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DETERMINATION OF MOBILE DEVICE LOCATION AND TIME FOR AN
ASSOCIATED PRINTING DEVICE

BACKGROUND
(06011 A printing device, such as a printer, multifunction printer {(MFP), or the like, may
be utilized to print content on a physical medium such as paper. The printing device may
receive an electronic representation of the content from a computing devige, such as a
deskiop or laplop compuler, connecled to the printing device by a direct, wired
connection, for example. In some examples, the printing device may be connecled 10 a
computer network and may recaive contsnt o be printed via the computsr network from a

computing device that is not directly connected to the printing device.

BRIEF DESCRIPTION OF THE DRAWINGS
[0002]  The following detailed description references the drawings, wherein;
(08031 FIG. 1 is a bock diagram of an example computing device of a remots printing
service o make content available to an alternate content destination;
00041 FIG. 2 is a block diagram of an example printing environment to dstermine
whether a mobile device has been away from & destingtion printing device for al least a
threshold amount of time;
[0005] FIG. 3 is a flowchart of an example method for identifving a second printing
device in response to a determination that a mobile device has heen away from a first
printing device for at least a threshold amount of time; and
[00068] FIG. 4 is a flowchart of an example method for making content available 0 a
printing device in response (o a determination that a mobile device has not been away

from the printing device for at least a threshoid amount of time.

DeTAILED DESCRIPTION
$00077 As noted above, a printing device may receive content {o be printed via a
computer network. For example, the prinling device may be a web-connected printing
device capable of printing content received via the infemnst from a remote printing service.
As an example, the remote printing service may assign a destination emall address o a
destination printing device, and print, at the destination printing device, content recsived

{or otherwise specified) via an email sent to the destination email address {which may be
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referred (o herein as an “email print job™).

(0008}  As ancther exampls, a user may subscribe a destination printing device 0 3
service to provide pisces of content t© be printed on the destination printing device in
accordance with a predefined schedule. Such content may be referred to herein as
“subscription content”. In soms examples, the destination printing device may be
subscribed o the subscription service on the basis of its assigned destination email
address for the remotes printing service. As an example, the user may subscribe (o print,
on a scheduled basis, subscription content from a particular newspaper, subscription
content related to the weather, or subscription content in the form of a custom
publication describing events occurring in a local area over the coming weekend. Such
content may be more valuable i consumad close o the time it is schedulad o be
printed, and may be of little value to a user if consumed at a later time (one or more
days later, for example).

(06091 Howsver, in such sxamples, content provided by the remote printing service is
asscciated with a particular destination printing device, both for email print jobs and
subscription content. In some examples, § a destination printing device is localed at a
user's home, content from the remote printing service may be printed while the user is
away from home (and the printer) for an extended period of time (8.g., day(s), wask(s},
etc.). In such examples, a user may return home after an extended time to find relatively
oid printed subscription content, which may be undesirable to the user since, as noted
above, some subscription content may have relatively low value one or more days after
the scheduled time for delivery, for example. In addition, the user may wish 1o receive the
subscription content {e.g., news) even when the user is away from home, for example.
(00110  In some sxamples, a user may be able to turn off some or all printing from the
remole printing service (e.q., subscription content). Howsver, this may rely on a user
remembering to do so, manually turning off the relevant printing, and then remembering 0
manually turn it back on when they return. This solution may not be desirable, howsver, as
the user may not want {0 miss some content, such as print jobs sent by others as email
print jobs, or certain subscription comtent that is not as tme-sensitive {e.g., Comics,
coupons, eic.).

(0011} To address these issues, examples described herein may enable a remote
printing service o make print content available 1o an alternate content destination if a
user has been away from their destination printing device for a sufficient amount of
fims. In examples described hersin, a remote printing service may acquire a request {o

print content, via the remole printing service, at a printing device identified in the

2



WO 2015/183345 PCT/US2015/012034

request and, in response to the request, may determine that a mobile device,
associated with the printing device by the remote printing service, has been located at
least a threshold distance away from the identified printing device for at least a
threshold amount of time. Examples described herein may further make the content
available fo an alternate content destination instead of the identified printing device
based on the request and the determination. In some examples, the alternate printing
device may be a printing device that the mobils device is determined {o be near, or a
user email address of the user.

(00121 In this manner, exampias described herein may continue printing content from
the remote printing service at the destination printing device unisss the user's mobile
device {8.g., smarphone) is away from ths destination printing davice for an sxtanded
period of time. In such examples, the remole printing service may continue printing at the
user's designated dastination printing device when the user is delermined o be near the
destination printing device or away for a relfatively short time, so that the user is able to
pick up the print jobs from the destination printing device immediately or upon returning
from an absence of a relatively short time {g.q., retuming from work, an errand, ete). In
such exampies, the remote printing service may further redirect content t© an alternate
content destination when the user is determined o be away for a relatively long time (2.g.,
when the user is fraveling). In this manner, sxampiss described herein may enable
content to typically be printed at a user-designated primary destinglion printing device,
while also automatically redirecting print conlent o the user whan they are away from the
primary destination printing device for an extended period of time.

(00131  Referring now {0 the drawings, FIG. 1 is a block diagram of an example
computing device 100 of a remote printing service 105 o make content available to an
alternate content destination. As used herein, a “computing device” may be a deskiop
computer, notebook computer, workstation, tablet computer, mobile phone, smart device,
server, blade enclosurs, printing device, or any other processing device or equipment. In
the example of FIG. 1, computing device 100 maybe a remote printing server to at least
partiaily implement remote printing service 108 {e.g., computing device 100 may bs one of
a plurality of remote printing servers implementing remote printing service 105).

(0014} In examples described herein, a “remole printing service” may be a sevice
implemented by one or more nebworked computing devices to receive a print request from
a sending computing device and make available, to a destination printing device, content
associated with the request, wherein the sending computing device and the destination

printing device are each remote from the networked computing device(s) implementing
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the remote printing service. In examples described herein, a first computing device
‘ramote” from a second computing device may be a first computing device that is separate
from, and not directly connected 10, the second computing device, wherein the first and
second computing devices may access ong ancther over a computer nebwork. As used
herein, a computer network may include, for example, local area network(s) (LAN{(s}},
wirgless local area network{s) (WLAN(s)), virtual private network{s} (VPN{s}}, the Internet,
elephone network(s) {e.g., cellular telephone network(s)}, or the like, or a combination
thereof.

(0015  Inthe example of FIG. 1, computing device 100 includes a processing ressurce
110 and a machins-readable slorage medium 120 encoded with instructions 122, 124,
and 126, In some examples, storage medium 120 may include additional instructions. in
some examples, instructions 122, 124, and 126, and any other instructions described
herein in relation to storage medium 120, may be stored on a machine-readable storage
medium remote from but accessible to computing device 100 and processing resource
110 {e.g., via a computer network).

[0016]  In examples described herein, a processing resource may include, for example,
one processor or mulliple processors included in a single computing device or distributed
across multiple computing devices. As usad herein, a “processor’ may be at least one of a
central processing unit (CPU), a semiconductor-based microprocessor, a graphics
procassing unit (GPU), a field-programmable gate array (FPGA) configured o relrieve and
execule instructions, other slectronic circuitry suitable for the relrigval and execution
instructions stored on a machine-readable storage medium, of a combination thereof.
Processing resource 110 may fetch, decode, and execute instructions stored on storage
medium 120 to psrform the functionalities described below. in other examples, the
funclionalities of any of the instructions of storage medium 120 may be implemented in the
form of electronic circuitry, in the form of execulable instructions enceded on a machine-
readable storage medium, or a combination thersof,

(00171  As used herein, a "machine-readable storage medium” may be any electronic,
magnetic, optical, or other physical storage apparatus 0 contain or storg information such
as exscutable instructions, data, and the like. For example, any machine-readable storage
medium described herein may be any type of volatile memory {e.g., Random Access
Memory (RAM), efc.), non-volatile memory, flash memory, storage drive {e.g., a hard
drive), solid state drive, slorage disc {8.g., a compact disc, a DVD, elc)), and the like, or a
combination thereof. Further, any machine-readable storags medium described herein

may he non-transitory.
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(00181  In the example of FIG. 1, instructions 122 may actively acguire {e.q., retrieve,
etc.) or passively acquire {8.q., recsive, sic.}) a request 180 o print content, via remote
printing service 105, al a printing device 155 identified in the request. In soms
examples, request 180 may be acquired via any suitable computer natwork from any
suitable sender or content source, such as, for exampls, a subscription service (a8s
described above), a sendsr computing davice remole from compuiing device 100, or
the like. In examples described herein, the content (o be printed may be document(s)
including at least one of text and imagea(s) in any suitable document format {(e.g., word
processor format, portable document format (PDF), sic.), or any other content suitable
for physical production by the printing device that is to print the content.

[0019] Request 180 may specily the content (o be printed by including the content in
the request, or by including information {8.g., a reference, address, eic.} ussabis t©
obiain or otherwise access the conlent {8.g., via a computer network), Request 180
may further identify a destination printing device 155 {o print the content by including a
printing device identifisr assigned to destination printing device 155 in remote printing
sarvice 105. In examples described hergin, a printing device identifier may be any
information identifying the printing davice in the remole printing service.

(00201 In some examples, the printing device wWentifier may be an email address. In
such examples, request 180 may be an email print job. For example, raequest 180 to print
the content may comprise an email {is., at least one electronic mall message)
addressad to a destination email address assigned to destination printing device 1585 in
remote printing service 105. In such examples, the email may include the destination
ernail address assigned to destination printing device 155 as the email address in the *To”
field of the email header, or the like, o dentify destination printing device 155, In some
examples, the email may indicate the content {0 be printed by, for example, including
the content in the email {8.q., as an altachment), or including information useable to
ahitain the content (as described above).

(00211  In other examples, request 180 may be any other suitable type of request, such
as a hyperiext ransfer protocol (HTTP) request, an application programming interface
(AP function call, etc. In some examples, instructions 122 may acquire request 180 from
a subscription service to provids different pieces of subscription content {0 the identified
printing device in accordance with a predefined schedule, as described above. In such
examples, the content of request 180 may be one of the pieces of subscription content.
(0022}  In examples described hersin, a “printing device” may be a hardware device,

such as a printer, multifunction printer (MFP), or any other device including at least
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funclionalities to physically produce graphical representation{s} (e.q., text, images, etc.}on
paper, or the like, or {o produce physical object{s} {s.g., a printing device for three-
dimensional (3D} printing). In some examples, an MFP may be capable of performing a
combination of wmultiple different  functionaliies such  as, for sxample, printing,
photocopying, scanning, faxing, stc. in examples described herein, a printing device may
be capable of communicating over a computer network, such as the internet, or the like.
Such a printing device may be referred o herein as a “‘web-connected” printing device.
(00231  In some examples, a users mobile device 150 (e.g., the user's smartphone)
may be associated with their destination printing device 155 in remote printing service
105 using, for example, a procsss described in more detail in relation to FIG. 2. In
some examples, at lsast one mobile device identifier may be used to at least ong of
identify mobile device 180 (o remote printing service 105 and associate mobile device
150 with destination printing device 155, In some examples, the mobile device
identifier, and a request {o associate it with printing device 155, may be provided o
remote printing service 105 via a computer nstwork using a remote computing devics
{e.g., mobile device 150), a printing device (g.g., printing device 150), or another
davice.

(00241  As used herein, a "'mobile device” may be a mobile phone, smart device {8.g.,
smariphons), tablet computer, laptop, or any other computing device including a portable
energy source (.q., battery, stc.} capable of powering the device when not connecled to
an external power source. In examples described herein, a mohile device identifier may
be any information identifving the mobils device. Example mobile device identifiers may
include, for example, a telephone number assigned to the mobile device, a mobile
daevice’s International Mobile Station Equipment idsntity (IMED number, ssrial number
or other product-specific number, unique device 1D (UDID), an operating system {(0O8)
identifisr, a machine address (MAC), or the like, or a combination thereof.

[0025] In the example of FIG. 1, instructions 124 may obtain respective geographical
locations of mobile device 150 and destination printing device 155 in any suitable manner
using any suitable technolog(ies), technique(s), or the hke. In some examples, mobils
device 150 may include a global positioning system (GPS) device {e.g., GPS receiver)
capable of obtaining a cument geographical location of mobile device 150, Mobile devige
180 may also include machine-readable executable instruclions {e.g., a compuler
application or "app”, a service, or the like) {0 provide the current geographical location of
mobile davice 150 {o ramote printing service 105 (e.g., computing device 100 of service
105) via a compuler network (e.q., including the Intemnel). In some examples, the

8
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machine-readable executable instructions of mobile device 150 may periodically provide
the current {or present) geographical location of mobile device 150 to remote printing
service 105 via a computer nebwork. For example, the instructions of mobile device 150
may provide the current geographical location o remote printing service 105 on a
scheduled basis {8.g., every hour, or any other suitable length of time). In other examples,
the instructions of mohils device 150 may provide the curent gsographical location o
remoie printing service 105 in response o changes in the gsographical location of mobile
device 150, such as when the geographical location changes by at least a threshold
amount {e.q., 100 metsrs, 1 kilomstler, sic.). In such examples, the threshold amount may
he a default value for remote printing service 105, or may be customizable by users. The
instructions of mobile device 150 may provide the current geographical location to the
remote printting service 105 along with the mobile device identifier for mobile devics 150 to
identify the device whose location is being provided. In other examples, remote printing
service 105 may obtain the current geographical location of a mobile device (e.g., mobile
device 150} in any other suitable manner (8.q.. by requesting the location from a celivlar
sarvice provider that provides celiviar phong service (o the mohile davice, as desoribed
helow).

[0026] In some examples, instructions 124 may oblain a geographical location of
destination printing device 158 by obfaining the gsographical location of mobile device
150 when a user of mobile device 150 indicates that mobile device 150 is at
approximately the same geographical location as dsstination printing device 155. Remote
printing service 105 may store the obtained geographical location of destination printing
device 155 in a repository (8.g., machine-readable storage medium) of or accessible {o
computing device 100, as described in more detail in relation to FIG. 2.

(00277 In the example of FIG. 1, in response to request 180, instructions 124 may
determine whether mobile device 150, associated with destination printing device 155
by remote printing service 105, has been located at isast a threshold distance 170
away from printing device 155 identified in request 180 for at least a threshold amount
of time. In some examples, instructions 124 may detsrmine whather, at the time of the
determingtion, mobile device 150 has been located at least a threshold distance 170
away from the identifisd printing device 155 for at least the threshold amount of time. In
some examples, instructions 124 may determine whether mobile device 180 has besen
located at least threshold distance 170 away from printing device 155 for at least
thrashold amount of tims from the time of the determination.

[0028] In examples described herein, the threshold distance may be any suitable

7
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distance for determining whether a mobile device is in the approximate vicinity of a
printing device, and may be a value set by a remote prinling service (e.g., a default
value), or a customizable value that may be set by a user of the remote printing
service. Examples of the threshold distance may be, for example, 1 kilometer, 1 mile, or
the fike. In other examples, the threshold distance may be shortsr or ionger. In soms
examples, the threshold distance may define the radius of an area arcund a printing
davice, ouiside (or at the circumference) of which a mobile device may be considered
0 be at least the threshold distance away from a printing device.

(00281  In examples described herein, the threshold amount of time may be any
amount of time suitable for determining that a mobile device is away from a printing
device for an extended period of ime, and may be a value ssl by a remote printing
sarvice {8.g., a default value), or a cusiomizable value that may be sst by a user of the
remote printing service. Examples of the threshold amount of time may be, for example,
10 hours, 24 hours, or the like. In other examples, the threshold amount of time may be
shorter or longer. in some examples, the threshold amount of ime is a continuous
duration of time immediately preceding the time of the determination.

[0020]  In examples described herein, instructions 124 may track, over time, whether
mobile device 150 is at least the threshold distance 170 away from destination printing
device 155 in any suitable mamnner. In some sxamples, instructions 124 may
paricdically compare the current geographical location of mobile device 150 o the
stored geographical location of printing device 155 {0 delermine whether the mohile
device 150 is at least the threshold distance 170 away from destination printing device
155, In such examples, instructions 124 may store a time value indicating the last ime
{e.g., date and time)} mobile device 150 was found to be less than threshold distance
170 away from printing device 155. In such examples, sach time mobile device 150 is
determined {0 be less than threshold distance 170 away from priniing device 155,
instructions 124 may updale the time value to a current time {e.g., a time of the
determination, a time the mobile device location was obtained, efc.). In such examples,
each time mobile device 150 is determined to be at least the threshold distance 170
away from printing device 155, instructions 124 may leave or maintain the previously
set time value. In such examples, instructions 124 may compare the current
geographical location of mobhile device 150 o the stored geographical location of
printing device 155 and selectively update the time value (as described above) each
fime remote printing service 105 obtains a new current geographical location for mobile

device 105. For example, instructions 124 may perform the comparison and selective
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update whenever mobile device 150 reports its current geographical location, or
whenever remote printing service 105 obtains the location from the cellular servics
provider,

(0031}  In such examples, in response to reguest 180, instructions 124 may utilize the
stored time valus o determine whether mobile device 150 has been located at least a
threshold distance 170 away from the idsniified printing device 155 for at least the
thrashold amount of time. For exampls, instructions 124 may determine that mobile
device 150 has been located at least threshold distance 170 away from printing device
155 for at igast the threshold amount of ime when the difference belween the current
fims (s.g., the time of the determination} and the stored time value (e.g., the current
fims valus minus the slored time valug) is greater than or equal to the threshold
amount of time. In such sxamples, instructions 124 may determine that mobile device
150 has not been located at least threshold distance 170 away from printing device 155
for at least the threshold amount of time when the diffsrence between ths current time
and the stored time value is less than the threshold amount of time.

[0032]  Although an example mannar in which instructions 124 may determing whether
mobile device 150 has been located at least a threshold distance 170 away from the
identified printing device for at least a threshold amount of ime, in other examples, this
determination may be made in any other suitable manner.

[0833] For sxample, remote printing service 105 may request the geographic location
of mobile device 150. As an example, remote printing service 105 may at various times
requeast the geographic location of mobile device 150 from a cellular service provider that
provides cellular phone service (o mobile device 150, In such examples, a user of mobile
device 150 may provide the cellular service provider permission to share the geographical
location of mobile device 150 with remote printing service 105, In such examples, the
cellular service provider may determine the geographical location of mobile device 150 in
any suitable manner {8.g., using any suitable type of mobile phone tracking, global system
for mobile communications (GEM) localization, ete.). Remote printing service 105 may
request the location of mobile device 150 from the cellular service provider using any
mobile device identifier associated with mobile device 150 by the cellular service provider
{e.g., telephons number, eic.).

§0034] In soms examples, remole prinling service 105 may ulilize the abovs
described stored time value and geographical locations requested from a cellular
service provider. In such examples, in response o request 180, instructions 124 may

attempt fo determine a current location of mobile device 150 by requesting the current
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geographical location for mobile device 150 from the celivlar service provider, When
instructions 124 dstermine, based on the current geographical location retumed by the
cellular service provider, that mobile device 150 is at least the threshold distance 170
away from printing device 185, instructions 124 may deierming that mobile device 150
has been locatsd at least a threshold distance 170 away from the identifisd printing
device for al lgast a threshold amount of ime when the difference batween the curent
timg and the storsd time value is greater than or squal to the threshold amount of time.
[0035]  In such examples, when instructions 124 are not able to obtain the curent
geographical location of mobile device 180 from the celiular service provider {e.g., dus o
an error, or failure to make contact, efc.) instructions 124 may delermine that mobile
device 150 has been located at least a threshold distance 170 away from the identified
printing device for at least a threshold amount of time when the difference between the
current ime and the stored time value is greater than or equal to the threshold amount
of time {regardiess of the curmrent geographical location of mobile device 150). When
instructions 124 determine, based on the current geographical location of mobils device
150 obtained from the cellular service provider, that mobile device 150 is lass than the
thrashold distance 170 away from printing device 155, instructions 124 may determine
that mobile device 150 has not been located al least a threshold distance 170 away
from the identifisd printing device for at lsast the threshold amount of time.

§0036] In the example of FIG. 1, based on request 180 and the determination of
instructions 124, instructions 126 may make the conient availablg to an allemate
comntent destination instead of the identified printing device. For example based on
request 180 and instructions 124 determining that mobile device 150 has been located
at lsast threshold distance 170 away from destination printing device 155 for at least
the threshold amount of ime, instructions 126 may make the content 182 available to
an alternate content destination instead of the identified printing device.

(00377 In some examples, the allernate content destination may be an allernate
printing device (different than the destination printing device 155 identified in request
180} from which mobile device 150 is located less than threshold distance 170. In soms
examples, a user of destination printing device 155 may associale at least one
alternate printing device {and the geographical location of the alternate printing device)
with printing device 155 in remote printing service 105, In such examples, whsen
instructions 124 determine that the user's mobile device 150 is at least threshold
distance 170 away from destination printing device 185 for at least the threshoid

amount of time, instructions 124 may determineg whether mobile device 150 is less than
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threshold distance 170 from at least one of the alternale printing device(s) (e.g., based
on g last reported location of mobile device 150 or a current location requested by
service 105 from the cellular service provider). i so, then instructions 126 may make
content 182 available for printing to the alternale printing device (from which mobile
device 150 is less than the threshold distance), instead of printing device 155 identified
in request 180, Instructions 128 may make the content available to the alternate
printing device in any suitable manner.

[0038] In some examples, instructions 126 may make a printready version of the
content 182 available to the alternate printing device. In examples described herein, a
“print-ready” version of content for a given printing device may be a version of the
content in a form that may b printed by the given printing device. For example, a given
printing device may be able o print content in one or mors of portabls document format
(PDF), at least one version of printer command language (PCL) format, or the like.
Content in any such format that may be printed by a given printing device may be
considered a "print-ready” version of the content for that printing device. Content in a
format that may not be printed by a given printing device {g.q., a word processing
document format, or the like}, may nol be considered a print-ready version of the
content. In such examples, content may be rendered (e.g., converied, or the like) into a
print-ready format for the destination printing davice {8.g., by a remots printing service)
hefors being made available to the printing device. In such examples, the remole
printing service (g.g., instructions 126, or a compuling device separate from but
accessible to computing device 100} may render content to produce a print-ready
version to make available o a printing device.

(00281 In some examples, instructions 126 may make content available {o a given
printing device {&.g., printing device 155, the alternate printing device, etc.) by obtaning
or generating a print-ready version of the content for the given printing device, storing
the print-ready version in storage accessible {o the given printing device via a compuler
nebwork, and providing, to the given printing device via a computer network, information
that the given printing device may use B retrieve the printready version {e.g., a
uniform resource identifier (URD), uniform resource locator (URL), or other any other
suitable type of addrass or referencs). in other examples, instructions 126 may make
comntent available to a given printing device by providing a print-ready version of the
content to the given printing device via a computer network.

(08401  In other examples, instructions 124 may determine that that mobile device
150 has not been located at least threshold distance 170 away from destination printing
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device 155 for at least threshold amount of time, because the device is not focated at
least the threshold distance 170 away, or has not heen located at lzast the threshold
distance 170 away for long enough (2.g., at least the threshold amount of time). For
gxample, in the ime value examples dascribed above, instructions 124 may determine
that that mobile device 150 has not been localed at least threshold distance 170 away
from destination printing device 155 for at least threshold amount of time when ths
diffsrence batween the current ime and the stored time valus is less than the threshold
amount of time. In response to such a determination, instructions 126 may make the
content 182 available to destination printing device 185 (i.e., the printing device 155
identified in reguest 180) in any manner as described above, or in any other suilable
manner.

(00411  In some examiples, the alternate content destination is a user aemail address
associated with the identified printing device. In such examples, the user email address
is different than any destination email address assigned to destination printing device
155 in remote printing service 105 {i.e., the email address to which email print jobs ars
senti to for destination printing device 1558). Rather, the user email address may be an
amail address that a user of destination printing device 155 and mobile device 150 may
receive email messages in their email inbox (2.q., a personal email address).

{00421  In such examples, based on request 180 and a determination by instructions
124 that mobile device 150 has been locatsd at least a threshold distance 170 away
from the identified printing device 155 for at least a threshold amount of time,
instructions 126 may make the content available by providing the content via email o
the user email address. In such examples, instructions 126 may provide the content via
gmail without remote printing service 105 generating or obtaining a print-ready version
of the content different than an acquired version of the content.

[0043] In some examples, instructions 126 may treal the user email address
associated with printing device 155 as the allernate content destination, as described
above, when either no alternate printing device(s) are associated with printing device
155 in remote printing service 108, or when mobile device 150 is not less than
thrashold distance 170 from any alternate printing device associated with printing
device 1585,

[0044]  In other examples, instructions 126 may detect that request 180 comprises an
indication to bypass destination selection based on mobile device location. In such
examples, in responss to the detsction, instructions 126 may make the content
available to printing device 155 (i.e., the printing device identified in request 180} (in
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any manner as described above, or in any other suitable manner), regardless of
whether mobile device 150 has been located outside of threshold distance 170 of
printing device 155 for at least the threshold amount of time. For example, the user
may send an email print job including an instruction to bypass destination selection to
have the email print job printed at printing device 155 regardiess of the location of
mobile device 150 and the amount of lime mobile device 150 may have been away
from printing device 155. For example, a user may utilize this feature when away from
printing device 155 for an extended period, but wishing o print to printing device 155 o
have the printed content wailing for them when they return.

§0045] In some examples, instructions 122, 124, and 126 may bs part of an instaliation
package that, when installed, may be executed by processing rescurce 110 to implement
the functionalities described herein in relation to instructions 122, 124, and 126. In such
examples, storage medium 120 may be a portable medium, such as a CD, DVD, or flash
drive, or a mamory maintained by a server from which the instaliation package can be
downloaded and installed. In other examples, instructions 122, 124, and 126 may be part
of an application, applications, or component already installed on remole printing sarver
100 including processing resource 110, Inv such examples, the storage medium 120 may
include memory such as a hard drive, solid state drive, or the like. In some examples,
functionalities described herein in relation to FIG. 1 may be provided in combination with
functionalities described herein in relation to any of FIGS. 2-4.

(08481 FIG. 2 is & biock diagram of an example printing snvironment 200 to determine
whether a mobile device 150 has been away from a destination printing device 155 for
at least a threshold amount of time. In the example of FIG. 2, printing environment 200
comprises a remots printing service 205, and a printing device 1558 and a mobile device
150, as described above in relation o FIG. 1. Remole printing service 205 is implemented
by one or more networked computing devices. Systam 200, which at least partially
implements remote printing service 208, may be at least a portion of a computing device
at least partially implementing remote printing service 205, or may comprise one or more
computing devices at lsast partially implementing remote printing service 205.

(00471  In the example of FIG. 2, system 200 includes engines 221-226. Each of
engines 221-228 of system 220 may be any combination of hardware and programming to
implement the functionalities of the respective engine. In examples described hersin, such
combinations of hardware and programming may be implemented in a number of different
ways. For example, the programming for the engines may be processor executable

instructions stored on a non-transitory machine-readable storage medium and the
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hardware for the engines may include a processing resource o execute those
instructions. In such sxamplss, the machine-readabls storage medium may store
instructions that, when executed by the processing resource, implement engines 221-226.
In such examples, system 200 may include the machine-readable storage medium storing
the instructions and the processing resource 0 execuie the instructions, or the machine-
readable storage medium may be separale but accessible to sysiem 200 and the
[HOCESSING resourcs.

(00481  In some examples, the instructions can be part of an installation package that,
when installed, can be executed by the processing resource o implement at least engines
221-226. In such examples, the machine-readable storage medium may be a poriable
medium, such as a CB, DVD, or flash drive, or a memory maintained by a server from
which the installation package can bs downloaded and installed. In other sxamples, the
instructions may be part of an application, applications, or compenent already installed on
systerm 200 including the processing resource. In such examples, the machine-readable
siorage medium may include memory such as a hard drive, solid state drive, or the ke, in
other examples, the funclionaliies of any engines of system 200 may be implemented in
the form of electronic circuitry.

(00491  System 200 also includes an association repository 240. In other examplas, at
least a portion of reposiiory 240 may be remote from hut accessible to system 200 (s.q.,
vig a computer network). Repository 240 may be implemented by al least one machine-
readable storage medium.

(00501  In the example of FIG. 2, association engine 222 may store, in repository 240, a
printing device identifier 241 ideniifying printing device 155 in remote printing service 205,
In some examples, printing device identifier 241 may be a destination email address
assigned to printing device 155 in remote printing service 203, or any other suitable
identifier for printing device 155, System 200 may also store, and associale with the
printing device dentifier 241, several other tems of information described below, thereby
associating the information with printing device 155, This information may be provided to
remote printing service 205 in a number of different ways. In soms examples, at least
some of this information may be provided 10 remote printing service 205 over a computer
network and via a user interface of printing device 155, For example, at least soms of the
information may be provided to remole printing service 205 as part of a registration or out-
of-box-experience (QOBE) process performed on printing device 155, In some examples,
at least some of this information may be provided to remote printing service 205 by mobile

device 150 via a computer network (e.g., including the Internst). In such examples, a
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computer application or “app” (2.9., machine-readable execulable instructions) executed
on mobile davice 150 may provide this information to remote printing service 205 via a
computer network. In some examples, some of the information may be provided by other
printing device(s), other mobile device(s), or a combination thereof.

[0081] In the example of FIG. 2, association engine 222 may acquire & mobile devics
identifisr 242 for mobile device 150 and associate mobile device identifier 242 with
printing device identifier 241 in remote printing service 241, For example, mobile device
identifier 242 and the association between mobile device identifier 242 and printing
device identifier 241 may be stored in repository 240,

[0852] A location enging 223 may determine a geographical localion 243 of
destination printing device 155 and associate the location 243 of the destination
printing device with the printing device identifier 241 in remote printing service 208, For
example, printing device location 243 and the association belween printing device
location 243 and printing device ideniifier 241 may be stored in repository 240, As
described above in relation to FiG. 1, remote printing service 205 may oblain the
geographical location of printing device 1858 in any suitable manner. For example,
engine 223 may obtain the geographical location 243 of destination printing device 155 by
obtaining the geographical location of mohile device 150 (as described above) when a
user of mohile device 150 indicales that mobile device 150 is at approximately the sams
geographical location as destination printing device 1585, as described above in relation (o
FIG. 1. In other examples, engine 223 may acquire a streel or mailing address of a
location at which printing device 155 resides {e.q., via user inpul at printing device 155
or mobile device 150) via a computer network. In such examples, engine 223 may
determine the geographical location of printing device 185 based on the sireet or
mailing address (e.q., using resources remote from but accessible to remote printing
sarvice 205 via the internet, for sxample).

(08531 In some examples, association engine 222 may further acquire an alternale
printing device dentifier 244 {for an alternate printing device 257 and associate the
alternate printing device identifisr 244 with printing device identifier 241 (io thereby
associate alternate printing device 257 with printing device 155). For example, alternate
printing device identifier 244 and the association betwsen aliernale printing device
identifier 244 and printing device identifier 241 may be stored in repository 240, In
some examples, location engine 233 may further determineg a geographical location
245 of alternate printing device 257 and associate the location 245 with the printing

device identifier 241 in remole printing service 205. Location 245 may be determinad

~
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as described above in relation to location 243, or in any other suitable manner {e.qg.,
using another mobile device). Alternats printing device location 245 and the association
between it and printing device identifier 241 may be stored in repository 240. In some
examples, sengines 222 and 223 may acguire printing device identifiers and
geographical iocations for one or more additional altemats printing devices, such that a
plurality of alternate printing devices are associated with printing device 155,

(06841  In some examples, association enging 222 may further acquire a ussr email
address 246 and associate user email address 246 with printer device identifier 241 in
remote printing service 208, For example, user emall address 246 and the association
hetween it and printing device identifier 241 may be siorad in repository 240. In such
gxamples, as described above, a user email address 246 is different than any
destination email address assigned to destination printing device 155 in reamote printing
service 205 (i.e., the email address to which email print jobs are sent to for destination
printing device 155). For example, in examples in which printing device identifier 241 is
a destination email address assigned o printing device 1585, user email address 246 is
a different smail address. As described above, the user email address may be an email
address that a user of destination printing device 1858 and mobile device 180 may
receive email messages in their email inbox (2.9., a personal email address).

(005851  In the example of FIG. 2, acquisition sngine 221 may acquire a requsest 280
o print content, via remote printing service 205, at a destination printing device 155
identified in request 280. Request 280 may be any suitable type of request as
described above in relation to FIG. 1.

[0056] In response {o request 280, determination engine 224 may determine
whether, at the time of the determination, mobile device 150, associated with the
destination printing device 155 by remote printing service 205, has been geographically
located at least thregshold distance 170 away from destination printing device 155 for at
least a threshold amount of time. In some examples, engine 224 may make the
determination as described ahove in relation fo FIG. 1 {e.g., based on a slored time
value), or i any other suitable manner. The threshold distance 170 may be a threshold
distance, as described above in relation to FIG. 1, and the threshold amount of ime
may a threshold amount of time, as described above in ralation to FIG. 1.

(00571 In the sxample of FIG. 2, remote printing service 205 may represent the
association hefween mobile device 150 and printing device 155 by the association of
printing device identifier 241 and mobile device identifier 242 stored in repository 240,

In some examples, engine 224 may determine whether, at the fime of the
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determination, mohile device 150 has been geographically located at least threshold
distance 170 away from destination printing device 155 for at least the threshold
amount of time from the lime of the delermination. In some examples, the threshold
amount of time is a continuous duration of time immediately preceding the
determination of whether the mobile device has been geographically localed at least
the threshoid distance 170 away from destination printing device 155 for at least a
thrashold amount of time.

[0058] In the example of FIG. 2, destination engine 246 may, hased on a
determination by engine 224 that mobile device 150 has not been geographically
located at least threshold distance 170 away from destination printing device 155 for at
lzast the threshold amount of time, make the content 182 available to the destination
printing device 155. In some examples, engine 228 may maks the content 182
available to printing device 155 in any manner described above in relation {o FIG. 1, or
in any other suitable manner. For example, engine 226 may make a prini-ready version
of the content 182 available lo printing device 155, as described above in relation ©
FIG. 1, or any other suitable manner. In some examples, making the print-ready version
available may include engine 226 or ancther sngine of system 200 rendering the
comtent o generate the printready version. In such examples, based on the
determination that mobile device 150 has not besn geographically located at least
threshold distance 170 away from the destinalion printing device for at least the
threshold amount of time, engine 226 may make the content 182 available to printing
device 155 identified in request 180 regardiess of a (past or current) location of mobile
device 150.

[0058] Based on a determination {(by engine 224} that mobile device 150 has been
geographically located at least threshold distance 170 away from the destination
printing device for at least the threshold amount of time, allernate engine 225 may
make the conlent available 1o an alternate content destination instead of destination
printing device 155.

(00601  In some examples, basaed on the determination that mobile device 150 has
heen located at least threshold distance 170 away from destination printing device 155
for at least the threshold amount of time, engine 224 may further determine whether
mobile device 150 is less than threshold distance 170 from allernate printing device
257 associated with printing device 241 in remote printing service 205 (eg., via
association of identifiers 241 and 244 in repository 240}, based on alternate printing
device location 245 and a geographical location of mobile device 150. In some
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examples, the geographical location compared to location 245 may bhe location
reporied by mobite device 150, such as a last reported geographical location of mobile
device 150. In other examples, in response o the above determination, the current
geographical location of mobile device 150 may be requested by service 205 from a
cellular service provider providing service o mobile device 150, and that location may
be compared to location 245. Based on a determination that the mobile device is less
than threshold distance 170 from alternate printing device 257, and the delermination
that mobile device 150 has been located at least threshold 170 distance away from
destination printing devicg 155 for at least a threshold amount of ime, altamale snging
225 may make the content 182 available o allernate printing device 257, as the
alternate content destination.

[0061]  In some examples, engine 225 may maks the content 182 available t©
alternate printing device 257 in any manner described above in relation fo FIG. 1, orin
any other suilable manner. For example, engine 225 may make a print-ready version of
the content 182 available to printing device 257, as described above in relation o FIG.
1, or any other suitable manner. In some examples, a print-ready version of content for
alternate printing device 257 may be the same as the print-ready version of content for
printing device 155 {(e.qg., if bhoth printing devices print content of the same format). In
other examplss, a print-ready version of content for alternate printing device 257 may
he different than the print-ready version of content for printing device 155 {e.g., may be
diffgrent formats).

(00627 Based on a determination that mobile device 150 is at least threshold
distance 170 away from alternate printing device 257 and the determination that mobile
device 150 has been geographically located at lsast threshold distance 170 away from
destination printing device 155 for at least the thrashold amount of time, allemate
engine 225 may provide the content via emaill {0 user email address 248 as the
alternate content destination. In soms examples, when additional alternate printing
device(s) are associated with printing device identifier 241, alternate engine 225 may
attempt o find one of the allernate printing device(s) for which mobile device 150 is
less than threshold distance 170 from alternate printing device, and may provide the
content via emall to user emall address 246 when none is found. In some examples,
printing device identifier 241 may be a destination email address assigned to printing
device 155 in remote printing service 205. In such examples, the destination email
address 241 and user email address 246 are different, as described above. In such

examples, request 280 may comprise an email addressed o destination email address
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241, For example, request 280 may comprise an email print job addressed to
destination smail address 241 and the content may be provided without remote printing
system 205 generating or oblaining a print-ready version of the content different than
an acguired version of the content, as described above in relation to FIG. 1.

(00831 In other examples, no allernate printing device(s) may be associated with
printing device identifier 241, while user email address 2486 is associated with printing
device identifier 241 in repository 240. In such sxamples, altemate engine 225 may
provide the content via email o user email address 2486 based on a determination that
mobile device 150 has been geographically located at least threshold distance 170
away from dastination printing device 155 for af least the threshold amount of time. In
some examples, functionalities described hersin in relation 0 FIG. 2 may be provided in
cormbination with functionalities described herein in relation to any of FIGS. 1 and 3-4.
[00641  FIG. 3 is a flowchart of an example method 300 for identifying a second printing
device in response to a determination that a mobile device has heen away from a first
printing device for at least a threshold amount of time. Although execution of method 300
is described helow with reference to system 200 of FIG. 2 described above, other suilable
systems for the execution of msthod 300 can bs utilized {e.g., computing device 100).
Additionally, implementation of method 300 is not limited o such examples.

[0085] AL 305 of method 300, determination sngine 224 of systam 200 may monitor
a geographical location of mobile device 150 associated with printing device identifier
241 assigned to first printing device 185 for remote printing service 205, In some
examples, the monitoring by engine 224 may comprise pericdically obtaining a
geographical location of mobile device 150 {e.q., from mobile device 150, a celiular
service provider, sic., as describsd above in relgion to FiG. 1), in some examples, the
monitoring may also include tracking a last time that mobile device 150 was found to be
less than threshold distance 170 away from first printing device 155, as described
above in relation to FIG. 1.

[0066] AL 310, engine 221 may acquire a request 280 to print content, via remote
printing service 205, at first printing device 155. At 315, engine 224 may dsterming
whether mobile device 150 has been geographically located at least threshold distance
170 away from first printing device 155 for at least a threshold amount of time. In some
examples, the threshold amount of time is a continuous duration of time immediately
preceding the time of the determination. In response to a determination that mobile
device 150 has been geographically located at lsast threshold distance 170 away from

first printing device 155 for at least a threshold amount of time, alternale engine 225
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may, at 320, identify a second printing device 257 associated with printing device
identifisr 241. In the example of FIG. 2, second printing device 257 may be assodiated
with printing device identifier 241 via an alternate printing device identifier 244 for
second printing device 257 being associated with printing device identifier 241 in
repository 240,

[00671  In response o identifying second printing device 257, alternate engine 225
may, at 325, determine whether the gsographical location of mohile device 150 is lsss
than threshold distance 170 from second printing device 257, f so (i.e., in response o
a determination that the location of mobile device 150 is less than threshold distance
170 from sscond printing device 257), then at 330, engine 225 may make the content
available o second printing device 257 instead of first printing device 155, Enging 225
may make the content available to second printing device 287 in any manner as
described above, or in any other suitable manner.

[0068]  Although the flowchart of FIG. 3 shows a specific order of performance of
cartain funclionalities, method 300 is not limited to that order. For exampls, the
functionalities shown in succession in the flowchart may be performed in a different
order, may be exscuted concurrently or with partial concurrence, or a combination
thereof. In some examples, functionalities described herein in relation to FIG. 3 may be
provided in combination with functionalities described herein in relation 1o any of FIGE. 1-2
and 4.

(08891 FIG. 4 is a flowchart of an example method 400 for making content available to
a printing device in response 1o a defermination that a mobile device has not been away
from the printing device for at least a threshold amount of time. Although execution of
method 400 is described helow with reference to system 200 of FIG. 2 described above,
other suilable systems for the execution of method 400 can be utilized {e.g., computing
devige 100). Additionally, implementation of method 400 is not limited 1o such examples.
(08707  AL405 of method 400, determination engine 224 of system 200 may monitor
a geographical location of mohile device 150 associated with printing device identifier
241 assigned to first printing device 155 for remote printing service 205, In soms
examples, the monitoring by engine 224 may comprise periodically obtaining a
geographical iocation of mobile device 150 as described above. In some examples, the
moniforing may also include tracking a last time that mobile device 150 was found o be
less than threshold distance 170 away from first printing device 155, as described
above in relation v FIG. 1. Al 410, engine 221 may acquire a requsst 280 to print

content, via remote printing service 205, at first printing device 155,
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(00711 Al 415, engine 224 may determing whether mobile device 150 has been
geographically located at least threshold distance 170 away from first printing devics
155 for al least a threshold amount of time. I not (L.e., in response to a determination
that mobile device 150 has not been geographically located at lgast the threshold
distance away from the printing device for al least the threshold amount of time), then
at 420, destination engine 226 may make the content available to first printing devics
155 in any manner as describsd above, or in any other suitable mannsr. If so {ie, in
response (o a determination that mobile device 150 has been geographically located at
least threshold distance 170 away from first printing device 155 for at lgast the
threshold amount of time), then at 425, altemate engine 225 may identity g second
printing device 257 associated with printing device identifisr 241, In the example of FIG.
2, second printing device 287 may be assodiated with printing device dentifier 241 via
an alternate printing device identifier 244 for second printing device 257 being
associated with printing device identifier 241 in repository 240. In some exampiss, the
threshold amount of time is a continuous duration of time immediately precsding the
time of the determination.

(0072} In response {0 identifying second printing device 257, altlemate engine 225
may determine, at 430, whether the geographical location of mobile device 150 is less
than threshold distance 170 from second printing device 257 I not {i.e., in responss t©
the identifying and a determination that the geographical location of mobile device 150
is not less than threshold distance 170 from second printing device 257), then at 435,
alternate engine 225 may provide the content via email 0 a user email address
associated with and different than the printing device identifier. if so (i.e., in response (o
a determination that the location of mobile device 150 is less than threshold distance
170 from second printing device 257), then at 440, engine 225 may make the content
available to second printing device 257 instead of first printing device 155, Engine 225
may make the content available o second printing device 257 in any manner as
described above, or in any other suitable manner.

(00731  Although the flowchart of FIG. 4 shows a specific order of performance of
certain functionalities, method 400 is not limited {o that order. For example, the
functionalities shown in succession in the flowchart may be performed in a different
order, may be execuled concurrently or with partial concurrence, or a combination
thereof. In some examples, funclionalities described herein in relation to FIG. 4 may be
provided in combination with functionalitiss described herein in relation to any of FIGS. 1-

3. All of the features disclosed in this specification (including any accompanying claims,
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abstract and drawings), and/or all of the steps of any method or process s0 disclosed,
may be combinad in any combination, except combinations where at least soms of

such features and/or steps are mutually exclusive.
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CLAIMS
What is claimed is:

1. A non-transifory machine-readable storage medium comprising instructions
exscutable by a processing resource of a remote printing service {o:

acquire a request {0 print conlent, via the remots printing service, at a printing
device identified in the request;

in response o the request, determine that a mobile device, associated with the
printing device by the remote printing service, has been lpcated at igast a threshold
distance away from the identified printing device for gt least g threshold amount of time;
and

hased on the request and the determination, make the content available fo an
alternate content destination instead of the identified printing device.

2. The storags medium of claim 1, wherein the aliernate content destination is an
alternate printing device from which the mobile device is located less than the threshold

distance.

3. The siorage medium of claim 1, whersin:

the alternate content destingtion is a user email address associated with the
identified printing device; and

the instructions to make the content available comprise instructions to provide
the content via email to the user email address hased on the request and the
determination that the mobile device has been locatsd at least the threshold distancs

away from the identified printing device for at least the threshold amount of time.

4. The storage medium of claim 1, wherein:
the request to print the content comprises an email addressed o a destination
email address assigned to the printing device in the remote printing service; and

the email indicates the content to be printed.

5. The storage madium of claim 1, whersin the instructions to acquire comprise
instructions to acquire the request from a subscription service to provide different
pisces of subscription content to the identified printing device in accordance with a

predefined schedule, wherein the content is one of the pieces of subscription content.
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8. The storage medium of claim 1, whersin the instructions to make the content
available comprise instructions to:

detect that the requsst comprises an indication to bypass destination selection
based on the mobile device location; and

in response to the detection, make the content available (o the identified printing
device regardiess of whether the mobile device has heen located outside of the
threshold distance of the identified printing device for at least the threshold amount of

time.

7. The storage medium of claim 1, wherein the instructions {0 make the content
available compriss instructions to:

in response {0 an alternate determination that the mobile device has not been
located outside of the threshold distance of the identified printing dsvice for at Isast the

threshold amount of ime, make the conlent available 1o the identified printing devics.

8. A system at least partially implementing a remote printing service, the system
comprising:

an acquisition engine to acquire a request to print content, via the remots
printing service, at a destination printing device identified in the request;

a determination engine (o, in response o the request, determine whsather, at the
time of the delerminatlion, g mobile devics, associated with the destingtion prinling
device by the remole prinlting service, has heen geographically located ol lsast a
thrgshold distance away from the destination printing device for at lsast a threshold
amount of timse;

an alternate enging to, based on a determination that the mobile devics has
haen geographically located at least the threshold distance away from the destination
printing device for at least the threshold amount of ime, make the content available to
an alternate content destination instead of the destination printing device; and

a destination engine {o, based on a determination that the mobile device has
not been geographically located at least the threshold distance away from the
destingtion printing device for al lsast the threshold amount of tims, make the content

available to the destination printing device.

9. The system of claim 8, further comprising:
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an association engine to acquire a mobile device identifier for the mobhile device
and associate, in the remote printing service, the mobile device identifier with a printing
device identifier assigned to the destination printing device in the remote printing
service; and

a location engine o determine a location of the destination printing device and
associate the location of the destination printing device with the printing device

identifier in the remote printing service.

13. The system of claim 9, wherein;

the association enging is further o acquire an aliernate printing devics identifier
for an alternate printing device and associatg the alternate printing device identifier with
the printing devics identifier;

the determination engine is further fo determine whether the mobile device is
less than the threshold distance from the alternate printing device; and

based on a determination that the mobile device is less than the threshold
distance from the alternale printing device and the determination that the mobile devics
has basn geographically located at least the threshold distance away from the
destination printing device for at least the thrashold amount of time, the allernate
engine is to make the content available to the alternate printing device as the alternats

content destination.

11, The system of claim 10, wherein:

the association enging is further 1o acguire a user email address and associate
the user email address with the printer device identifier in the remote printing service;
and

hased on a determination that the mobile device is outsids the threshold
distance of the alternate printing device and the determination that the mobile device
has been geographically located at least the threshold distance away from the
destination printing device for at least the threshoid amount of time, the altemate
engine is o provide the content via email to the user email address as the altermate

content destination.

12. The system of claim 11, wherein;
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the printing device identifier is a destination email address assigned to the
printing device in the remots printing service, wherein the destination email address
and the user email address are different; and

the request comprises an email addressed o the destination email address.

13. The system of claim 8, wherein;

the threshold amount of time is a continuous duration of ime immediately
preceding the determination whether the mobile device has heen geographically
located at least the threshold distancs away from the destination printing device for at
least the threshold amount of time; and

the destination engine is to, based on the determination that the mobile device
has not been geographically located at least the threshold distance away from the
destination printing device for al least the threshold amount of time, make the content

availahie o the identified printing device regardiess of a location of the mobils device.

14. A mathod comprising:

manitoring a location of a mobile device associated with a printing device
identifier assigned {o a first printing device for a remote printing service;

acquiring a request to print content, via the remote printing service, at the first
printing device;

in rasponse o the request, determining whether the mobile device has been
geographically located at least a threshold distance away from the first printing device
for at least a threshold amount of time, wheregin the threshold amount of ime is a
continuous duration of time immediately preceding the time of the determination,

in response o a determination that the mobile device has been geographically
located at least a threshold distance away from the first printing device for at least a
threshold amount of time, identifying a second printing device associated with the
printing device identifier;

in responss to the identifying, determining whather the location of the mobile
device is lgss than the threshold distance from the second printing device,; and

in rasponse o a determination that the location of the mobile device is less than
the threshold distance from the second printing device, making the conlent available to

the second printing device instead of the first printing device.

15. The method of claim 14, further comprising:

26
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in response o a determination that the mobile device has not been
geographically located at least the threshold distance away from the printing device for
at least the threshold amount of time, making the content available o the first printing
device; and

in response to the identifying and a dstermination that the location of the mobile
device is at izast the thrashold distance away from the sscond printing devics,
providing the content via email to a user email address associaled with and different

than the printing device identifier.
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