five steps to create an optimal coexistence 
test plan:

1. Characterize the expected RF environment.

2. Choose your test signals.

3. Define functional wireless performance.

4. Choose a physical format.

5. Perform the coexistence test.
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Step 1: characterize the expected 
RF environment

It is crucial to perform field measurements in the frequency band of interest 
to characterize the RF environment where your device will operate. You 
need to develop a model of signals present in the target environment, the 
strength of those signals, and the spectrum they use.

A traditional swept spectrum analyzer is often ineffective for this task. 
Device digital transmissions are very short and can come and go before the 
sweep reaches the frequency in use, leaving them undetected.

A real-time spectrum analyzer (RTSA) provides accurate field measurements. 
The RTSA enables you to continually sample the spectrum with a high-speed 
analog-to-digital converter (ADC).

When characterizing your expected RF environment, the RTSA first performs 
a real-time fast Fourier transform to identify the types of signals present. 
Other spectrum analysis software may be necessary to identify which 
protocols are in use. The signal strength presents itself with the identified 
transmission rates.

Step 2: choose your test signals

Once you identify the signals in the target environment, you must select the 
necessary type and number of signals to generate or model the coexistence 
test. This method may require you to select three different tiers of test signals.

For example, you may need to choose a single Wi-Fi network passing data at 
the lowest tier, two Wi-Fi signals, and one Bluetooth® signal passing data at 
higher data rates. You may need three Wi-Fi and five Bluetooth®  signals at 
the highest tier. These interference tiers correspond to increasing levels of 
risk, a concept quite familiar to medical device designers.
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Step 3: define functional wireless 
performance

Functional wireless performance (FWP) is a metric that measures the 
success or failure of the device under test (DUT) in a specific environment. 
The metric defines the required behavior of the DUT in its radio channel.

For this step, you need to compile a list of the functions your device must 
perform to operate properly and coexist with other devices.

These functions may include:

• Fast Start-up and connection to the wireless network in a facility.

• Prompt status reports analyzing the results.

• Up to five data exchanges per minute while roaming between 
access points (APs).

The FWP requirements you compile on the device and application type and 
its defined normal operating behavior.

Step 4: choose a physical format

The final step in creating your coexistence test plan is to choose the 
physical format of your test.

There are four ways to configure test equipment for coexistence testing. 
Each configuration consists of similar components:

•  The device under test (DUT).

•  The device that connects or pairs with the DUT.

•  The competing network devices.

•  The spectrum analyzer.

The configuration you choose depends on practical considerations. Do you 
have access to an external antenna connection on the DUT? Will your device 
operate in a multiple-input, multiple-output (MIMO) network? Does your 
device have directional antennas?
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Method 1: conducted / wired test

You can perform this test by combining the intended and 
unintended signals and connecting them to an access port next 
to or in place of the antenna. Testing excludes the effects of 
the antenna; however, it is possible to account for MIMO and 
beamforming. This method is the most repeatable; however, it is  
the least realistic test method. 

Unintended
signal device 1

Unintended
signal device 2

Splitter/
coupler

Splitter/
coupler

Spectrum
monitor

EUT

Variable
attenuator #2

Variable
attenuator #1

EUT
companion

device

20 dB
attenuation

20 dB
attenuation

20 dB attenuation

Shielded
anechoic chamber

Shielded
anechoic chamber

Circularly polarized
antenna

Circularly polarized
antenna

Variable
attenuator

Power
divider/combiner

Spectrum
monitor

Interference
source

Method 2: multiple chamber / hybrid test

The actual equipment and antennae generate the signals. This 
method places the EUT and companion device in separate 
chambers to control the exposure of the signals to the EUT. This 
method accounts for the channel effects; testing also includes the 
antenna effects. 
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X

X

Unintended 
signal Rx

EUT
EUT

companion
deviceLine-of-sight 

Separation distance between 
EUT and interfering network; 
recommend line-of sight

Spectrum
monitor

Unintended 
signal Tx

X

X

Unintended 
signal RX

EUT
EUT

companion
deviceLine-of-sight deployment or

non-line-of-sight deployment

Separation distance between 
EUT and interfering network; 
recommend line-of sight

Spectrum
monitor

Unintended 
signal TX

Method 3: radiated-anechoic chamber (RAC) test

This test is conducted in a semi- or fully anechoic chamber to 
ensure the environment does not decrease the repeatability of the 
test results. The environment may not resemble the deployment 
environment because it includes antenna effects.

Method 4: radiated open environment (ROE) test

There is no shielded room, so you will be able to test any wireless 
device(s). The devices can be in a line-of-sight or non-line-of-sight 
configuration. This method is the least repeatable due to ambient 
signals — testing can be susceptible to ambient signals.
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Step 5: perform the coexistence test

The final step is to perform coexistence testing using the test 
method that best works for your needs.

The most efficient and cost-effective approach to coexistence 
testing involves complete stress testing of your device’s integrated 
wireless module. 

Best practices for end-to-end testing are:

• Test your device early in the process according to the appropriate 
standard’s wireless coexistence and interference tests.

• Testing your device’s access points and infrastructure ensures 
functionality. 

• Testing the wireless range, coexistence, and roaming to 
characterize the RF environment where your device needs to 
work ensures it operates properly.

You can analyze the test results to identify potential coexistence 
problems such as radio chip and module RF performance, module 
firmware, central processing unit performance and defects, and 
module driver firmware defects). Your team can address and resolve 
these issues in the lab.

This approach minimizes risk to your budget and schedule while 
helping to protect your company’s reputation. The result is a 
probability of coexistence or likelihood of coexistence (POC / LOC) 
metric, which is a percentage that indicates the probability of your 
device’s successful operation in the test environment.

Develop
Verify device features at the start of the 
development cycle to eliminate risks

Execute
Make use of reference tests to accelerate 
test programs involving leading features

Analyze
Discover and resolve defects early to ensure 
a faster, more cost-e�ective development
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Achieve 
Coexistence

CHAPTER 5
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For more information

To learn more about Keysight’s solutions for coexistence testing, 
go to Design and Test Solutions for the Internet of Things.

 

SUMMARY

Achieve Coexistence

Coexistence is key to ensuring the stable and reliable functional performance 
of your IoT device in its intended RF environment. This eBook has four steps 
outlined in this guide to locate and identify interference that may adversely 
impact your device.

Step 1: Determine which wireless protocol to use in your IoT device by 
evaluating your options and the various measures available to avoid 
interference.

Step 2: Gain a clear understanding of how interference can impact your 
device and why coexistence is critical. Learn how coexistence testing can 
identify undesirable behavior in the presence of interfering signals. 

Step 3: Explore three commonly used techniques to improve device and 
network coexistence and the challenges associated with each one.

Step 4: Design your coexistence test plan and perform the necessary 
testing. If interference sources cause your device to miss functional wireless 
parameters, identify the source and resolve problems in the lab.

Step 5: Before deploying a device to the consumer marketplace, it is 
easier to locate, identify, and mitigate interference problems. Once in a 
consumer’s hands, any unexpected behavior from your device can erode 
user confidence, degrade your brand, and even result in a potentially costly 
recall. It is less costly and easier to solve coexistence issues in the lab before 
they become problems in the field.

Bluetooth® and the Bluetooth® logos are registered trademarks owned by Bluetooth 
SIG, Inc., and any use of such marks by Keysight Technologies is under license.

Reduce Coexistence Risks for Connected Medical Devices    |    30

https://learn.keysight.com/iot-101/design-and-test-solutions-for-the-internet-of-things-2


This information is subject to change without notice. © Keysight Technologies, 2019 – 2022, Published in USA, October 18, 2022, 5992-3467EN

Keysight enables innovators to push the boundaries of engineering by quickly solving design, emulation, and 
test challenges to create the best product experiences. Start your innovation journey at www.keysight.com.

http://www.keysight.com
https://www.keysight.com/

	Chapter 1
	Chapter 2
	Chapter 3
	Chapter 4
	Summary

	Button 626: 
	Page 2: 
	Page 4: 
	Page 5: 
	Page 6: 
	Page 7: 
	Page 8: 
	Page 9: 
	Page 10: 
	Page 11: 
	Page 12: 
	Page 13: 
	Page 14: 
	Page 15: 
	Page 16: 
	Page 17: 
	Page 18: 
	Page 19: 
	Page 20: 
	Page 21: 
	Page 22: 
	Page 23: 
	Page 24: 
	Page 25: 
	Page 26: 
	Page 27: 
	Page 28: 
	Page 29: 
	Page 30: 

	Button 625: 
	Page 2: 
	Page 4: 
	Page 5: 
	Page 6: 
	Page 7: 
	Page 8: 
	Page 9: 
	Page 10: 
	Page 11: 
	Page 12: 
	Page 13: 
	Page 14: 
	Page 15: 
	Page 16: 
	Page 17: 
	Page 18: 
	Page 19: 
	Page 20: 
	Page 21: 
	Page 22: 
	Page 23: 
	Page 24: 
	Page 25: 
	Page 26: 
	Page 27: 
	Page 28: 
	Page 29: 
	Page 30: 

	Button 624: 
	Page 2: 
	Page 4: 
	Page 5: 
	Page 6: 
	Page 7: 
	Page 8: 
	Page 9: 
	Page 10: 
	Page 11: 
	Page 12: 
	Page 13: 
	Page 14: 
	Page 15: 
	Page 16: 
	Page 17: 
	Page 18: 
	Page 19: 
	Page 20: 
	Page 21: 
	Page 22: 
	Page 23: 
	Page 24: 
	Page 25: 
	Page 26: 
	Page 27: 
	Page 28: 
	Page 29: 
	Page 30: 

	Button 622: 
	Page 2: 
	Page 4: 
	Page 5: 
	Page 6: 
	Page 7: 
	Page 8: 
	Page 9: 
	Page 10: 
	Page 11: 
	Page 12: 
	Page 13: 
	Page 14: 
	Page 15: 
	Page 16: 
	Page 17: 
	Page 18: 
	Page 19: 
	Page 20: 
	Page 21: 
	Page 22: 
	Page 23: 
	Page 24: 
	Page 25: 
	Page 26: 
	Page 27: 
	Page 28: 
	Page 29: 
	Page 30: 

	Button 623: 
	Page 2: 
	Page 4: 
	Page 5: 
	Page 6: 
	Page 7: 
	Page 8: 
	Page 9: 
	Page 10: 
	Page 11: 
	Page 12: 
	Page 13: 
	Page 14: 
	Page 15: 
	Page 16: 
	Page 17: 
	Page 18: 
	Page 19: 
	Page 20: 
	Page 21: 
	Page 22: 
	Page 23: 
	Page 24: 
	Page 25: 
	Page 26: 
	Page 27: 
	Page 28: 
	Page 29: 
	Page 30: 

	Button 627: 
	Page 2: 
	Page 4: 
	Page 5: 
	Page 6: 
	Page 7: 
	Page 8: 
	Page 9: 
	Page 10: 
	Page 11: 
	Page 12: 

	Button 628: 
	Button 629: 
	Button 630: 
	Button 631: 
	Button 632: 
	Button 633: 
	Page 13: 
	Page 14: 
	Page 15: 
	Page 16: 
	Page 17: 

	Button 634: 
	Page 18: 
	Page 19: 
	Page 20: 
	Page 21: 

	Button 635: 
	Page 22: 
	Page 23: 
	Page 24: 
	Page 25: 
	Page 26: 
	Page 27: 
	Page 28: 

	Button 636: 
	Page 29: 
	Page 30: 



