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Impressive Numbers 

• It is estimated that there are now 1.75 Billion 
Smartphones in the world 

• One out of every five people on the planet 
(20%) owns a Smartphone 
– One out of every 17 people on the planet own a 

tablet 
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The World Is Moving Towards Wireless 

• The US adapted computer and network 
technology early and is still somewhat focused 
on desktop and laptop technology 

• Most of the rest of the world skipped this 
phase and went directly to wireless devices 

• Many Apps and Services are now conceived 
and created entirely for wireless devices and 
their unique capabilities 
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How The Phone Network Works 
(And how that is changing) 

12/2014 6 



Local Wireline Call 
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Tandem Routed Call 

12/2014 8 

Tandem 
Switch 

Local 
Switch 

Local 
Switch 

Central Office 



‘Toll Call’ (a.k.a. ‘Long Distance’) 
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Mobile Phone Call 
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Moving Within The Cell 
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Call Handoff 
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Integrated Network 
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Wireless Evolution: 1980’s 

• The first cellular implementations (referred to 
as 1st Generation or 1G) were analog  
– No data capability 
– You could use them to….. 

…. Make Phone Calls! 
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2nd Generation (2G): 1990’s 

• CDMA and GSM protocols were introduced 
– Digital signal format 
– Voice calls continued to be routed to the voice 

network 
– Additional equipment was installed at the cell site 

to handle the data traffic 
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2nd Generation (2G): 1990’s 

• You could download ringtones! 
• Introduced Short Messaging Service (SMS) 

– 160 character maximum 
– No attachments (Pictures, Videos, etc.) 

• Was Enhanced with EDGE  
– Enhanced Data-rates for GSM Evolution  
– Provided an increase in data speeds 
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3G Data Enhancements 

• 3G emerged around 1999 
– Offered improved data speeds 
– PDA’s (Personal Digital Assistants) and 

Smartphones emerged around this time 

• A long term roadmap that would lead to a 
high speed mobile network was established 
around this time… 
– Referred to as ‘Long Term Evolution’ or LTE 
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3G Data Enhancements 

• By 2005 3G was enhanced further to provide 
more throughput (HSPA+) 
– Some carriers branded this as ‘4G’ 
– (There are no formal standards defining 4G) 
– The iPhone (2007) and Android phones (2008) 

were introduced about this time 
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4G Data Enhancements 

• Today the industry has moved onto what is 
referred to as 4G LTE (Long Term Evolution) 
– Native IP over wireless 
– Offers much faster data throughput 

• But note that your plain old phone calls are 
still being carried over the ‘old’ 3G network 

… For now 
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Voice and Data Are Still Separated in 
4G LTE 
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The Future: Voice Over 4G LTE (VoLTE) 
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Handoffs Are More Complicated 
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Handoffs Are More Complicated 
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Other VoLTE Notes  

• Audio quality may improve with VoLTE 
– Current SmartPhone CODEC and spectrum 

limitations result in relatively poor audio quality 
– HD audio is one possible new service 

• The carriers need to work out how they will 
exchange VoLTE calls 
– AT&T and Verizon just announced that they had 

reached an agreement on how this will be done 
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Mobile/Cellular Characteristics 

Radio Frequency 
– Licensed Spectrum Allocated by the FCC (in the US) 
– Has become a very valuable commodity 
– Demand drove acceleration of conversion to Digital 

Television (completed in 2009) 

Technology/Wireless Protocol 
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Band UHF Frequency (MHz) 

700 698–806 

800 806–824 and 851–869 

850 824–849 and 869–894 

1400 1,392–1,395 and 1,432–1,435 

PCS 1,850–1,910 and 1,930–1,990 

AWS 1,710–1,755 and 2,110–2,155 

BRS/EBS 2,496–2,690 

Source:  Cellular frequencies 
https://en.wikipedia.org/wiki/Cellular_frequencies 



Mobile/Cellular Characteristics 

Radio Frequency 
Technology/Wireless Protocol 

– Determines how the mobile phone 
communicates with the cell tower 

– Also determines features and capabilities that will 
be available 

– Two major technologies in use today: CDMA and 
GSM 
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Wireless Technologies 

• CDMA 
– Code Division Multiple Access 
– Used by Sprint and Verizon 
– Also popular in Russia and some Asian and African 

Countries 
• GSM 

– Global System for Mobile 
– Used by AT&T, T-Mobile and most of the rest of 

the world 
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What’s The Difference? 

• Functionally 
– No difference at all. They both work well. 

• Practically 
– CDMA phones are restricted to the provider you 

bought it from. You cannot switch providers. 
– GSM phones have a SIM card that can be swapped to 

allow the phone to be used with another carrier 
(restrictions apply) 

– Your choice may restrict your ability to use the phone 
in certain parts of the world (‘Roaming’) 
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Choosing A Provider 

• If you travel abroad frequently the protocol 
(GSM or CDMA) may be very important to you 

• If you spend a significant amount of time in 
two or more locations in the US, coverage will 
be important 
– All providers provide good coverage in most major 

cities 
– Coverage in less densely populated areas varies 

greatly and might be a significant concern  
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Good Article Comparing Providers 

4G LTE / 3G cellular data speed comparison: 
AT&T vs Verizon Wireless vs Sprint vs T-Mobile 

 
http://www.phonearena.com/news/4G-LTE--3G-cellular-data-speed-comparison-AT-T-vs-Verizon-Wireless-vs-Sprint-vs-T-Mobile_id64056 

 
29 Dec 2014 
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Choosing A Phone 

• Even though they are called ‘Smart Phones’ 
most of the things that differentiate them 
have very little to do with how well the make 
and receive phone calls 

• What they offer (and how they are used) 
depends largely on the Operating System used 
on the Smartphone 
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Operating Systems 

• Android - Google 
• iOS – Apple 
• Windows Phone – Microsoft 
• Blackberry 
• Firefox OS 
• Sailfish OS 
• Tizen 
• Ubuntu Touch OS 
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Mobile operating systems 
https://en.wikipedia.org/wiki/Mobile_operating_system 
 
Smartphone OS Market Share, Q3 2014 
http://www.idc.com/prodserv/smartphone-os-market-share.jsp 
 

About 96% of the existing market 

https://en.wikipedia.org/wiki/Mobile_operating_system
http://www.idc.com/prodserv/smartphone-os-market-share.jsp
http://www.idc.com/prodserv/smartphone-os-market-share.jsp
http://www.idc.com/prodserv/smartphone-os-market-share.jsp
http://www.idc.com/prodserv/smartphone-os-market-share.jsp
http://www.idc.com/prodserv/smartphone-os-market-share.jsp
http://www.idc.com/prodserv/smartphone-os-market-share.jsp
http://www.idc.com/prodserv/smartphone-os-market-share.jsp
http://www.idc.com/prodserv/smartphone-os-market-share.jsp


Android 

• This is an open source operating system 
created by Google 

• It is the platform of choice for many 
Smartphone manufacturers 
– In use on millions of mobile devices in more than 

190 countries 
– About 84% of the Smartphones in existence run 

this operating system 
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iOS 

• Developed by Apple and available only on 
their products 

• iOS market share has declined from about 
20% to around 12% 

• However, iOS users represent a lot of 
purchasing power 
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iOS devices dominate online Christmas 
shopping stats 

Luke Dormehl in Cult of Mac (Dec 29, 2014) 
 

“57.1 percent of online shopping via a mobile device was 
carried out using an iPhone or iPad: up 8.3 percent compared 
to the previous year” 

 
“iOS accounted for an average of $97.28 per order on 
Christmas Day, compared to just $67.40 on Android” 

 
“With the continued rise of Apple Pay, which makes online 
payments easier than ever, look for that number to increase 
throughout 2015” 
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Apple Pay 

• Mobile Payment/Digital Wallet Platform 
• Information about each credit card is 

encrypted and stored on the iPhone 
– Apple does not store this information on their 

servers 
– Your credit card numbers are not shared with the 

merchant during transactions 
• Available in October, 2014, it  accounted for 

1% of all digital transactions in November 
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Unlocked Phones 

• Can be used with other carriers 
• May me used in other countries 

– Either case will require a new SIM card (GSM 
phones only) 

• This generally, but not always, means you will have a 
different phone number 

• You can also sell or give your phone to 
somebody else to use 
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Unlocking Your Phone 

• You can purchase an unlocked phone to begin 
with 

• If you obtained the phone with a commitment 
you will need to wait until that commitment 
has been met (or pay a hefty penalty) 
– Once this has been done you can contact your 

provider and arrange to have the phone unlocked 
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SIM Card (GSM Only) 

• If you are transferring from one phone to 
another you can move the SIM card from the 
old phone to the new phone 

• Most phones use a Micro SIM 
• Apple iPhone6 and Motorola Moto X use a 

(smaller) nano-SIM 
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Cellular Plans 

• Used to focus heavily on:  
– The number of minutes you could talk each month 
– How many text (SMS) messages you could send 
– Whether or not you paid roaming charges for out 

of region use 
– Cost for long distance calls 

• Some carriers offered ‘unlimited’ data plans 
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Data Is Now The Focus 

• Most carries sell plans with a fixed, specified 
amount of data each month 

• Texting (SMS) is usually unlimited 
• Voice service is a free or very low cost 

component 
• Many carriers also want you to ‘bundle’ your 

wireless, data and cable services to obtain 
discounts 

• Many also offer shared/family data plans 
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Competition Is Driving Costs Down 

• Google may offer wireless plans, using T-
Mobile, Sprint networks: report  

– http://www.marketwatch.com/story/google-may-offer-wireless-plans-using-t-mobile-sprint-networks-report-2015-01-21?siteid=yhoof2 

• Mobile price wars continue as AT&T lets 
customers rollover data 

– http://finance.yahoo.com/news/mobile-price-wars-continue-as-at-t-lets-customers-rollover-data-201544070.html 

• How to save money on your cell phone plan 
– https://finance.yahoo.com/news/save-money-cell-phone-plan-110000180.html 
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Paying for the Smartphone is Changing 

You can get a Smartphone for free (older 
models) or at a significant discount (~ half price) 
if you commit to a 2 year plan 

– You usually pay a higher monthly fee for phones 
obtained this way 

– At that end of the 2 years you own the phone 
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Own Your Phone 

You can now buy the phone and pay for it with 
financing provided by the carrier 

– Currently this amounts to a 0% (usually 2 year) 
loan 

• You (eventually) pay the full price of the phone (but no 
interest) 

– You are usually restricted from upgrading the 
phone for some period of time (12 to 20 months) 

– Your monthly service charges are often lower for 
phones obtained this way 
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Apple iPhone 6 - 16GB - Space Gray smartphone 



AT&T: 16G iPhone 6, 1G Data Plan 
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Buy Next 24 2-Year 
Phone Cost  $     659.99   $              -     $    200.00  
Sales Tax  $       54.45   $       54.45   $       16.50  

      
Activation Fee  $              -     $              -     $       40.00  

      
Payment (30 Months)  $              -     $       21.67   $             -    

Total:  $              -     $     650.10   $             -    
      

Access Charges (First 24 months)  $       15.00   $       15.00   $       40.00  
Access Charges (last 6 months)  $       15.00   $       15.00   $       15.00  

Total:  $     450.00   $     450.00   $ 1,050.00  
      

1GB Data Plan (per month)  $       25.00   $       25.00   $       25.00  
Total:  $     750.00   $     750.00   $    750.00  

      
Total Cost over 30 Months  $  1,914.44   $  1,904.55   $ 2,056.50  



Verizon: 16G iPhone 6, 1G Data Plan 
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Buy Edge 2-Year 
Phone Cost  $     649.99   $              -     $    199.99  
Sales Tax  $       53.62   $       53.62   $       16.50  

      
Activation Fee  $              -     $              -     $             -    

      
Payment (24 Months)  $              -     $       27.08   $             -    

Total:  $              -     $     649.92   $             -    
      

1 GB Data Plan (First 24 months)  $       45.00   $       45.00   $       60.00  
1 GB Data Plan (last 6 months)  $       45.00   $       45.00   $       45.00  

Total:  $  1,350.00   $  1,350.00   $ 1,710.00  
      

Total Cost over 30 Months  $  2,053.61   $  2,053.54   $ 1,926.49  



Confused by new no-contract plans? 
You're not alone 
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http://www.cnet.com/news/confused-by-new-no-contract-plans-youre-not-alone/ 
 

Good article that talks about when to upgrade 
and some of your purchase options 

http://www.cnet.com/news/confused-by-new-no-contract-plans-youre-not-alone/


What to do before selling or donating 
your phone 
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http://www.cnet.com/news/what-to-do-before-selling-or-donating-your-phone/ 
 

• Get Your Contacts 
• Data & Apps 
• Media 
• SIM Card 
• Wipe It Clean 

http://www.cnet.com/news/what-to-do-before-selling-or-donating-your-phone/


Your SmartPhone is Many Things 

• Instant Messaging Device 
• Camera (still & video) 
• Navigation Device 
• Wireless Connectivity Device (Wi-Fi and 

Bluetooth) 
• Audio Recording & Playback 
• TV 
• Computer 
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Instant Messaging (a.k.a. Texting) 

• Basic SMS texting (160 Character Limitation) 
has been available since the network went 
digital (2G) 

• This is provided as part of your voice plan 
• You should be able to send and receive SMS 

text messages with any active cellular phone 
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Multimedia Messaging (MMS)  

• This is probably what you think of a texting 
• It extends the SMS standard and allows you to 

send pictures, movies and other attachments 
with your message 

• This is a data service, not a voice service, so 
you need data connectivity (as part of you 
carrier plan or Wi-Fi) to utilize it 
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How to send free text messages from 
your PC 

Informative article that explains how to: 
• Send texts via your email client 
• Send texts via Apple’s Messages (iOS only) 
• Send texts via MightyText (Android only) 
• Send texts via a free SMS website 
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http://www.digitaltrends.com/mobile/how-to-send-free-text-messages-online/ 
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Digital Camera 

• Most Smartphones have built in cameras that 
can be used to capture still and motion images 

• Most now provide adequate resolution 
(anything over 5 MP) 
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Smartphone vs. Dedicated Camera 

• Disadvantages 
– Performs poorly in low light situations 
– No Flash/Low Power Flash 
– Low quality lens 
– No optical zoom 

• Advantages 
– “The Best Camera is the one you have with you” 
– Easier to share pictures 
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Filmmakers: Finally, There's 4K on 
Your Phone 
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“The Ultrakam 4K app 
debuted for the iPhone 6, 
allowing filmmakers on a 
shoestring to create amazing 
images on their phones for 
less than $10.” 

The Blog: Gina Hall 
12/31/2014 

http://www.huffingtonpost.com/gina-hall/filmmakers-get-ready-for-_b_6336558.html 



How one of the best films at Sundance 
was shot using an iPhone 5S 

Tangerine: A breakout hit made with an $8 app 
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http://www.theverge.com/2015/1/28/7925023/sundance-film-festival-2015-tangerine-iphone-5s 



Navigation Device 

• Most Smartphones now have a built in GPS 
receiver 

• Apps can utilize this capability and provide 
integrated functionality 

• Turn by turn navigation apps have allowed 
Smartphones to replace many dedicated GPS 
devices 
– Most are free, and are automatically updated 
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Disadvantages 

• Navigation may not be possible in remote 
areas where cell coverage is not available 

• Reduces battery life 
• Screen may be hard to see 
• Audio may not be audible 
• May not be able to use the phone while 

navigating 
• Need to hold it or buy a mounting device 
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Wireless Access Device 

• Wi-Fi 
– Allows your Smartphone to access the internet 

• Bluetooth 
– A wireless technology standard that can be used 

to exchange data over short distances 
– Can be used to:  

• Connect external Speakers or Headphones 
• Tie your device into your cars audio system 
• Wireless control of remote devices 
• File exchange 

12/2014 64 



It Can Be A Wi-Fi Router 

• You can enable a Personal Hotspot and allow 
nearby Wi-Fi devices to access the internet 
through your Smartphone 

• There may or may not be a service charge 
from your carrier to enable this feature 

• Note that the attached devices are utilizing 
your data 
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Wi-Fi Calling 

• A technology that allows your Smartphone to 
send voice packets to your carrier using a Wi-Fi 
connection 

• T-Mobile and Sprint now offer this capability on 
selected phones 

• Problem: What happens to an active call when 
you move out of Wi-Fi range? 
– Answer: The call is dropped! 
– This problem may be minimized/resolved when VoLTE 

is available 
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Audio Recorder 

• Smartphones are capable of converting analog 
audio into relatively high a quality digital 
recording 

• Can use built in or external microphone 
• How long the recording can be depends on many 

factors:  
– The App you use 
– File Format 
– Recording Rates and other settings 
– Available memory 
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Sophisticated Audio Playback 

• Play recording you make 
• Music 

– Purchased/downloaded 
– Streaming 

• Audio Books 
• Podcasts 
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Output Device Choices 

• Built In Speakers 
• Headphones 
• External Speakers 

– Wired (headphone Jack) 
– Bluetooth 

• Integrated into your cars audio system (via 
Bluetooth) 

• Apple TV – can be used to stream music or 
videos stored in your iTunes library to your TV 
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It’s A TV 

• People now spend an average of two hours 
and 57 minutes each day on mobile devices 
– up 9.3 per cent from just nine months ago. 

• The time spent watching television has stayed 
the same since 2012, at two hours and 48 
minutes per day 
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Phones and tablets have replaced the TV: People now spend THREE hours a day on mobile devices 
http://www.dailymail.co.uk/sciencetech/article-2844227/Mobiles-tablets-replaced-TV-People-spend-THREE-hours-day-mobile-devices.html#ixzz3Onkb2nI3 

http://www.dailymail.co.uk/sciencetech/article-2844227/Mobiles-tablets-replaced-TV-People-spend-THREE-hours-day-mobile-devices.html%23ixzz3Onkb2nI3


AT&T tackles LTE-Broadcast at college 
football championship 
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It’s A Computer 

The modern Smartphone is also a sophisticated 
personal computer 

– It is optimized to run mobility enhanced 
applications that are integrated with all of the 
audio, video, GPS and connectivity resources 
available on the phone 

• Android users can choose from 1.3 Million Apps 
• Apple users only have 1.2 Million available to them 

– These offer a wide and growing range of services 
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Mobility Enhanced Apps 

• They know where you are 
• You can tell them where you want to go 
• They can interact with you in a variety of ways 

– Visually (on the screen) 
– Audio 

• Speakers/Headphones 
• Bluetooth 

– Video 
– Biometrically (Finger Print Authentication) 

• They can interact with other devices 
– Internet, Wi-Fi or Bluetooth 
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You can use it as a Phone too! 

• Makes and receives calls 
• Video calls too 
• Merge up to 5 calls into a conference call 
• Has Call Forwarding and Call Waiting features 
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International Travel With Your 
Smartphone 

• If the technology (GSM or CDMA) and 
frequencies in use are supported by your 
device, it will work. 
– But it will probably be expensive to make and 

receive calls or use the data network 
– Each carrier offers plans that will reduce the costs 

somewhat 
– You can disable your cellular capabilities 

• You will not be able to make or receive calls 
• You will be able to access the internet using Wi-Fi 
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Leave the Roaming to You: How to 
Prep Your Phone for Overseas Travel 

• Unlock Your Phone 
• Buy a Data Package In Advance 
• Grab some Apps to Manage Your Data Use 
• Minimize Background Data Transfers 
• Neuter Your Less-Used Apps 
• Last Resort: Wi-Fi Only 
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https://www.yahoo.com/travel/how-to-prep-your-phone-for-foreign-travel-107438467907.html?hp=1 



Security 
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Mobile malware jumped 75 percent 
in 2014: Report 

• Make sure you are downloading from a 
legitimate app store 

• If the app asks for access to unnecessary data 
of for administrator access DO NOT 
DOWNLOAD 

• Use Strong Passwords 
• Use Mobile Security Software on you devices 
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http://www.cnbc.com/id/102338872?__source=yahoo%7Cfinance%7Cheadline%7Cheadline%7Cstory&par=yahoo&doc=102338872#. 



Which one is best? 

• The Difference Between Antivirus and Anti-
Malware (and Which to Use) 

– http://lifehacker.com/the-difference-between-antivirus-and-anti-malware-and-1176942277 

• The Best Antivirus for 2015 
– http://www.pcmag.com/article2/0%2c2817%2c2372364%2c00.asp 

• The Best Free Antivirus for 2015 
– http://www.pcmag.com/article2/0,2817,2388652,00.asp 

• The Top 10 Antivirus Software 
– http://www.top10antivirussoftware.com/ 
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AntiVirus 

Top Products Recommended by PC Magazine 
– Webroot SecureAnywhere Antivirus (2015) - 

(Mac, Windows and iDevices) 
– Bitdefender Antivirus Plus – (Windows Only) 
– Kaspersky Anti-Virus (2015) - (Windows Only) 
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Verizon’s SuperCookies 

• Uniquely identifies you 
• Allegedly anonymous 
• There are reports that companies have been 

able to circumvent the anonymity 
• There is no real way to opt out (yet): 

– The codes are still there… they just say ‘We won’t 
use them….’ 

– Verizon announced that they would provide the 
ability to opt out ‘soon’ on Feb 3 
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More Information 

• Verizon Wireless to Enable Opt-Out of Mobile 
"Supercookies" 

– http://searchenginewatch.com/sew/news/2393302/verizon-wireless-to-enable-opt-out-of-mobile-supercookies# 

• Verizon’s Mobile ‘Supercookies’ Seen as Threat 
to Privacy 

– http://www.nytimes.com/2015/01/26/technology/verizons-mobile-supercookies-seen-as-threat-to-privacy.html?_r=1 

• Fresh controversy engulfs Verizon’s unkillable 
stalker cookies 

– https://www.yahoo.com/tech/s/fresh-controversy-engulfs-verizon-unkillable-stalker-cookies-013032538.html 

• How to shield yourself from Verizon's mobile 
tracking 

– http://www.computerworld.com/article/2871022/how-to-shield-yourself-from-verizons-mobile-tracking.html 
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Rogue "Interceptor" Cell Phone 
Towers Discovered Near U.S. Army 

Bases 
• ‘Fake’ cell phone towers call ‘Interceptors’ 
• Being run by….? 

– Government Agencies 
– Police departments  

• You may be aware that you are not on a ‘real’ 
network 
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http://blackbag.gawker.com/rogue-interceptor-cell-phone-towers-discovered-near-u-1630079351 



Care & Feeding 

Three new year resolutions to keep your phone 
and tablet running like new  
• Get more out of your battery 
• Prune the Apps 
• Clean the screen 
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Here's A Really Simple Trick For 
Cutting Down On How Much 

Cellphone Data You Use 
Chrome Only: 
• Turn on Bandwidth Management 
• Settings -> Bandwidth -> Reduce Data Usage 
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http://finance.yahoo.com/news/heres-really-simple-trick-cutting-150554988.html 
 



Good Source of Information 

• Calling, Texting & E-mailing with an iPhone 
http://www.dummies.com/how-to/consumer-electronics/iPhone/Calling-Texting-E-mailing.html 

• Android Phones 
http://www.dummies.com/how-to/consumer-electronics/Android-Phones.html 
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Net Neutrality 
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Voice 
(PSTN*) 

Internet 

Data Traffic 
(Voice as Data) 

* Public Switched Telephone Network 

• 1985: 900 Cellular Towers 
• 2015: 190,000 

– Cost to build: About $28 Billion 



AT&T, Verizon, Exxon are top 
corporate spenders 

AT&T spent $20.6 billion on new plant and equipment in 
this country in 2013, leading all non-financial 
corporations in U.S. capital spending for the third 
straight year, according to a report out Wednesday. 
 
Rival telecom giant Verizon was second, with $15.4 billion 
in U.S. capital outlays, says the Progressive Policy Institute 
study. Exxon Mobil shelled out $11 billion, followed by 
Chevron, at $10.6 billion, and Walmart, $8.7 billion. 
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http://www.usatoday.com/story/money/business/2014/09/10/us-capital-spending-ranking/15335991/ 



“If regulators approve, AT&T customers would 
eventually have to switch to wireless or high-
speed service. New customers wouldn't be 
allowed to sign up for traditional, landline-
based service at all.” 

http://www.wsj.com/articles/SB10001424052702304834704579403090132882148 



The industry is well on its way towards 
completing a lengthy, massive and costly 
migration from traditional telephony-based 
equipment to an all IP based network 

 
The FCC now appears to be on the verge of 
stepping in with new regulations in an attempt 
to manage how data throughput should be 
managed 
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Questions? 
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Thank You! 
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Tony Hanson 
Webmaster 

Technology Special Interest Group Leader 



http://www.dallasgenealogy.org 
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