By Email
February 5,2018

Michel Marcotte

Clerk of the Standing Committee

on Industry, Science and Technology (INDU)
131 Queen, 6-39

Ottawa, Ontario

K1A 0A6

Dear Sir:

This letter is in response to your notification dated January 31, 2018, asking Apple Canada Inc. to appear
before the Standing Committee on February 15, 2018, and to our further telephone discussions on the
topic.

As we discussed, Apple Canada Inc. is a sales and distribution entity in Canada. Apple Canada Inc. does
not design, manufacture nor test devices. Apple Canada’s parent company, Apple Inc. (“Apple”), is
therefore the best entity to identify a representative to address the motion put forth by M. Masse in the
Standing Committee.

As we further discussed, Apple was asked a series of questions put forth by Chairman John Thune of the
United States Senate Committee on Commerce, Science, and Transportation, and by Chairman Greg
Walden of the United States House of Representatives Committee on Energy and Commerce.  Asa
result, Apple has put together a comprehensive overview and has provided answers to the questions
specifically.  We expect these responses will be made publicly available on the Congressional websites
in the US in the coming days.

In order to provide the Standing Committee with this information in both official languages, we have
compiled the overview and responses into the enclosed document, which we understand that you will
present to the Standing Committee on our behalf.  This document should greatly assist the Standing
Committee in understanding the events and our position on the actions taken.

Once this information is presented to the Standing Committee and they have had time to review, we
would be more than happy to provide additional information if required. = We understand that for the
time being, our presence on February 15 is not required, and that if you do need a representative of
Apple to appear, it would not be before March 1,2018.  Although | do not have the name of that
individual representative from Apple at this time, | wanted to ensure that you received the enclosed
document first, and we will be in contact once again after you have presented it to the Standing
Committee.

| can be reached at famulak1@apple.com or at 416-457-2091. | look forward to hearing from you.

Regards
Apple Canada Inc.

Jacqueline Famulak



Apple Battery Performance - Overview of Events and Technical Background

Apple’s recent actions related to performance of iPhones with older batteries were based on providing
our customers with the best experience. In this case, that meant preventing iPhone 6 or later models from
unexpectedly shutting down under certain circumstances. As we said publicly, we have never — and
would never — do anything to intentionally shorten the life of any Apple product or degrade the user
experience to drive customer upgrades. Our goal has always been to create products that our customers
love, and making iPhones last as long as possible is an important part of that.

We want to provide a timeline of key events that led to where we are today, as well as some technical
background that we hope you will find helpful, in addition to the answers to your questions.

Timeline

In fall 2016, we received reports from a few iPhone customers whose devices were experiencing
unexpected shutdowns. We found that a small number of iPhone 6s devices had batteries that contained
a battery component that was exposed to controlled ambient air longer than it should have been before
being assembled into battery packs. We set up a program to replace those batteries for affected iPhone
6s owners. We also discovered that other iPhones, under certain circumstances, were experiencing
unexpected shutdowns.

To learn more, we did a software update that included diagnostics to help us understand whether we
needed to improve the algorithms used to manage battery performance and shutdowns. An iPhone is
actually designed to shut down automatically under certain conditions, such as extremely cold
temperature. To an iPhone user, some of those shutdowns might seem unexpected, but they are
designed to protect the device’s electronics from low voltage.

After gathering and analyzing data, we issued the iOS 10.2.1 software update in January, 2017, for iPhone
6, iPhone 6 Plus, iPhone 6s, iPhone 6s Plus, and iPhone SE.

Then we looked at the diagnostic data made available by the update, and it indicated that the rate of
unexpected shutdowns was greatly reduced for iPhone 6 and iPhone 6s owners. In February, 2017, we
updated our iOS 10.2.1 ReadMe notes to let customers know the update “improves power management
during peak workloads to avoid unexpected shutdowns.” We also provided a statement to several press
outlets and said that we were seeing positive results from the software update. We extended the same
support for iPhone 7 and iPhone 7 Plus through iOS 11.2 in December, 2017.

Technical Background

As lithium-ion batteries chemically age, their ability to hold a charge diminishes. This may result in shorter
amounts of time before a device needs to be recharged. In addition, a battery’s ability to provide power
quickly may decrease. In order for a phone to function properly, the electronics must be able to draw on
instantaneous power from the battery. One attribute that affects this instantaneous power delivery is the
battery’s impedance. A battery with a high impedance is unable to provide power quickly enough to the
system that needs it. A battery's impedance can increase if a battery has a higher chemical age. A
battery’s impedance will temporarily increase at a low state of charge and in a cold temperature
environment. When coupled with a higher chemical age, the impedance increase will be more significant.
These are characteristics of battery chemistry that are common to all lithium-ion batteries in the industry.

We do not want our customers to experience interruptions in the use of their iPhones, whether that is
making an emergency phone call, taking a picture, sharing a post, or watching the end of a close game.



To address the issue of unexpected shutdowns, we are constantly working to improve battery
performance. We also have developed software that dynamically manages power usage when, and only
when, an iPhone is at risk of an unexpected shutdown. This power management software helps keep
iPhones on when they otherwise might turn off, by balancing the demand for power with the available
supply of it.

While our intention has been to give our customers the best products and the best experiences, we have
apologized to our customers and, as described here, have taken a number of steps to address the
complaints.

Questions Posed by Chairman Thune and Apple’s Responses:

1. Did Apple notify its customers before it released this software update feature to throttle back processing
performance for its iPhone 6, iPhone 6S, iPhone SE, and iPhone 7 with iOS 11.2? If so, when and how did Apple
notify its customers?

As explained above, we first delivered this power management feature to iPhone 6, iPhone 6 Plus, iPhone
6s, iPhone 6s Plus, and iPhone SE as part of iOS 10.2.1, in January, 2017. Once we verified that the feature
was effective in avoiding unexpected shutdowns, we updated the iOS 10.2.1 ReadMe notes in February,
2017. Specifically, the iOS 10.2.1 ReadMe notes said that this update “also improves power management
during peak workloads to avoid unexpected shutdowns on iPhone.”

We also made this statement to Fortune, TechCrunch, and several other media outlets on February 23,
2017:

With iOS 10.2.1, Apple made improvements to reduce occurrences of unexpected shutdowns
that a small number of users were experiencing with their iPhone. i0S 10.2.1 already has over
50% of active iOS devices upgraded and the diagnostic data we've received from upgraders
shows that for this small percentage of users experiencing the issue, we're seeing a more than
80% reduction in iPhone 6s and over 70% reduction on iPhone 6 of devices unexpectedly
shutting down. We also added the ability for the phone to restart without needing to connect to
power, if a user still encounters an unexpected shutdown. It is important to note that these
unexpected shutdowns are not a safety issue, but we understand it can be an inconvenience
and wanted to fix the issue as quickly as possible. If a customer has any issues with their device
they can contact AppleCare.

As noted, the software update successfully reduced the incidence of unexpected shutdowns and that
customers’ experience with it was positive. We deployed the same software update to iPhone 7 and
iPhone 7 Plus through iOS 11.2 in December, 2017.

2. Did Apple offer its customers the option of declining the software update feature to throttle back processing
performance? If so, how? If not, why not?

Our software updates are designed to provide new features and capabilities as well as fixes in order to
improve the customer experience. All of our software updates are optional and the customer decides
whether to update or not. We do not provide customers the option to install some features but not others.
However, as we recently announced, iOS 11.3 will add new features to give customers greater visibility
into the health of their iPhone’s battery. The new software update will recommend if a battery needs to

be serviced. It also will allow customers to see whether the power management feature that dynamically

manages maximum performance to prevent unexpected shutdowns is on, and they can choose to turn it
off.



3. Did Apple release a similar software update feature to throttle back processing performance for earlier
models, such as the iPhone 4, iPhone 5, and iPhone 557 If so, when? Did Apple notify its customers before doing
so? If so, when and how did Apple notify its customers?

Older iPhone models such as iPhone 5s have different system power demands than newer iPhone models
and so did not experience the same issue.

4. Does Apple plan to release a similar software update feature to throttle back processing performance for
newer phone models? What notice does it plan to provide to customers before doing so?

All iPhone models have basic performance management to ensure that the battery and overall system
operates as designed and internal components are protected. And, in the case of hot temperature, the
performance management ensures that the device stays within safety limits. Such basic performance
management is required for safety and expected function, and it cannot be turned off.

iPhone 8, iPhone 8 Plus, and iPhone X models include hardware updates that allow a more advanced
performance management system that more precisely allows iOS to anticipate and avoid an unexpected
shutdown.

5. Has Apple tracked consumer complaints about processing performance that are likely to be attributable to
this software update throttling feature? If so, how many such complaints has Apple received and how has
Apple addressed such complaints?

Apple always monitors customer feedback on a constant basis.
6. How did Apple notify its customers regarding the option of replacing the iPhone battery?

We notified the public of this offer through a December 28, 2017, message to our customers right on the
front page of the Apple website, and the offer also has been widely reported in the press. We are offering
out-of-warranty replacement batteries for $29 to anyone with an iPhone 6 or later, regardless of whether
they have experienced performance issues.

7. Apple is reducing the price of an out-of-warranty iPhone battery replacement to $29 for anyone with an
iPhone 6 or later. In addition, Apple has issued an apology to consumers for the way it handled performance for
iPhones with older batteries and how Apple communicated that process. How did Apple arrive at the $29
battery replacement figure? Did the company consider alternative plans to address the issue, such as providing
a replacement battery free of charge to affected consumers?

We wanted the battery replacement offer to be far below the cost of our regular price for an out-of-
warranty replacement. And we are seeing strong demand for it. Anyone who has an iPhone 6 or later can
make arrangements for a battery replacement at an Apple Store or an Apple Authorized Service Provider
by using the Apple Customer Apple Support page. This offer is available through end of December, 2018,
so customers have plenty of time to take advantage of it.

8. Has Apple explored whether consumers who paid the full, non-discounted price for a replacement battery in
an effort to restore performance should be allowed to seek a rebate for some of the purchase price?

Yes, we are exploring this and will update you accordingly.



Questions Posed by Chairman Walden and Apple’s Responses:

1. When and how did Apple first become aware of the need to develop an iOS software update to address
instantaneous phone shutdowns attributable to battery degradation? When did Apple begin throttling iPhone
processor performance through iOS software updates?

As noted above, Apple became aware, through customer interaction and our own analysis, that a small
number of users were experiencing unexpected shutdowns. We first delivered this power management
feature to iPhone 6, iPhone 6 Plus, iPhone 65, iPhone 65 Plus, and iPhone SE as part of iOS 10.2.1 in
January 2017.

2. Prior to installation of an iOS software update, does Apple inform users of the potential for a reduction in
processor performance associated with the update? If no, why not?

Once we verified that the feature was effective in avoiding unexpected shutdowns, we updated the iOS
10.2.1 ReadMe notes in February 2017. Specifically, the iOS 10.2.1 ReadMe notes said that 10.2.1 “also
improves power management during peak workloads to avoid unexpected shutdowns on iPhone.”

We also made this statement to Fortune, TechCrunch, and several other media outlets on February 23,
2017:

With iOS 10.2.1, Apple made improvements to reduce occurrences of unexpected shutdowns
that a small number of users were experiencing with their iPhone. iOS 10.2.1 already has over
50% of active iOS devices upgraded and the diagnostic data we've received from upgraders
shows that for this small percentage of users experiencing the issue, we're seeing a more than
80% reduction in iPhone 6s and over 70% reduction on iPhone 6 of devices unexpectedly
shutting down. We also added the ability for the phone to restart without needing to connect to
power, if a user still encounters an unexpected shutdown. It is important to note that these
unexpected shutdowns are not a safety issue, but we understand it can be an inconvenience
and wanted to fix the issue as quickly as possible. If a customer has any issues with their device
they can contact AppleCare.

As noted, the software update successfully reduced the incidence of unexpected shutdowns and that
customers’ experience with it was positive. We extended the same support to iPhone 7 and iPhone 7 Plus
through iOS 11.2 in December 2017.

3. What steps, if any, is Apple taking to address potential security concerns that could develop if consumers
become wary of iOS software updates that could reduce processor performance, and delay or fail to update as
aresult?

iOS leads the industry in software update adoption. As of January 18, 2018, 65% of devices were using iOS
11. Through compelling new features and upgrades and user notifications, our customers have notice and
incentives to update to the latest version of iOS.

In addition, iOS 11.3 will add new features to give customers greater visibility into the health of their
iPhone’s battery. The new software update will recommend if a battery needs to be serviced. It also will
allow customers to see whether the power management feature that dynamically manages maximum
performance to prevent unexpected shutdowns is on and they can choose to turn it off. These

features will be listed in the ReadMe notes that customers see prior to installing an update. We will also
make users aware through the press.



4. Does Apple utilize processor performance throttling for iPhone models that predate the iPhone 67 If so, please
list the models. If not, why not?

Older iPhone models such as iPhone 5s and earlier have different system power demands than newer
iPhone models and so did not experience the same issue.

5. Does Apple currently utilize processor performance throttling for iPhone 8 and iPhone X models that are
operating with reduced battery capacities? If no, why not?

All'iPhone models have basic performance management to ensure that the battery and overall system
operates as designed and internal components are protected. And, in the case of hot temperature, the
performance management ensures that the device stays within safety limits. Such basic performance
management is required for safety and expected function, and it cannot be turned off.

iPhone 8, iPhone 8 Plus, and iPhone X models include hardware updates that allow a more advanced
performance management system that more precisely allows iOS to anticipate and avoid an unexpected
shutdown.

6. Aside from replacing the battery, what alternatives, if any, are available to consumers whose iPhones may
have their processors speeds throttled attributable to an iOS update? In the event there are alternatives for
these consumers, how does Apple communicate them?

The upcoming iOS 11.3 software update will allow customers to see if the power management feature
related to unexpected shutdowns is on, and it will allow customers to turn it off.

7. What battery-related information will be provided to consumers in the forthcoming iOS update, referenced in
Apple’s December 28, 2017 statement? How will this information be provided? When does Apple anticipate
releasing this update?

As we recently announced, iOS 11.3 will add new features to give customers greater visibility into the
health of their iPhone’s battery. The new software update will recommend if a battery needs to be
serviced. It also will allow customers to see if the power management feature related to unexpected
shutdowns are on, and it will allow customers to turn it off. The developer update will be available this
month, and the user update will be available this spring. Each software update lists the features, fixes, and
other improvements that are in the release.

In addition, we have an Apple Support article with information to help customers understand more about
how their iPhone batteries work. It also includes tips to maximize battery performance.

8. Has Apple attempted to prevent battery-induced instantaneous iPhone shutdowns through means other
than processor throttling through iOS updates? If so, please identify all alternative methods Apple has explored.
If no, why not?

All iPhone models have basic performance management to allow the devices to function as designed.
This includes handling of extreme heat or cold, as well as voltage management, so that internal
components are not overburdened by performance needs. Such basic performance management is
required for safety and expected function, and it cannot be turned off.

9. Does Apple have a team dedicated to addressing battery-induced instantaneous iPhone shutdowns? If so,
how many full-time employees are assigned to this issue?



Apple has both hardware and software product development teams comprised of many individuals who
are dedicated to battery technology.

10. Aside from processor throttling, please describe the actions, if any, Apple is taking to remedy instantaneous
iPhone shutdowns attributable to degraded batteries.

We have hardware and software research and development teams that are always working on ways to
improve how iPhones manage performance.

11. How many customers are eligible to take advantage of its reduced-cost battery replacement offer, and how
many does Apple anticipate will do so? Does Apple believe it will have a sufficient supply of replacement
batteries to meet this demand?

This is difficult to estimate since we have not done something like this before. The program is available to
anyone with an iPhone 6 or later, regardless of whether they have experienced performance issues. We
wanted the battery replacement offer to be a substantial discount, and we anticipate that anyone who is
eligible for it and who wishes to take advantage of it will be able to do so. We anticipate having adequate
supply and are continuing to improve repair times so that customers can get their batteries replaced in a
timely manner.

12. Why did Apple choose to end the reduced cost replacement program for out-of-warranty iPhone batteries in
December 20187

We are offering the discounted replacement battery for a full year to give customers an adequate
opportunity to participate. We anticipate that anyone who is eligible for this offer and who wishes to take
advantage of it will be able to do so, and we anticipate having adequate supply. We will continue to
assess this situation as it develops.

13. If Apple does not develop a method to prevent instantaneous iPhone shutdowns other than processor
throttling by the end of 2018, will it consider extending the term of its reduced cost replacement battery
program?

Yes, we will continue to assess this situation as it develops.





