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Executive Summary 

To deploy reliable wireless coverage for employees attending our offsite conferences and events, Intel 
IT developed guidelines for working with service providers and then measured the benefits. Offering 
wireless fidelity (or Wi-Fi*, as the 802.11 wireless LAN (WLAN) standard is referred to) reduces support 
costs and increases productivity by offering a fast, stable, reliable network that allows attendees to 
connect virtually anywhere at the event.

Offering Wi-Fi reduces support costs and increases productivity by offering a  

fast, stable, reliable network that allows attendees to connect virtually anywhere 

at the event. 

Designing and managing an enterprise-grade WLAN for an event is a significant challenge. We plan 
carefully and use wireless network monitoring tools and post-event user surveys to continually improve 
Wi-Fi coverage at corporate events.

To implement reliable, cost-effective Wi-Fi for all attendees, we developed a process that includes:

Choosing the right implementation partners, whether the hotel itself, a local service provider,  
a larger national wireless provider, or a combination 

Considering a wide range of potential Wi-Fi issues and security concerns

Studying data from the current and previous conferences, collected by network monitoring tools

Observing and interviewing attendees to track use patterns and issues

Wireless mobility plays a critical role in enabling employee productivity. We plan to incorporate new 
technologies into what we’ve learned about conference Wi-Fi to continue adding value to Intel events.

•

•

•

•
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Business Challenge
Intel holds several enterprise conferences each year, with 

attendance typically running from 1,000 to 6,000 or more. 

Intel IT faced several challenges when we first began offering 

conference Wi-Fi coverage in 2001. Wi-Fi service providers 

hadn’t matured, and few hotels offered conference wireless 

services themselves. Also, coverage of large areas with 

many attendees could be erratic, isolated individual Wi-Fi 

networks conflicted on the show floor, and tools weren’t 

available for adequately measuring coverage. 

Because of the benefits Wi-Fi offers (relatively inexpensive 

bandwidth and simple coverage and capacity changes), 

many public conferences started offering some sort 

of Wi-Fi Internet access to general attendees. Private 

companies took notice of the opportunity and subscribed 

to or contracted for Wi-Fi Internet service provider (WISP) 

coverage for events.

Working with Wi-Fi Providers

Originally, few service providers could support the coverage 

or capacity we required for our largest events, conferences 

with 4,000 or more attendees. With the introduction of 

Intel® Centrino® mobile technology in 2003, the situation 

improved when we began installing our own Wi-Fi coverage, 

using 802.11b access points (APs) distributed throughout 

conference common areas and connected to a wired 

network infrastructure. 

Implementing temporary Wi-Fi solutions conference-by-

conference tended to be complex and expensive, because 

we removed the equipment at the end of each event. As 

some hotel and conference Wi-Fi service providers started 

offering their services at conference venues, we began using 

those services when available, sometimes augmenting them 

with our own Wi-Fi components.

�
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Lack of Wi-Fi Monitoring Tools

In documenting early Wi-Fi successes at conferences, 

we originally used a common industry measurement: 

the maximum number of simultaneous connections. The 

more connections, the higher our success rate. However, 

despite increasing connectivity numbers, attendee feedback 

indicated that some users were having trouble setting up and 

maintaining Wi-Fi connections. By basing our success rate 

only on the number of users who connected, we couldn’t 

be sure we were adequately meeting demand—and if not, 

why not. Tools simply didn’t exist to tell us what percent of 

attendees might be attempting to connect and failing.

Over the years, we experienced the challenges of providing 

successful Wi-Fi coverage at typical conference venues. We 

analyzed the benefits, cost-savings, and opportunities Wi-Fi 

offers. We also put guidelines in place to select a Wi-Fi service 

and to implement and monitor reliable coverage.

Connectivity Options
Because of rapid changes in wireless technology, Wi-Fi 

conference planning demands that we evaluate a constantly 

shifting landscape. We choose from several options for 

providing Wi-Fi connectivity at a conference, depending 

on the size of the event and the number of attendees who 

will need to connect. Options include providing coverage 

ourselves, working with the hotel where the conference is 

held, working with a local Wi-Fi provider, or working with  

a larger national provider.

As Figure 1 shows, the ownership of various network 

components differs with each option. With a do-it-yourself 

agreement, for example, we are responsible for all aspects 

of the network. In contrast, when we work with a Wi-Fi 

provider—whether the hotel, a local WISP, or a Wi-Fi partner, 

we’re responsible only for the user notebook. The Wi-Fi 

provider is responsible for the remaining layers.

Do-It-Yourself

Until recently, Intel IT was the primary provider of Wi-Fi at 

our conferences, staffing and managing the engineering, 

installation, operation, and removal of large wireless 

networks. As Wi-Fi service capabilities improved, we began 

acquiring the service from WISPs—either the hotel, a local 

provider, or a larger national provider. As service costs 

steadily dropped, we found that the cost of self-provisioning 

a robust, temporary Wi-Fi network was more than the cost 

of subscribing to a permanently installed Wi-Fi network. 

WISPs can also reconfigure the Wi-Fi network to meet our 

specific capacity and technology requirements. We manage 

the operating tension between cost and performance, and 

thus pay only for what we need.

Hotel Wi-Fi Provider

If a hotel offers its own Wi-Fi coverage, we discuss this 

during location review. If conference charges include wireless 

coverage, using the hotel provider can offer significant 

savings. As with any critical third-party service, we look for 

a past history of success with wireless coverage at large 

gatherings. We use Wi-Fi monitoring tools to check the 

hotel’s preparedness.

�

Figure 1. Ownership of Wi-Fi network components
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Local Wi-Fi ISP

Most large cities have WISPs that can offer Wi-Fi 

implementations. Local providers are very convenient if we 

need to make adjustments to coverage or troubleshoot a 

problem. However, when we work with smaller companies, 

we fail to develop a relationship with a national WISP with 

whom we might work in the future at other locations.

If a Wi-Fi service provider already operates at the conference 

location, we typically negotiate with that provider to meet our 

network specifications and costs. If there is no incumbent 

Wi-Fi provider, we consider proposals and quotes from other 

select providers.

Collaborating with a Wi-Fi ISP 

A limited number of WISPs are developing reputations for 

large conference support. When a strategic relationship 

already exists between Intel and a capable WISP that offers 

service at the conference location, we sometimes use them 

as an intermediary between Intel and the conference. As 

our confidence in these wireless providers grows, we may 

ultimately be able to leave all aspects of conference Wi-Fi 

coverage up to them.

Intel’s strong procurement program encourages the 

development of ongoing relationships with wireless suppliers 

and service providers. Excellent, repeatable Wi-Fi service  

and support can create confidence and add tangible value  

to conferences and events, especially as wireless  

technologies evolve.

Conference Wi-Fi Benefits
The single greatest benefit in offering conference Wi-Fi 

coverage to attendees is enhanced productivity for Intel 

employees, but there are other benefits as well. 

User productivity enhancements. Our post-conference 

surveys show that users with Wi-Fi access are better able 

to stay in touch with customers and with the office. User 

productivity is clearly enhanced when sales people can 

respond to customers, for example, and when attendees  

can access e-mail at any time or place during the conference. 

In fact, many users stated that Wi-Fi access is a requirement 

for them to do their jobs while attending the conference.

Reliable, stable Wi-Fi. By managing Wi-Fi networks 

using best practices developed over several years, we find 

that we can offer reliable, stable network connections at 

conferences. We are so confident in our Wi-Fi coverage  

that we no longer offer wired access as a backup.

Faster, less expensive bandwidth. Compared to the  

cost of attendees subscribing to individual broadband 

coverage, universal Wi-Fi is far less expensive. It’s also  

more flexible, as users are able to use our Wi-Fi from more 

locations within the venue. Wi-Fi is also faster than alternatives 

that individual attendees might use, such as cellular data 

service. Additionally, cellular data service can be of limited 

use in a conference venue, because a large number of users 

in one location could create contention problems, resulting in 

busy signals.

Anywhere, anytime access. Offering universal Wi-Fi 

coverage eliminates a once-common feature at Intel 

conferences: a dedicated communications room for 

attendees, with wired connectivity to the corporate  

network. With adequate Wi-Fi coverage, we don’t need  

�

How We Negotiate the Contract

We typically select from two types of contracts 

available for group Wi-Fi coverage: flat bid 

or cost per user. With a flat bid, all attendees 

receive wireless access through a single 

password. With a per-user contract, the WISP 

supplies a wireless card for each attendee that 

can only be used by that individual. Cost is 

based on the number of cards distributed.

We pick the structure that makes the most 

sense for a given usage model. If we anticipate 

a small number of wireless users, for example, 

we might select an individual per-user plan that 

effectively limits the number of simultaneous 

users. For events with large numbers of users 

who will require consistently high coverage 

rates, a flat bid might be more practical.

In any case, we ask that the WISP provide 

a support team on-site or available within a 

predetermined time of one to two hours, around 

the clock, including weekends. We conduct 

daily review meetings during the first few days 

to make sure all is functioning as expected.
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this room, and thus eliminate the need for the extra planning, 

equipment, space, and security. In surveys, attendees tell us 

they like the freedom of universal Wi-Fi coverage compared  

to using a single location for network access. 

Wi-Fi Best Practices 
Intel IT deals with a variety of Wi-Fi issues at conference 

events. We follow these best practices to address Wi-Fi 

issues before they become problems.

Select known products. Using tested and familiar AP 

hardware and monitoring tools is critical for successful Wi-Fi 

preparation. If we use a third-party Wi-Fi service provider, 

this rule still applies—we ask that the provider use proven 

Wi-Fi components.

Know the client machines. We make sure that we know as 

much as possible about the notebook computers attendees 

will bring. Although any 802.11-compliant computer can 

generally establish a connection, nearly all attendees at our 

conferences are Intel employees and, therefore, use Intel-

issued clients. Intel uses one PC build image and a very 

small number of global standard notebooks, so our client 

support is familiar.

Isolate problems from the client up. When a conference 

attendee reports a wireless problem, we begin troubleshooting 

at the client computer and work our way toward the larger 

network pieces.

Assign ownership at each level. When multiple parties 

(such as the hotel, conference manager, service provider, 

and Intel IT) integrate network services to provide Wi-Fi 

coverage, we designate one person in each party with  

whom to escalate user concerns.

Properly configure WLAN access points. A number of 

industry documents provide guidelines for the complex job 

of setting up a wireless network. We pay particular attention 

to AP channel assignments, preamble length, service set 

identifier (SSID), and security settings. We commonly find  

Wi-Fi installations that do not conform to industry guidelines; 

this is one reason we maintain a database of Intel® Centrino® 

mobile technology approved Wi-Fi hotspots throughout  

the world.

Check dynamic host configuration protocol (DHCP) 

limitations. The lease timeouts for Internet protocol (IP) 

assignment and the number of available leases are key 

factors in dynamic connectivity for a large group. Wi-Fi 

clients can be denied service because they are unable to 

acquire an IP address. To prevent this, we monitor users 

closely, looking at both successful and unsuccessful 

connections. We find that DHCP problems can be 

completely independent of the wireless infrastructure.

Monitor rogue access points. Unapproved APs, called 

rogue APs, can be a problem at conference venues. Unlike 

our corporate campus, where security is robust and Wi-Fi 

is strictly controlled, a conference event is essentially an 

unmanaged public space where a variety of Wi-Fi signals 

can be detected. A rogue AP might appear as interference 

on a radio frequency. Often the rogue is a moving target, 

caused by a user with Wi-Fi inadvertently configured for 

an ad-hoc connection. Depending on how the rogue AP is 

configured, it can be a serious service problem at best and 

a real security threat at worst. We use monitoring tools to 

identify both APs, and computers broadcasting Wi-Fi and 

are improving our Wi-Fi monitoring equipment to quickly 

locate rogue APs. 

Discourage ad hoc networks. At Intel conferences, we 

consistently find users setting up ad hoc Wi-Fi connections. 

During these events, we ask employees to avoid using ad 

hoc connections because they interfere with the event Wi-Fi 

and appear as rogue APs.

Monitor interference. Intentional Wi-Fi denial of service 

(DOS) attacks are rare at conferences. Most potential 

attackers know that an interfering Wi-Fi signal would be a 

radio beacon, simple to detect and isolate using directional 

antennas on portable monitoring tools. Other forms of 

radio interference on unlicensed Wi-Fi frequencies, such as 

cordless phones and microwave ovens, are quite common, 

however. We expect that our Wi-Fi service provider will 

discover and handle sources of interference during site 

review and startup testing.

Watch for unanticipated AP loading. Designing and 

operating a Wi-Fi network for a large, concentrated group 

of users is complex. We find that assumptions about the 

coverage and capacity of the network layout can prove 

incorrect when the conference is actually in progress.  
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Often, a small number of APs handle the greatest percentage 

of users, while other APs are almost unused. Optimally, the 

Wi-Fi service provider provides a tactic for addressing this 

issue—either adding or moving APs to adapt to user traffic. 

We monitor for both high-volume and low-volume AP loading.

Monitoring the Wi-Fi Network 
When planning a new Wi-Fi implementation, we review 

extensive data collected from previous conferences with 

network device monitoring tools. Data from these tools 

shows us how many users can successfully connect to the 

WLAN. It also helps pinpoint connectivity problems, shows 

peak load times, and summarizes traffic by AP. 

Intel recently held a corporate conference for about 1,500 

employees at a large hotel. After a competitive review, we 

contracted with a WISP. The provider planned coverage for 

our specific needs and installed monitoring equipment and 

more than 70 APs. Figures 2 and 3 and Tables 1 and 2 show 

some of our measured results from this event. 

Network Device Monitoring Tools

We use network monitoring tools to measure performance 

at several touch points at an event. First, we closely monitor 

the WLAN and high-capacity wide area network (WAN) 

connection statistics. Third-party tools can determine and 

record the health of the Wi-Fi network in real time, helping  

to provide early warning of an issue before it affects users.

As Figures 2 and 3 show, the tools track network in and  

out throughput at a low level, as well as the total number  

of users connected at any specific time.

In this example, bandwidth use surged at approximately  

7 p.m. (Figure 2), with a significant drop in users at the  

same time (Figure 3). That indicates a potential issue we 

would miss without monitoring tools. In this case, the drop 

may indicate that a few attendees using a relatively large 

amount of bandwidth caused other users to drop off  

the network.

As Tables 1 and 2 show, monitoring tools also track the 

performance of each individual AP, revealing heavily used APs 

and total traffic. For example, some areas may unexpectedly 

receive more traffic than anticipated, such as the “Pool_Area” 

AP listed as one of the top five APs in Table 1.

These tools can also track AP statistics by each unique 

connected user. The resulting data can help us troubleshoot 

problems at an event. For example, if we want to dynamically 

balance the network load, we can consider repositioning APs 

receiving little traffic.

Client Device Monitoring Tools

Monitoring client Wi-Fi equipment in real time is difficult. At 

large Intel conferences, we provide help desk service. Using 

service tickets, we monitor client connectivity issues such 

as virtual private network (VPN) settings, authentication 

software, wireless equivalency privacy (WEP) codes, and 

connection profiles.

We watch for specific issues: for example, if a number of 

clients are missing WEP codes, it often indicates that a 

rogue AP is broadcasting the same SSID we are using, 

without WEP.

Wi-Fi Scanning Tools

We use a number of third-party monitoring tools that run on  

PCs to scan event facilities for wireless coverage and determine 

what equipment is already installed before an event.

Wi-Fi Scanning Products

Using monitoring tools on a PC, we thoroughly 

tour a facility before an event starts to determine 

wireless coverage. A good monitoring tool can 

indicate devices already in place and what sort 

of coverage they offer. They can pinpoint areas 

of wireless overlap, conflict between devices, 

and security risks, among other things. 

In addition, monitoring software offers other 

useful features. It can help us discover WLAN 

devices already in place and proper simple 

network management protocol (SNMP) support. 

Good tools often use multiple monitoring 

techniques to discover devices, including Internet 

Control Message Protocol (ICMP), SNMP, Telnet, 

AP Scan, and radio frequency (RF) Scan. We can 

use such tools to monitor coverage throughout 

the duration of the conference.
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Rank AP Name Unique 
Clients

Maximum 
Simultaneous 

Clients

Total Traffic 
(Megabytes)

Average Bandwidth  
(kilobits per second)

1 Conference_06 355 50 2451.28 227.13

2 Coat_Closet_HelpDesk 282 42 1939.66 179.72

3 Conference_05 219 40 5992.96 555.29

4 Conference_02 221 32 1772.04 164.19

5 Pool_Area 124 31 3240.14 300.22

Table 1.  Most-used APs, by maximum number of simultaneous clients

Rank AP Name Unique 
Clients

Maximum 
Simultaneous 

Clients

Total Traffic 
(Megabytes)

Average Bandwidth  
(kilobits per second)

1 Conference_05 219 40 5992.96 555.29

2 Gr_Ballroom_Catwalk_2 73 25 4737.10 438.93

3 Pool_Area 124 31 3240.14 300.22

4 Conference_10 154 22 2835.54 262.73

5 Royal_Ballroom_45 79 22 2618.85 242.65

Table �. Most-used APs, by bandwidth

Figure �. Backhaul bits-per-second (BPS) bandwidth by time of day
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Sample Configuration
Wi-Fi configurations at Intel conferences range from small 

to large. Our WISP supplies a map for each area requiring 

coverage, showing suggested locations for APs. The map 

also indicates the size of each area requiring wireless 

service. We use the placement map to address one of the 

significant challenges of planning wireless coverage at an 

event: determining where coverage is and isn’t needed in  

a large venue. Figure 4 shows proposed AP placement for  

a conference with about 1,200 attendees.

The map shows concentric rings of AP coverage, indicating 

that bandwidth is greatest next to the AP (shown as darkest). 

Bandwidth then drops off steadily as distance from an 

AP grows. In this case, we did not plan any coverage for 

outdoor areas.

After all APs are in place and functioning, we typically conduct 

an on-site walk-through to fine tune performance. Engineers 

physically tour the area using PC-based monitoring tools to 

collect signal strength data. This data provides the basis for 

an updated map that helps us determine any changes we 

need to make to enhance coverage.

Significant changes we might make after the on-site walk-

through include adding APs, changing the power setting  

on an AP, or changing channel assignments.

Measuring Customer Satisfaction
At the conclusion of a conference, we ask participants 

about their satisfaction with Wi-Fi connectivity and support. 

In general employees provide ample feedback, and we 

consistently receive good marks. We find that with each 

conference, users increase their expectations of the  

wireless network.

During a recent conference, an internal team of researchers 

collected data during and after the event. We wanted to 

examine how employees use Wi-Fi and to better understand 

expectations for wireless coverage and how Wi-Fi impacts 

productivity at conferences. 

The team used three basic data collection approaches to 

build a picture of Wi-Fi use at the event:

Field observation. A researcher attended the event and 

observed users in all areas of the conference for the entire 

event. This type of research is good for understanding the 

overall use of a technology, but doesn’t provide details  

on the exact tasks users accomplish.

•

Structured interviews. Trained interviewers, using a 

script, talked with conference participants about their 

wireless experience. In addition to questions in the script, 

we encouraged interviewers to ask other exploratory 

questions.

Post-event survey. We collected data on specific 

behaviors and user expectations regarding the wireless 

network. Surveys are easy to administer and useful for 

collecting information from a large number of respondents.

Field Observation

 A single trained researcher collected data for over 30 hours 

during the entire event, moving about on a set schedule to 

cover all areas. We observed the following patterns:

Participants checked e-mail during breaks, using public 

areas and training rooms. Any available flat surface 

became a notebook table. 

When attendees needed more focus or dedicated time, 

they moved to peripheral areas of the event space.

When users needed both the notebook and a cell phone, 

they moved to the edges of the event area—the outer 

limits of Wi-Fi coverage.

Participants took advantage of semi-private areas to 

conduct business with peers and to hold impromptu 

meetings.

Locations with power became a premium as the event 

progressed.

•

•

•

•

•

•

•

High Wireless Expectations

During a user survey at a recent conference, 

respondents told us that, as Intel employees, 

they now expect access to a WLAN at 

conferences. In fact, many stated that Wi-Fi 

access is a requirement to do their jobs. 

Comments from attendees indicated that 

customers expect to be able to reach contacts 

at Intel in a timely manner, regardless of where 

either party is in the world.
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Structured Interviews 

During the conference, we interviewed 50 attendees, 

representing a range of job types and geographies. 

Interviewers covered the floor during conference breaks  

and asked participants if they would be willing to discuss  

their use of wireless at the event. At the end of each 

interview, participants received a gift card for a local 

coffeehouse. Interviews lasted approximately 10 minutes.

Post-Event Survey 

In addition to the structured interviews, we randomly selected 

500 of the 1,500 conference attendees and asked them to 

complete a post-event survey; 214 people responded.

The survey questions asked participants about their 

experience with wireless connectivity during the event, and 

how they used the WLAN to accomplish various work-

related tasks. Table 3 shows a summary of responses from 

participants, who rated their level of agreement from 1 to 5, 

with 5 indicating complete agreement. As Table 3 shows, the 

overall attendee experience with Wi-Fi was very good, and 

few users had issues.

Table 4 summarizes responses to a set of questions about 

specific work-related tasks, and which devices attendees 

used during the event. We asked participants to indicate 

how often they used each wireless device to complete  

work-related tasks.

For every task, the wireless notebook PC was the most 

frequently used device by far, followed by cell phones. 

In part, we hypothesize that this pattern is a result of 

being able to stay connected using the wireless LAN in 

all conference areas, allowing users to conduct business 

at virtually any time during the event and making wireless 

devices like personal digital assistants (PDAs) less necessary.

Figure �. Proposed AP placement for optimal wireless coverage
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 Question Average§

1. I found it easy to establish a WLAN connection in the conference area 4.6

2. I found the WLAN coverage acceptable throughout the conference area 4.4

3. I found the speed of the WLAN connection satisfied my needs 4.2

4. I found the reliability of the WLAN connection acceptable and didn’t experience “dropped” connection 4.1

5. Overall, my user experience with the WLAN was consistent with my expectations 4.4
§(5 indicates complete agreement)

Cell  
Phone

E-mail Enabled 
Handheld Device

PC with  
Wi-Fi* 

PC with 
 Cell

No 
response

 I was able to answer customer/peer questions to 
keep critical business decisions on track 94 18 200 1 4

 I was able to complete critical work tasks that 
required immediate attention 93 17 184 3 8

 During conference breaks I was able to respond 
to critical e-mail, reducing the amount of e-mail I 
needed to complete at the end of the conference

44 17 194 2 7

 I was able to search for information using the 
intranet/Internet that was relevant to the conference 
to increase what I learned at the conference

17 2 169 2 32

 I was able to search the intranet/Internet for 
information related to customer/peer requests and 
reply to the customer/peer in near real-time when 
required

20 5 176 3 25

Having wireless connection allowed critical business 
issues to be handled during the event that would 
have otherwise required leaving the event

52 11 175 2 31

Table �.  Frequency of attendee use of wireless devices for specific tasks

Table �. Wi-Fi survey responses

Survey responses are consistent with general observations 

made during the field work. Participants could perform a 

short burst of activities without leaving the conference rooms 

and without interrupting a conference session. To conduct 

business using a cell phone requires participants to step out 

of the event.

Results
We analyzed the interviews and the open-ended questions 

from the survey together, because many of the comments 

and themes were similar. We discovered that participants 

used Wi-Fi in the following ways:

For real-time communication with both customers and 

peers to solve issues using e-mail or instant messaging

•

To stay on top of critical work issues and avoid backlogs

To manage important e-mails from customers and peers

For real-time access to data, including critical Intel sales 

systems

To stay in touch with international customers and peers 

during their core hours of business

Not all comments were positive. Some conference participants 

experienced issues with connecting to the wireless network. 

Some employees not using a notebook PC enabled with Intel® 

Centrino® mobile technology reported issues with getting and 

maintaining connections to the network. A number of users 

reported slowdowns during peak usage times.

•

•

•

•
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Conclusion
By following best practices developed over years of 

experience and by surveying users, Intel IT successfully 

offers reliable, fast conference Wi-Fi at our largest events. 

Attendees tell us that wireless connectivity is a conference 

benefit that greatly enhances productivity, and our user 

surveys support that. Our employees now expect Wi-Fi 

coverage at Intel events. 

We know that the productivity benefits of mobility will 

continue to improve with new technologies and converged 

communication. Using what we’ve learned about careful 

planning and management, and with a reasonable 

investment of cost and effort, we continue to add great  

value to corporate Intel events with solid Wi-Fi coverage.
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Acronyms

AP access point

BPS bits-per-second

DHCP dynamic host configuration protocol

DOS denial of service 

ICMP Internet control message protocol

IP Internet protocol

PDA personal digital assistants 

RF radio frequency

SNMP simple network management protocol

SSID service set identifier

VPN virtual private network

WAN wide area network

WEP wired equivalent privacy

Wi-Fi wireless fidelity

WISP Wi-Fi Internet service provider

WLAN wireless local area network

WWAN wireless wide area network


