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(57) Abstract: Example implementations relate to transmission power adjustments. For example, a system for transmission power
adjustments may comprise a processing resource and a memory resource storing readable instructions to cause the processing resource
to determine a network type for a wireless connection from a plurality of network types, and alter a transmission power for a transmitter
based on the network type for the wireless connection.
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TRANSMISSION POWER ADJUSTMENTS

Background
{0001} Wireless network operating systems may utilize a networking standard.

For example, wireless network operating systems can ulilize IEEE 802.11 standard.
Wireless networks ulilizing network operating systems can allow client devices to
connect with access points within the wireless network. In some examples, the network
can include a plurality of access points that can each receive communication requests
for client devices. Relatively large quantities of client devices can send communication

requests to the plurality of access points.

Brief Description of the Drawings

{0002] Figure 1 illustrates an example environment for transmission power
adjustments, in accordance with the present disclosure.

{0003] Figure 2 is a block diagram of an example computing device for
transmission power adjustments, in accordance with the present disclosure.

10004] Figure 3 is a block diagram of an example method for transmission power

adjustments, in accordance with the present disclosure.

Detailed Description

0008} Computing devices can include transmiiter to transmit wireless signals.
For example, computing devices can include a transmitter to transmit radio signals to a
network device (e.g., access point, router, etc.). In some examples, the computing
devices can include a transmitter for Wik conneclions. For example, the computing
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device can utilize a Wiki transmitter for connecting to a local area network, a docking
station (e.g., WiFi Direct, elc.), or other type of WiFi connections.

100006] The transmission power of the WiFi transmitter can be set to a maximum
power or relatively high power level when network devices for a local area network or
Wiki connections are at a relatively large distance from the computing device. In some
previous examples, the transmission power of the Wik transmitier may not be
adjustable and may be set {0 a highest power in order {o ensure a strong connection
between the computing device and the network devices as described herein. However,
the highest available transmission power can provide considerable un-needed signal
margin, especially in medium to short range distances between wireless devices. This
un-needed margin of transmission power in areas with a greater quantity of computing
devices utilizing wireless transmitters can cause signal noise that can interfere with
signal quality of the computing devices within the area.

{00071 The present disclosure ulilizes an adjustable wireless transmitter {e.g.,
adjustable WiFi transmitter) to alter a power level of the transmitter based on a type of
network utilized by the computing device. In some examples, the type of network can
inciude a plurality of different network types with different network properties. For
gxample, computing devices can connect {0 an infrastructure network connection or a
peer 1o peer network connection. As used herein, an infrastructure network connection
can be g local area network connection and/or similar connection that utilizes a plurality
of access points to transmit signals to and receive signals from the computing device.
As used herein, a peer o peer network connection can be a docking network
connection that utilizes a network dock to transmit signals to and receive signals from
the computing device.

{0008] in some examples, the infrastructure network connection can utilize
access points that are positioned relatively far from the computing device. In these
examples, a relatively greater transmission power can be utilized {0 ensure a strong
connection with the access points. in other examples, the peer {0 peer network
connection can utilize a network dock or network docking station that can be positioned

relatively close to the computing device. In these examples, a relatively lower
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transmission power can be utilized due to the relatively close proximity between the
network docking station and the computing device.

10009] in some examples, the network type can be determined and the
transmission power can be adjusied based on the network type. For example, the
fransmission power can be increased to a maximum transmission power level when the
computing device is connected {o an infrastructure network connection and the
fransmission power can be decreased {0 a lower transmission power level when the
computing device is connecled {0 a peer 10 peer network connection. In this way,
battery power can be reserved and noise created by the increased fransmission power
level can be reduced when the computing device is connected {o the peer {0 peer
network.

{0010] Figure 1 jllustrates an example environment 100 for fransmission power
adjustments, in accordance with the present disclosure. In some examples, the
environment 100 can be a location with a relatively high density of computing devices
102-1, 102-2. For example, the environment 100 can include an office space with a
plurality of cubicles 114 or barriers between the plurality of computing devices 102-1,
102-2 and/or user's office space. In some examples, the plurality of computing devices
102-1, 102-2 can be laptop computers or desktop computers that are utilized by a user
within the environment 100.

{0011] In some examples, the plurality of computing devices 102-1, 102-2 can
inciude a corresponding transmitter 104-1, 104-2. For example, computing device 102-1
can include a transmitier 104-1 and computing device 102-2 can include a transmitier
104-2. In some examples, the transmitiers 104-1, 104-2 can be wireless transmitters or
radio transmitters that can transmit a radio wave or signal to a different computing
device or network device. In some examples, the transmitiers 104-1, 104-2 can be Wik
transmitters. For example, the transmitlers 104-1, 104-2 can be WiFi certified
transmitiers that can include media access control (MAC) and physical layer
specifications for communicating via a Wiki connection.

{0012] in some examples, the plurality of computing devices 102-1, 102-2 can
inciude instructions, that when executed by a processing resource, can cause the
processing resource to determine a network type for a wireless connection from a
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plurality of network types. In some examples, the plurality of network types include a
peer 1o peer network connection 112 between the computing device 102-2 and a dock
108-2 and an infrastructure network connection 110 between computing device 102-1
and an infrastructure network 106.

{0013] In some examples, the dock 108-2 can be a device that can ulilize a peer
to peer network connection 112 such as Wiki Direct or other type of peer to peer
connection. In some exampies, the dock 108-2 can be connected (o a wired network
connection (e.q., Ethernet connection, etc.) and provide nelwork access o the
computing device 102-2 via the peer to peer network connection 112. In other
examples, the dock 108-2 can be a different computing device that can connect to
computing device 102-2 via the peer to peer network connection 112. In some
additional examples, the dock 108-2 can be a peripheral device (e.g., printer, speaker,
display, elc.) that can connect to computing device 102-2 via the peer {0 peer network
conneaction 112.

{0014] in some examples, the infrastructure network 106 can be a local area
network (LAN), wide area network {(WAN), or other type of infrastructure network. As
used herein, an infrastructure network 106 can include hardware and/or instructions for
a network that enable network connectivity, communication, operations, and/or
management of an enterprise network. As described herein, the infrastructure network
106 can utilize a plurality of access points and/or other types of hardware {0 connect
computing devices, such as computing device 102-1, to other computing devices,
databases, and/or Internet. In some examples, the hardware for the infrastruciure
network 106 can be positioned at a relatively greater distance compared {0 a dock 108-
1, 108-2. For example, a first hop of an infrastructure network 106 can be at a grealer
distance from the computing device 102-1 than the dock 108-1. As used herein, a first
hop of an infrastruciure network 106 can be a network device {e.g., access point, router,
etc.) where a data packet from the computing device 102-1 is sent directly before being
fransferred to a different network device of the infrastructure network 106.

{0015] in some examples, the computing device 102-1, 102-2 can determineg the
network type (e.g., peer to peer network connection 112, infrastructure network
connection 110, etc.) based on a destination address of a data packet to be transferred
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by the transmitter 104-1, 104-2. For example, the computing device 102-1, 102-2 can
monitor daia packets that are transmitted by the transmitter 104-1, 104-2 respectively.
in this example, the computing device 102-1, 102-2 can determine a destination
address {e.g., MAC address, efc.) for a data packet and determine whether the
destination address indicates that the computing device 102-1, 102-2 is connecled o a
particular type of network. For example, the transmitter 104-1 of the computing device
102-1 can transmit a data packet {0 the infrastructure network 106 via the infrastructure
network connection 110. in this example, the dala packet can include a destination
address of a first hop of the infrastructure network 106. In this example, the computing
device 102-1 can determine that il is transmitling the data packet to an infrastructure
network 106 via an infrastructure network connection 110.

(0016] in some examples, the computing device 102-1, 102-2 can guery the
service sef identifier (S51D) of the network connections 110, 112. For example, the
computing device 102-1 can query the 551D of the infrastructure network connection
110 with the infrastruciture network 106. In another example, the computing device 102-
2 can query the SSID of the peer to peer natwork connection 112 with the dock 108-2.
in some examples, the SSID of the network connactions 110, 112 can be utilized {0
determine the type of network connection.

{0017] in some examples, the plurality of computing devices 102-1, 102-2 can
inciude instructions, that when executed by a processing resource, can cause the
processing resource {o alter a transmission power for a transmitter 104-1, 104-2 based
on the network type for the wireless connection. For example, the computing device
102-1 can alter the transmission power of the transmitter 104-1 to an increased level or
a maximum level {0 ensure a secure connection between the computing device 102-1
and the infrastructure network 106. in some examples, the increased fransmission
power can be approximately 18-20 decibel milliwatts (dBm).

{0018] in some examples, the computing device 102-2 can alter the transmission
power of the transmitter 104-2 to a decreased level when the computing device 102-2
determines that a destination address of a packet indicates the computing device 102-2
is connected {o a dock 108-2. For example, the destination address of a packet can
indicate that the computing device 102-2 has a peer {0 peer network connection 112
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with the dock 108-2. In some examples, the decregsed transmission power can be
approximately 10 dBm. Thus, the computing device 102-1, 102-2 can alter between a
first transmission power level {e.g., maximum fransmission power level) for a first
network type {(e.q., infrastruciure network connection 110) and a second transmission
power level (e.g., lowered transmission power level, decreased transmission power
level, efc.) for a second network type (e.g., peer to peer network connection 112).
{0019] In some examples, altering the transmission power of the transmitlers
104-1, 104-2 can be performed dynamically and/or for a packet {o packet fransmission.
For example, the computing device 102-1, 102-2 can alter a transmission power of the
transmitter 104-1, 104-2 for each packet transmitted by the transmitter 104-1, 104-2. In
this way, packets 1o be delivered to the infrastructure network 106 can be transmitied at
a relatively higher transmisasion power and packets {o be delivered to the dock 108-1,
108-2 can be fransmitied at a relatively lower transmission power. As described herein,
decreasing or lowering the transmission power of a transmitter 104-1, 104-2 can save
batler power for the computing device 102-1, 102-2 respectively. In addition, decreasing
or lowering the transmission power of a transmitter 104-1, 104-2 can decrease noise
created by multiple transmitiers 104-1, 104-2 within the environment 160,

{0020] Figure 2 is a block diagram of an example computing device 202 for
transmission power adjustments, in accordance with the present disclosure. In some
gxamples, the computing device 202 can be a laptop computer or portable computing
device as referenced in Figure 1. In some examples, the computing device 202 can
inciude a memory resource 224 that can be utilized o store instructions 226, 228, 230
that can be executed by a processing resource 220 {o perform funclions described
herein.

{0021} A processing resource 220 may be a central processing unit (CPUY,
microprocessor, and/or other hardware device suitable for retrieval and execution of
instructions stored in memory resource 224, In the particular example shown in Figure
2, processing resource 220 may receive, determine, and send instructions 226, 228,
230. As an alternative or in addition {o retrieving and executing instructions 226, 228,
230, processing resource 220 may include an electronic circuit comprising a number of
electronic components for performing the operations of the instructions 226, 228, 230 in
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the memory resource 224, With respect to the executable instruction representations or
boxes described and shown herein, it should be understood that part or all of the
execulable instructions 226, 228, 230 and/or electronic circuits inciuded within one box
may be included in a different box shown in the figures or in a different box not shown.
[0022] Memory resource 224 may be any electronic, magnelic, optical, or other
physical storage device that stores executable instructions 226, 228, 230. Thus,
memory rescurce 224 may be, for example, Random Access Memory (RAM), an
Electrically-Erasable Programmable Read-Only Memory (EEPROM), a storage drive, an
optical disc, and the like. The executable instructions 228, 228, 230 may be stored on
the memory resource 224. Memory resource 224 may be a portable, exiernal or remote
storage medium, for example, that allows a system to download the instructions 2206,
228, 230 from the portable/external/remote storage medium. In this situation, the
executable instructions 226, 228, 230 may be part of an "instaliation package”. As
described herein, memory resource 224 may be encoded with executable instructions
226, 228, 230 for transmission power adjustments.

{00231 The computing device 202 may include instructions 226 executable by a
processing resource 220, to monitor a destination address of a dala packet to be
transmitted by a device. As described herein, a destination address of a data packet
can include a MAC address that indicates a network device or other type of device that
will receive the data packel In some examples, the destination address can be utilized
to determine whether the computing device 202 is connected o an infrastructure
network or a peer {0 peer network as described herein.

{0024] The computing device 202 may include instructions 228 executable by a
processing resource 220, to alter a WIFI transmission power of the device to a first
transmission power level when the destination address indicates a peer {0 peer network
connection is {0 be utilized by the device. In some examples, the WIF! transmission
power can be altered {o the first transmission power level when the destination address
of the data packet indicates the data packet is being transmitied 1o a dock {e.q., docking
station, dock 108-1, 108-2, etc.). in some examples, the first transmission power level

can be a relatively lower transmission power level. For example, the first transmission
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power level can be approximately 10 dBm compared to a maximum transmission power
level or a second transmission power level that can be between 18-20 dBm.

10025] The computing device 202 may include instructions 230 executable by a
processing rescurce 220, to alter the WIF! transmission power of the device to a second
fransmission power level when the destination address indicates an infrastructure
network connection is to be utilized by the device. As described herein, the destination
address can indicate that a data packet is to be transmitied {0 a network device or first
hop network device of an infrastructure network. In some exampiles, the second
fransmission power level can be a maximum transmission power level for the computing
device. For example, the first transmission power level can be lower than the second
transmission power level,

{0026] As described herein, the computing device 202 can alter the WiFI
transmission power of a transmitier for each packet transmitted by the computing device
202. For example, the computing device 202 can determine a destination address for
each packet transmifted by a transmitter of the computing device 202 and alter the WIFI
transmission power of the fransmilter prior 1o transmitting each data packet. In this way,
the computing device 202 can save battery power and reduce noise for other computing
devices within a particular area or environment.

{0027] Figure 3 is a block diagram of an example method 340 for transmission
power adjustments, in accordance with the present disclosure. In some examples, the
method 340 can be performed by a computing device as described herein. For
gxample, the method 340 can be performed by a processing resource executing
instructions stored on a non-transitory computer readable medium,

10028] At box 342, the method 340 can include determining that a computing
device is connected to a first network. In some examples, determining that a computing
device is connected {o a first network can include determining whether the computing
device is connected to a particular network type. For example, the method 340 can
include querying the SSID connection of the first network. For example, querying the
581D connection can be utilized to determine whether the computing device is
connected to an infrastructure network or whether the computing device is connected to
a peer o peer network.
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10029] In some examples, determining when the computing device is connected
to the first network can be based on a destination address of each packet transmitted by
the computing device. In some examples, determining when the computing device is
connected {o the second network can be based on a destination address of each packet
fransmitted by the computing device. For example, the destination address of the
packet can indicate a type of network and based on the type of network the computing
device can determine a relative distance of a first hop or docking station from the
computing device. In this way, the computing device can alter the transmission power of
the fransmitter based on a relative distance of the first hop or docking station from the
computing device.

{0030] At box 344, the method 340 can include altering a transmission power of
the computing device to a first transmission power level based on a network type of the
first network. In some examples, the first transmission power level can be a power level
associated with a transmitier of the computing device. In some examples, the first
transmission power level can correspond o the first network. For example, the first
transmission power level can be a maximum transmission power level for the
transmitier when the first network is an infrastructure network.

(D031} Al box 348, the method 340 can include determining that the computing
device is disconnecied from the first network and connecied to g second network. In
some examples, it can be determined that the computing device is disconnecied from
the first network based on a destination address of g data packet {0 be transmitied. For
gxample, it can be determined when a previcus data packet includes a destination
address of the first network and a next data packet includes a destination address of the
second network. In other examples, it can be determined based on querying the SSID
connection of the first network and the second network.

10032] At box 348, the method 340 can include altering the transmission power of
the computing device to a second transmission power level based on a network type of
the second network. As described herein, the transmission power of the computing
device can be altered {0 a second transmission power level when it is deiermined that

the computing device is connected to the second network.



WO 2019/013765 PCT/US2017/041519
10

10033] In some examples, the transmission power of the computing device can
be altered data packet by daia packet based on a destination address of each packet.
in this way, the computing device 202 can save battery power and reduce noise for
other computing devices within a particular area or environment.

{0034] in the foregoing detailed description of the present disclosure, reference is
made to the accompanying drawings that form a part hereof, and in which is shown by
way of ilustration how examples of the disclosure may be practiced. These examples
are described in sufficient detail to enable those of ordinary skill in the art {o practice the
examples of this disclosure, and it is 10 be understood that other examples may be
utilized and that process, electrical, and/or structural changes may be made without
departing from the scope of the present disclosure.

(D035] The figures herein follow a numbering convention in which the first digit
corresponds o the drawing figure number and the remaining digits identify an element
or component in the drawing. Elements shown in the various figures herein can be
added, exchanged, and/or eliminated so as to provide a number of additional examples
of the present disclosure. In addition, the proportion and the relative scale of the
elements provided in the figures are intended {o iliustrate the examples of the present
disclosure, and should not be {aken in a limiling sense. As used herein, the designator
“N”, particularly with respect to reference numerails in the drawings, indicates that a
number of the particular feature s0 designated can be included with examples of the
present disclosure. The designators can represent the same or different numbers of the
particular features. Further, as used herein, "a number of’ an element and/or feature

can refer to one or more of such elements and/or features.
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What is claimed:

1. A system, comprising:

a processing resource; and

a memory resource storing readable instructions {o cause the processing
resource o

determine a network type for a wireless connection from a plurality of
network types; and

alier a tfransmission power for a transmitter based on the network type for
the wireless connection.

2. The system of claim 1, wherein the plurality of network types include a peerto

peer network conneclion and an infrastructure network connection.

3. The system of claim 1, wherein the wireless connection is a Wik connection.

4, The system of claim 1, wherein the network type is determined based on a

destination address of a data packet {0 be transferred by the transmitter.

5. The system of claim 4, wherein the transmission power for the transmitier is
altered based on the destination address of the data packet prior {o transmitting the

data packet.

8. The system of claim 1, wherein the transmission power is altered between a first

transmission power level and a second transmission power level.

7. The system of claim 6, wherein the first transmission power level is utilized for
peer to peer network connections and the second transmission power level is utilized for
infrastructure network connections.
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8. A non-transitory machine readable medium including instructions executable by a
processing resource {o:

monitor a destination address of a data packet to be transmitted by a device;

alter a WiF! transmission power of the device to a first transmission power level
when the destination address indicates a peer {o peer network connection is to be
utilized by the device; and

alter the WIFI transmission power of the device to a second transmission power
level when the destination address indicates an infrastructure network connection is to

be utilized by the device.

9. The medium of claim 8, wherein the peer {0 peer network connection is a
wireless connection between the device and a docking station.

1G. The medium of claim 8, wherein first transmission power level is lower than the

gsecond franamission power level.

11, The medium of claim 8, wherein the destination address includes a MAC address

for a first hop point of the data packet to be transmitied by the device.

12. A method, comprising:
determining that a computing device is connected {0 g first network;
altering a transmission power of the computing device o a first
transmission power level based on a network type of the first network,
determining that the computing device is disconnected from the first
network and connected o a second network, and
aliering the transmission power of the computing device {0 a second

transmission power level based on a network type of the second network.

13.  The method of claim 12, comprising querying an SSID connection of the first

natwork.
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14.  The method of claim 13, wherein determining that the computing device is
connected to the first network is based on guerying the $31D connection of the first

natwork.

15, The method of claim 12, wherein determining when the computing device is
connected o the first network and the second network is based on a destination

address of each packel transmitied by the computing device.
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