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INTER - SUBNET AND INTRA - SUBNET the radio processor may awaken the host processor from a 

ROAMING sleep state . The host processor may determine network 
information for the second subnet and store it in memory 

BACKGROUND before re - entering the sleep state . Thus , the host processor 
5 may use the stored network information when processing 

The present disclosure relates generally to wireless com - packets to or from the second subnet . In some cases , the 
munication , and more specifically to inter - subnet and intra radio processor may detect that the second AP is in the first 
subnet roaming . subnet ( e . g . , intra - subnet roaming has occurred ) . In such a 

Wireless communications systems are widely deployed to scenario , the radio processor may allow the host processor 
provide various types of communication content such as 10 to remain in the sleep state because the stored network 
voice , video , packet data , messaging , broadcast , and so on . information is still valid ( e . g . , the stored network informa 
These systems may be multiple - access systems capable of tion does not need updating ) . In some examples , determin 
supporting communication with multiple users by sharing ing whether the second AP is in the second subnet includes 
the available system resources ( e . g . , time , frequency , and sending an address information request using the stored 
power ) . A wireless network , for example a wireless local 15 network information . If the address information request 
area network ( WLAN ) , such as a Wi - Fi network ( IEEE fails , the radio processor may determine that inter - subnet 
802 . 11 ) , may include an access point ( AP ) that may com roaming has occurred . If the address information request 
municate with one or more stations ( STAs ) or mobile succeeds , the radio processor may determine that intra 
devices . subnet roaming has occurred . 

A WLAN may be made up of a number of subnets , each 20 An apparatus for wireless communication is described . 
of which is associated with different network information The apparatus may include a radio processor , a host pro 
( e . g . , a different STA IP address , gateway IP address , gate cessor , memory in electronic communication with the radio 
way media access control ( MAC ) address , or gateway processor or the host processor , and instructions stored in the 
Internet Protocol ( IP ) address type ) . A STA may use the memory that are operable , when executed by the radio 
network information for a subnet to communicate with a 25 processor or the host processor , to cause the apparatus to 
gateway for the subnet . An AP in a subnet may be in communicate with a first access point that is included within 
communication with a network , such as the Internet , which a first subnet , store network information for the first subnet 
may allow a STA or mobile device to communicate via the in the memory , and identify a second access point . The 
network ( or communicate with other devices communicat - instructions stored in memory may also be operable , when 
ing with the AP ) . A STA or mobile device may communicate 30 executed by the radio processor , to cause the apparatus to 
with a network device bi - directionally . For example , in a determine , without communication between the radio pro 
WLAN , a STA may communicate with an associated AP via cessor and the host processor , whether the second access 
downlink ( DL ) and uplink ( UL ) . The DL ( or forward link ) point is in the first subnet or a second subnet based at least 
may refer to the communication link from the AP to the STA , in part on the stored network information . 
and the UL ( or reverse link ) may refer to the communication 35 In some examples of the apparatus , the determination may 
link from the STA to the AP . be may by the radio processor while the host processor is in 

In some cases , a STA may perform roaming in which the the sleep state . In other examples , the instructions are 
STA changes connection from one AP ( a pre - roaming AP ) to operable , when executed by the radio processor , to cause the 
a new AP . Upon connection with the new AP , the STA may apparatus to detect that the second access point is in the 
wirelessly retrieve the network information for the subnet of 40 second subnet and awaken the host processor from the sleep 
the new AP . In some cases , the new AP is in the same subnet state based at least in part on the detection that the second 
as the pre - roaming AP ( i . e . , the STA has not changed access point is in the second subnet . In some examples of the 
subnets ) and the pre - roaming network information is the apparatus , the instructions are operable , when executed by 
same . In other cases , the new AP is in a different subnet than the host processor , to cause the apparatus to determine 
the pre - roaming AP and has different network information 45 network information for the second subnet and store the 
than the pre - roaming AP . In such cases , the STA may network information for the second subnet in the memory . In 
wirelessly retrieve the network information for the new some cases , the instructions that cause the apparatus to store 
subnet of the new AP . the network information in the memory are instructions that 

cause the host processor to cache the network information in 
SUMMARY 50 firmware . 

In some examples of the apparatus , the instructions that 
A station ( STA ) that includes a host processor and a radio cause the apparatus to identify the second access point are 

processor may communicate with a first access point ( AP ) in further operable , when executed by the radio processor , to 
a first subnet of a wireless local area network ( WLAN ) . Prior cause the apparatus to initiate roaming to the second access 
to roaming , the host processor may store network informa - 55 point . In some cases , the instructions are further operable , 
tion for the first subnet in memory and enter a sleep state . when executed by the host processor or the radio processor , 
While the host processor is in the sleep state , the STA may to cause the apparatus to receive an incoming packet at the 
roam from the first AP to a second AP . The second AP may apparatus from the second access point . The instructions 
be in the same subnet as the first AP or a different , second may be operable , when executed by the host processor , to 
subnet of the WLAN . After the roaming , the radio processor 60 cause the apparatus to store the network information for the 
of the STA may determine whether the second AP is in a second subnet in the memory and process the incoming 
second subnet based on the stored network information . The packet based at least in part on the stored network informa 
determination may occur while the host processor is in the tion for the second subnet . In some cases , the host processor 
sleep state . may be configured to awaken from a sleep state in response 

In some cases , the radio processor may detect that the 65 to receipt of the incoming packet . 
second AP is in the second subnet ( e . g . , inter - subnet roaming In some examples of the apparatus , the instructions are 
has occurred ) . Based on the inter - subnet roaming detection , operable , when executed by the radio processor , to cause the 
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US 9 , 998 , 977 B2 
apparatus to initiate an address resolution process to deter - cases , storing the network information in memory includes 
mine whether the second access point is in the first subnet or caching the network information in firmware . 
the second subnet . In some cases , the instructions are further In some examples the method includes initiating , by the 
operable , when executed by the radio processor , to cause the radio processor , roaming to the second access point . In some 
apparatus to determine that the host processor has awakened 5 cases , the method includes receiving an incoming packet at 
from a sleep state during the address resolution process , and the apparatus from the second access point . In some cases , 
terminate the address resolution process based at least in part the method includes storing , by the host processor , the 
on the determination that the host processor has awakened network information for the second subnet in the memory 

from the sleep state . In some cases , the instructions are and processing the incoming packet based at least in part on 

operable , when executed by the radio processor , to cause the 10 the stored network information for the second subnet . In 
some cases , the host processor may be configured to awaken apparatus to detect that the second access point is in the from a sleep state in response to receipt of the incoming 

same subnet as the first access point and allow the host packet . processor to remain in a sleep state based at least in part on In some examples , the method includes initiating , by the 
the detection . 15 radio processor , an address resolution process to determine 

In some examples of the apparatus , the instructions that whether the second access point is in the first subnet or the 
are operable to cause the apparatus to determine the whether second subnet . In some cases , the method includes deter 
the second access point is in the first subnet or the second mining that the host processor has awakened from a sleep 
subnet are further operable , when executed by the radio state during the address resolution process and terminating 
processor , to cause the apparatus to send an address infor - 20 the address resolution process based at least in part on the 
mation request using the stored network information , detect determination that the host processor has awakened from the 
that the address information request has failed , and deter - sleep state . In some cases , the method includes detecting , by 
mine that the second access point is in the second subnet the radio processor , that the second access point is in the 
based at least in part on the failed address information same subnet as the first access point and allowing the host 
request . In some cases , the address information request is at 25 processor to remain in a sleep state based at least in part on 
least an address resolution protocol ( ARP ) request , or a the detection . 
neighbor solicitation request , or a combination thereof . In In some examples , determining whether the second access 
some cases , the instructions that are operable to cause the point is in the first subnet or the second subnet includes 
apparatus to determine the whether the second access point sending , by the radio processor , an address information 
is in the second subnet are further operable , when executed 30 request using the stored network information , detecting , by 
by the radio processor , to cause the apparatus to send an the radio processor , that the address information request has 
address information request using the stored network infor - failed , and determining , by the radio processor , that the 
mation , receive a response to the address information second access point is in the second subnet based at least in 
request , and determine that the second access point is in the part on the failed address information request . In some 
first subnet based at least in part on the response to the 35 cases , the address information request is at least an ARP 
address information request . request , or a neighbor solicitation request , or a combination 

In some cases , the stored network information comprises thereof . In some cases , determining whether the second 
gateway information associated with the first subnet , the access point is in the first subnet or the second subnet 
gateway information comprising at least one of a gateway includes sending , by the radio processor , an address infor 
internet protocol ( IP ) address , or a gateway media access 40 mation request using the stored network information , receiv 
control ( MAC ) address , or a gateway address type , or a ing , by the radio processor a response to the address infor 
combination thereof . In some examples of the apparatus , the mation request , and determining , by the radio processor , that 
instructions are operable , when executed by the host pro - the second access point is in the first subnet based at least in 
cessor , to cause the apparatus to perform a dynamic host part on the response to the address information request . 
configuration protocol ( DHCP ) process to determine the 45 In some cases , the stored network information includes 
network information for the first subnet . gateway information associated with the first subnet , the 

A method of wireless communication is described . The gateway information including at least one of a gateway IP 
method may include communicating between a station and address , or a gateway MAC address , or a gateway address 
a first access point that is included within a first subnet , type , or a combination thereof . Some examples of the 
wherein the station includes a radio processor and a host 50 method include performing , by the host processor , a DHCP 
processor , storing , by the station , network information for process to determine the network information for the first 
the first subnet in memory , identifying , by the station , a subnet . 
second access point , and determining , by the radio processor An apparatus for wireless communication is described . 
without communication between the radio processor and the The apparatus may include means for communicating 
host processor during the determination , whether the second 55 between the apparatus and a first access point that is 
access point is in the first subnet or a second subnet based included within a first subnet , wherein the apparatus 
at least in part on the stored network information . includes a radio processor and a host processor , means for 

In some examples , the determination may be by the radio storing network information for the first subnet in memory , 
processor while the host processor is in the sleep state . In means for identifying a second access point , and means for 
some examples , the method includes detecting , by the radio 60 determining , by the radio processor without communication 
processor , that the second access point is in the second between the radio processor and the host processor during 
subnet and awakening the host processor from the sleep state the determination , whether the second access point is in the 
based at least in part on the detection that the second access first subnet or a second subnet based at least in part on the 
point is in the second subnet . In some examples the method stored network information . 
includes determining , by the host processor , network infor - 65 In some examples of the apparatus , the determination may 
mation for the second subnet and storing the network be by the radio processor while the host processor is in the 
information for the second subnet in the memory . In some sleep state . In some examples , the apparatus includes means 

Petitioner Exhibit 1015, Page 17 of 30



US 9 , 998 , 977 B2 
for detecting that the second access point is in the second processor during the determination , whether the second 
subnet and means for awakening the host processor from the access point is in the first subnet or a second subnet based 
sleep state based at least in part on the detection that the at least in part on the stored network information . 
second access point is in the second subnet . In some The foregoing has outlined rather broadly the features and 
examples , the apparatus includes means for determining 5 technical advantages of examples according to the disclo 
network information for the second subnet and means for sure in order that the detailed description that follows may 
storing the network information for the second subnet in the be better understood . Additional features and advantages 
memory . In some cases , the means for storing the network will be described hereinafter . The conception and specific 
information in the memory include means for caching the evom examples disclosed may be readily utilized as a basis for 
network information in firmware . 10 modifying or designing other structures for carrying out the 

In some examples , the means for identifying the second same purposes of the present disclosure . Such equivalent 
access point includes means for initiating roaming to the constructions do not depart from the scope of the appended 
second access point . In some cases , the apparatus includes claims . Characteristics of the concepts disclosed herein , both 
means for receiving an incoming packet at the apparatus their organization and method of operation , together with 
from the second access point . The apparatus may include 15 associated advantages will be better understood from the 
means for storing the network information for the second following description when considered in connection with 
subnet in the memory and means for processing the incom - the accompanying figures . Each of the figures is provided for 
ing packet based at least in part on the stored network the purpose of illustration and description only , and not as a 
information for the second subnet . In some cases , the host 
processor may be configured to awaken from a sleep state in 20 
response to receipt of the incoming packet . BRIEF DESCRIPTION OF THE DRAWINGS 

In some examples , the apparatus includes means for 
initiating an address resolution process to determine whether Aspects of the disclosure are described in reference to the 
the second access point is in the first subnet or the second following figures : 
subnet . In some cases , apparatus includes means for deter - 25 FIG . 1 illustrates a wireless communications system for 
mining that the host processor has awakened from a sleep inter - subnet and intra - subnet roaming configured in accor 
state during the address resolution process and means for dance with various aspects of the present disclosure ; 
terminating the address resolution process based at least in FIG . 2A illustrates an example of a wireless communi 
part on the determination that the host processor has awak - cations subsystem that supports inter - subnet and intra - sub 
ened from the sleep state . In some cases , the apparatus 30 net roaming in accordance with various aspects of the 
includes means for detecting that the second access point is present disclosure ; 
in the same subnet as the first access point and means for FIG . 2B illustrates an example of a wireless communi 
allowing the host processor to remain in a sleep state based cations subsystem that supports inter - subnet and intra - sub 
at least in part on the detection . net roaming in accordance with various aspects of the 

In some examples , the means for determining the whether 35 present disclosure ; 
the second access point is in the first subnet or the second FIG . 3 illustrates an example of a process flow that 
subnet include means for sending an address information supports inter - subnet and intra - subnet roaming in accor 
request using the stored network information , means for dance with various aspects of the present disclosure ; 
detecting that the address information request has failed , and FIG . 4 illustrates an example of a process flow that 
means for determining that the second access point is in the 40 supports inter - subnet and intra - subnet roaming in accor 
second subnet based at least in part on the failed address dance with various aspects of the present disclosure ; 
information request . In some cases , the address information FIG . 5 illustrates an example of a process flow that 
request is at least an ARP request , or a neighbor solicitation supports inter - subnet and intra - subnet roaming in accor 
request , or a combination thereof . In some cases , the means dance with various aspects of the present disclosure ; 
for determining whether the second access point is in the 45 FIGS . 6 - 8 show block diagrams of a wireless device that 
second subnet include means for sending an address infor - supports inter - subnet and intra - subnet roaming in accor 
mation request using the stored network information , means dance with various aspects of the present disclosure ; 
for receiving a response to the address information request , FIG . 9 illustrates a block diagram of a system including 
and means for determining that the second access point is in a station that supports inter - subnet and intra - subnet roaming 
the first subnet based at least in part on the response to the 50 in accordance with various aspects of the present disclosure ; 
address information request . and 

In some cases , the stored network information includes FIGS . 10 - 13 illustrate methods for inter - subnet and intra 
gateway information associated with the first subnet , the subnet roaming in accordance with various aspects of the 
gateway information comprising at least one of a gateway IP present disclosure . 
address , or a gateway MAC address , or a gateway address 55 
type , or a combination thereof . In some examples , the DETAILED DESCRIPTION 
apparatus includes means for performing a DHCP process to 
determine the network information for the first subnet . A station ( STA ) may use network information for a subnet 

A non - transitory computer - readable medium storing code to communicate with an access point ( AP ) in the subnet . The 
for wireless communication is described . The code may 60 subnet may include multiple APs and be part of a wireless 
include instructions executable to communicate between a local area network ( WLAN ) that includes multiples subnets . 
station and a first access point that is included within a first Each subnet may include one or more gateways that route 
subnet , wherein the station includes a radio processor and a packets within the subnet and between the subnet and other 
host processor , store , by the station , network information for subnets of the WLAN . A gateway may be identified at the 
the first subnet in memory , identify , by the station , a second 65 network layer by an Internet Protocol ( IP ) address and at the 
access point , and determine , by the radio processor without data link layer by a media access control ( MAC ) address . 
communication between the radio processor and the host The type of gateway IP address may be IPv4 or IPv6 . A host 
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processor included in a STA may determine the network roaming AP is in the same subnet as the pre - roaming AP ) . In 
information ( e . g . , STA IP address , gateway IP address , such a scenario , the stored network information is valid for 
gateway MAC address , and gateway IP address type ) for a the post - roaming subnet and the radio processor may allow 
first subnet . The network information may be determined the host processor to stay in the sleep state . In an alternative 
upon initial connection to an AP in the first subnet . A STA 5 scenario , the address information request fails and the radio 
may change association ( e . g . , a connection ) from a first AP processor determines that inter - subnet has occurred ( i . e . , the 
to a second AP , which may be referred to as roaming . The post - roaming AP is in a different subnet than the pre 
second AP may be in the same subnet as the first AP , or in roaming subnet ) . In such a case , the radio processor may 
a different subnet . awaken the host processor to update the stored network 
When a STA roams between APs in the same subnet the 10 information with network information for the post - roaming 

network information may remain valid . However , the STA subnet . In some cases , the network information for the 
may not recognize such a scenario and expend power post - roaming subnet may be stored in addition to the net 
retrieving unnecessarily the redundant network information . work information for the pre - roaming subnet . The host 
In order to avoid expending that power , the host processor processor may use the stored network information when 
of the STA may , prior to roaming , store the network infor - 15 processing incoming or outgoing packets . 
mation in memory ( e . g . , cache the network information in Aspects of the disclosure are initially described in the 
firmware ) of the STA . The host processor may then use the context of a wireless communication system . Specific 
stored network information when the STA connects to a examples are then described for inter - subnet and intra 
different AP in the same subnet as the pre - roaming AP , subnet roaming . These and other aspects of the disclosure 
which may conserve power . In addition to the host proces - 20 are further illustrated by and described with reference to 
sor , the STA may use a radio processor to facilitate roaming apparatus diagrams , system diagrams , and flowcharts that 
But using two processors while roaming may consume relate to inter - subnet and intra - subnet roaming . 
excess power . Accordingly , one of the processors ( e . g . , the FIG . 1 illustrates a wireless communication system 100 
host processor ) may enter a sleep state during roaming and configured in accordance with various aspects of the present 
the other processor ( e . g . , the radio processor ) may remain 25 disclosure . The wireless communication system 100 may be 
awake to facilitate the roaming . A processor ( e . g . , the host a wireless location area network ( WLAN ) that includes an 
processor ) that is in the sleep state may use low power and AP 105 and multiple associated STAs 115 . The STAS 115 
have limited functionality compared to the awake state . A may represent devices such as mobile stations , personal 
STA or a processor of a STA may also have multiple digital assistant ( PDAs ) , other handheld devices , netbooks , 
different sleep states , e . g . , corresponding to different limited 30 notebook computers , tablet computers , laptops , display 
functionality or levels of functionality . Thus , the STA may devices ( e . g . , TVs , computer monitors , etc . ) , printers , etc . 
conserve power by using a single processor , fewer proces - The various STAs 115 in the network are able to commu 
sors , or a limited portion of one or more processors during nicate with one another through the AP 105 . Also shown is 
roaming and allowing the other processor to be in a sleep a coverage area 110 of the AP 105 , which may represent a 
state . 35 basic service area ( BSA ) of the wireless communication 

In some cases , the STA may receive a packet from the system 100 . 
post - roaming subnet before the network information for the Although not shown in FIG . 1 , a STA 115 may be located 
post - roaming subnet has been determined . In such cases , in the intersection of more than one coverage area 110 and 
rather than wirelessly retrieving the network information for may associate with more than one AP 105 . A single AP 105 
the new subnet upon awakening from the sleep state , the 40 and an associated set of STAS 115 may be referred to as a 
host processor of the STA may internally retrieve the net - basic service set ( BSS ) . An extended service set ( ESS ) is a 
work information from the memory of the STA . Internally set of connected BSSs . A distribution system ( DS ) ( not 
retrieving the network information may be faster than wire - shown ) may be used to connect APs 105 in an ESS . In some 
lessly retrieving the network information , and thus may cases , the coverage area 110 of an AP 105 may be divided 
reduce a delay in communication of the received packet . 45 into sectors ( also not shown ) . The wireless communication 

In still other cases , an AP may give the IP address that a system 100 may include APs 105 of different types ( e . g . , 
STA was using to another device after the STA roams to an metropolitan area , home network , etc . ) , with varying and 
AP in a different subnet . The AP may then circulate packets overlapping coverage areas 110 . Two STAS 115 may also 
for the other device using the IP address previously assigned communicate directly via a direct wireless link 125 regard 
to the STA . If the STA performs roaming again and re - 50 less of whether both STAS 115 are in the same coverage area 
connects to an AP in the original subnet ( which may be the 110 . Examples of direct wireless links 120 may include 
original AP ) , the STA may receive the packets intended for Wi - Fi Direct connections , Wi - Fi Tunneled Direct Link Setup 
the other device until the STA updates its network informa ( TDLS ) links , and other group connections . STAs 115 and 
tion ( e . g . , the STA ' s own IP address ) . Receiving packets APs 105 may communicate according to the WLAN radio 
intended for a different recipient STA may consume time , 55 and baseband protocol for physical ( PHY ) and medium 
power , and processing resources of the STA . The STA may access control ( MAC ) layers from IEEE 802 . 11 and versions 
reduce the reception of such packets by updating the net including , but not limited to , 802 . 11b , 802 . 11g , 802 . 11a . 
work information when the subnet change is detected rather 802 . 11n , 802 . 11ac , 802 . 11ad , 802 . 11ah , 802 . 11ax , etc . In 
than waiting to receive the incoming packets . other implementations , peer - to - peer connections or ad hoc 

After roaming , the radio processor included in the STA 60 networks may be implemented within wireless communica 
may determine if the roaming was within a subnet ( intra - tion system 100 . 
subnet roaming ) or between subnets ( inter - subnet roaming ) . The wireless communication system 100 may include 
For example , the radio processor may send an address multiple subnets ( not shown ) that make up a network . 
information request that includes the stored subnet informa - Communications from one network to another network may 
tion to the post - roaming subnet gateway . If the address 65 include the address of the source and destination networks , 
information request succeeds the radio processor may deter - as well as the address for each end device . For example , an 
mine that intra - subnet roaming has occurred ( i . e . , the post inter - network or intra - network communication may include 
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an Internet Protocol ( IP ) address that includes the destina The radio processor may be associated with one or more 
tion network number , the destination subnet number , and the radio access technologies ( RATs ) and may support commu 
destination device number . Each subnet in a wireless com nications over the respective RATs . For example , the radio 
munication may share a single network number . A subnet processor may be a WLAN radio processor that facilitates 
maybe identified from other subnets by using a unique 5 address resolution when the STA 115 moves between sub 
subnet number in the IP address . A subnet may include A subnet may incluide nets during roaming . Address resolution may be the process 
wireless devices in the same area that use the same subnet of mapping or converting a network address ( e . g . , an IPv4 
number . Each subnet may be associated with a gateway or IPv6 address ) of a device to a hardware address ( e . g . , a 

MAC address ) . For instance , a gateway that receives an ( e . g . , a router ) that is responsible for passing packets within 
and between subnets . To access a subnet , a wireless device 10 incoming packet with a destination IP address may deter 

mine the corresponding hardware device address ( e . g . , a may need to know certain network information associated MAC address ) in an address resolution process so that the with the subnet . For example , the wireless device may need packet may be sent to the correct device . Address Resolution to know the IP address of the gateway associated with the Protocol ( ARP ) may be used for IPv4 address resolution and 
subnel , the media access control ( MA ) address of the 15 Neighbor Solicitation may be used for IPv6 address reso subnet , the media access control ( MAC ) address of the 15 Neighbor Solicitation may be used for 
gateway , and the type of gateway IP address ( e . g . , IPv4 or lution . In ARP , a device ( e . g . , a STA 115 ) may broadcast an 
IPv6 ) . In some cases , wireless communication system 100 is ARP request that indicates the IP address that is in need of 
an individual subnet and includes multiple APs 105 . resolution . The device that corresponds to the IP address 

The STAS 115 may be mobile devices that move within may recognize the IP address as its own and reply to the 
and about wireless communication system 100 . For 20 device that sent the ARP request with an indication of the 
example , a STA 115 may change locations within coverage MAC address corresponding to the IP address . In Neighbor 
area 110 or leave the coverage area 110 entirely . In some Solicitation , a device ( e . g . , a STA 115 ) may multicast a 
cases , a mobile STA 115 experiences degradation of service Neighbor Solicitation request which initiates a substantially 
from its serving AP 105 ( e . g . , due to increased separation similar process as ARP . In some cases , a STA 115 may 
and / or decreased channel conditions ) . In such a scenario , the 25 determine if roaming has led to a subnet change by sending 
STA 115 may detect the service degradation and decide to an address information request ( e . g . , an ARP request or a 
connect to a different AP 105 ( e . g . , one that provides a more Neighbor Solicitation request ) to the subnet gateway . 
reliable connection ) . That is , the STA 115 may perform The host processor and the radio processor may be 
roaming , which is a change of AP association from one AP separate or co - located . The host processor and radio pro 
105 to another AP 105 . In some cases , the STA 115 may 30 cessor may be capable of accessing the same memory , either 
connect to an AP 105 that is within the same subnet as the directly or indirectly . That is , the host processor may store 
previous AP 105 . Such roaming may be referred to as information ( e . g . , network information ) in memory and the 
intra - subnet roaming ( e . g . , AP roaming or Layer 2 roaming ) . radio processor may access the stored information . In some 
In other cases , the STA 115 may connect to an AP 105 that examples , the radio processor may be associated with firm 
is in a different subnet than the previous AP 105 . Such 35 ware corresponding to the RAT ( s ) supported by the radio 
roaming may be referred to as inter - subnet roaming ( e . g . , processor . For instance , a WLAN radio processor may be in 
Layer 3 roaming ) . In some examples , a STA 115 may communication with WLAN firmware that controls basic 
identify an AP 105 that is different from the AP 105 currently low - level functions ( e . g . , WLAN network connectivity ) and 
serving the STA 115 . provides services to higher - level software . In some cases , 

The STA 115 may initiate and complete the transition 40 the host processor may indirectly interact with the firmware 
from one AP 105 to another AP 105 ( e . g . , initiate and via communications with other components / layers of the 
complete roaming ) using a host processor and a radio STA 115 ( e . g . , through interactions with the radio processor 
processor , each of which is included in the STA 115 . A host and / or other intervening components / layers ) . 
processor may be responsible for , among other things , Thus , the host processor may store information , such as 
packet processing and obtaining network information ( e . g . , 45 network information , in memory that corresponds to the 
gateway credentials such as the gateway MAC address , IP radio processor ( or in memory accessible by the radio 
address , and IP address type ) for a STA 115 regarding a processor ) . Such storing may enable an offloading of respon 
subnet . For example , the host processor may use Dynamic sibilities from the host processor to the radio processor , 
Host Configuration Protocol ( DHCP ) to determine the net - which may allow the host processor to enter a low power 
work information for a subnet ( e . g . , a pre - roaming subnet 50 mode ( e . g . , a sleep state ) during roaming . For example , the 
and / or a post - roaming subnet ) . DHCP is a client / server host processor may store network information for a subnet 
protocol that may automatically provide a client with net - prior to roaming . While roaming , the radio processor may 
work information from a DHCP server . The DHCP server use the stored network information to manage certain roam 
may maintain a pool of IP addresses and dynamically lease ing tasks , such as subnet detection , while the host processor 
them out to new devices that enter the network . Thus , the 55 is in a sleep state . A host processor that is in the sleep state 
DHCP server may provide a valid gateway IP address to a may consume less power and processing resources . In some 
STA 115 when STA 115 enters a subnet . The DHCP server cases ( e . g . , when the STA 115 changes subnets ) , the radio 
may also provide other network information such as the processor may interrupt the host processor sleep state so that 
gateway IP address type and the MAC address of the the host processor may prepare for future communications 
gateway to the STA . Thus , the network information may 60 ( e . g . , by fetching network information ) . Accordingly , the 
include information that is used by the STA to communicate host processor may be ready to process incoming / outgoing 
with the gateway . In some cases , the DHCP server may packets as soon as they arrive , which may reduce latency . 
provide additional information ( e . g . , DHCP options ) such as FIG . 2A illustrates an example of a wireless communi 
subnet mask IP addresses , IP address for routers , IP address cations subsystem 201 for inter - subnet and intra - subnet 
for domain name server ( DNS ) , DNS domain name , cookie 65 roaming in accordance with various aspects of the present 
servers , resource location servers , host name for the STA , disclosure . Wireless communications subsystem 201 may 
etc . have a coverage area 215 - a . Wireless communications sub 
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system 201 may be an example of a WLAN network , and state ( e . g . , the radio processor may refrain from awakening 
may include STA 115 - a and AP 105 - a to AP 105 - d , which the host processor ) until the radio processor detects a packet 
may be examples of a STA 115 and an AP 105 described with for communication has been received at STA 115 - a ( or until 
reference to FIG . 1 . Wireless communications subsystem some other event that may require the host processor ) . 
201 may also include two subnets : subnet 205 - a and subnet 5 In some cases , STA 115 - a may exercise inter - subnet 
205 - b . Each subnet may be associated with a different roaming , such as shown in FIG . 2B . FIG . 2B illustrates an 
gateway ( not shown ) and different network information example of a wireless communications subsystem 202 for 
( e . g . , gateway credentials such as the gateway MAC inter - subnet and intra - subnet roaming in accordance with 
address , IP address , and IP address type ) . Wireless commu - various aspects of the present disclosure . The wireless 
nications subsystem 201 shows an example of intra - subnet 10 communications subsystem 202 includes subnet 205 - c and 
roaming . ro subnet 205 - d , which may be within the coverage area 215 - a 

STA 115 - a may be communicatively coupled to AP 105 - b of the wireless communications subsystem 202 . AP 105 - e 
via communication link 120 - a . STA 115 - a may make a and 105 - f are included in subnet 205 - c and AP 105 - g and AP 
location change 210 within subnet 205 - a . During the loca - 105 - h are included in subnet 205 - d . Subnet 205 - c may have 
tion change 210 , STA 115 - a may experience a reduction in 15 different network information than subnet 205 - d . 
service or connection quality from AP 105 - a . Accordingly , STA 115 - b may establish a connection with AP 105 - e and 
STA 115 - a may identify AP 105 - b and switch connections communicate with AP 105 - e using communication link 
from AP 105 - a to AP 105 - 6 . STA 115 - a may perform 120 - c . Upon initial connection with AP 105 - e the host 
measurements of signals from AP 105 - b prior to establishing processor may determine the network information for subnet 
a connection with AP 105 - b . For example , STA 115 - a may 20 205 - c ( e . g . , by using DHCP ) . Prior to location change 210 - a , 
measure signals from AP 105 - b and determine that AP 105 - b the host processor may store the network information in 
provides more reliable service or a better connection than memory ( e . g . , the host processor may cache the network 
AP 105 - a . Based on the determination , STA 115 - a may information in firmware associated with the radio processor ) 
perform intra - subnet roaming from AP 105 - a to AP 105 - b . and enter a sleep state . During location change 210 - a the 
That is , STA 115 - a may drop its connection with AP 105 - a 25 radio processor may be responsible for certain roaming 
and establish a connection with AP 105 - b . After the roaming , activities . For example , the radio processor may determine 
STA 115 - a may use communication link 120 - b to exchange that AP 105 - g provides better service than AP 105 - e , drop 
signals with AP 105 - b . In some cases , STA 115 - a may the connection with AP 105 - e , and establish a connection 
identify and / or switch connections to AP 105 - b irrespective with AP 105 - g ( i . e . , STA 115 - b may perform inter - subnet 
of location change . 30 roaming ) . Thus , the radio processor may initiate roaming . 

Prior to location change 210 ( and the subsequent roam - After location change 210 - a STA 115 - b may communicate 
ing ) , the host processor of STA 115 - a may store the network with AP 105 - g via communication link 120 - d . 
information for subnet 205 - a in memory accessible to the Upon initial connection with AP 105 - g the radio processor 
radio processor ( e . g . , STA 115 - a may cache the network may use the subnet 205 - c network information that is stored 
information in firmware associated with the radio proces - 35 in memory ( e . g . , cached in firmware ) to send an address 
sor ) . The network information may have been obtained by information request . The address information request may 
the host processor upon initial connection with AP 105 - a be an ARP request or a Neighbor Solicitation request , 
( e . g . , by using DHCP ) . After storing the network informa - depending on the type of gateway IP address that is stored . 
tion , the host processor may enter a sleep state during Because AP 105 - g is in a different subnet than AP 105 - e , the 
location change 210 . In the sleep state , the host processor 40 network information ( e . g . , gateway IP address , etc . ) is not 
may have limited functionality and use low power ( com - valid . Accordingly , the radio processor may not receive a 
pared to the awake state ) . During location change 210 , the response to the address information request ( i . e . , the address 
radio processor may be responsible for managing roaming information request may fail ) . The radio processor may 
activities . For example , the radio processor may facilitate detect that the address information request has failed and 
connection to AP 105 - b . After the connection has been 45 determine that a subnet change has occurred ( i . e . , the radio 
established , the radio processor may determine if the roam - processor may determine that AP 105 - g is in a different 
ing has resulted in an intra - subnet or inter - subnet AP change subnet than AP 105 - e ) . 
( e . g . , the radio processor may detect if AP 105 - b is in the An address information request may be categorized as a 
same subnet as AP 105 - a ) . failed address information request if a response to the 

The radio processor may detect the type of roaming by 50 address information request is not received within a prede 
sending an address information request ( e . g . , an ARP request termined threshold amount of time after transmission of the 
or a Neighbor Solicitation request ) to the gateway via AP address information request . For example , an address infor 
105 - b for subnet 205 - a . The address information request mation request may have a failure timeout of ten seconds 
may be sent during the initial connection setup and may ( e . g . , the address information request may be categorized as 
include at least some of the network information stored in 55 a failed address information request if it fails to elicit a 
the memory ( e . g . , the gateway IP address ) . Because AP response within ten seconds of the request ) . In some cases , 
105 - b is in the same subnet as AP 105 - a , the stored network the radio processor may detect the subnet change if the 
information ( e . g . , gateway IP address ) remains valid and the number of failed address information requests exceeds a 
gateway responds with an address information reply ( e . g . , an predetermined failure threshold ( e . g . , the radio processor 
ARP reply or a Neighbor Solicitation response ) that includes 60 may determine that there has been a subnet change if four 
the hardware address ( e . g . , MAC address ) corresponding to consecutive address information requests fail ) . In some 
the gateway IP address . Based on the response to the address cases , the address information request may be sent at a low 
information request , the radio processor may determine that rate to improve reliability . 
AP 105 - b is in the same subnet as AP 105 - a ( i . e . , the radio Based on the detection of the subnet change , the radio 
processor may determine that the location change 210 65 processor ( or some other component of STA 115 - b ) may 
resulted in intra - subnet roaming ) . Accordingly , the radio awaken the host processor ( e . g . , the radio processor may 
processor may allow the host processor to remain in sleep signal the host to change from a sleep state to an awake 
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state ) . The host processor may subsequently determine the awakened by the radio processor 310 or other component of 
network information ( e . g . , gateway IP address , gateway IP the STA 115 ( e . g . , the host processor may in the sleep state 
address type , and gateway MAC address ) for subnet 205 - d . for sleep duration 330 ) . 
After the network information has been determined ( e . g . , via While the host processor 305 is in the sleep state , and at 
DHCP ) , the host processor may store the network informa - 5 335 , the radio processor 310 may initiate roaming . For 
tion in memory ( e . g . , cache in firmware ) . In one example , example , the radio processor 310 may detect a change in 
the host processor may update the stored network informa - location or a change communication quality and determine 
tion using the network information for subnet 205 - d . Thus , that there is a need for roaming . Accordingly , the radio 
the network information for subnet 205 - c may be replaced processor 310 may facilitate connection to an AP 105 in a 
by the network information for subnet 205 - d . In another 10 second subnet . In some cases , the radio processor may 
example , the host processor may add the network informa - identify an AP 105 in the second subnet prior to roaming . At 
tion for subnet 205 - d to a database or lookup table that 340 , the radio processor 310 may detect that the second 
includes the network information for other subnets ( e . g . , subnet is different from the first subnet ( e . g . , the radio 
subnet 205 - c ) . Thus , STA 115 - b may accumulate network processor may determine that inter - subnet roaming has 
information for multiple subnets . After storing the network 15 occurred ) . Thus , the radio processor 310 may determine , 
information the host processor may enter a sleep state . Thus , without communication with the host processor , whether the 
the host processor may be prepared to process a packet upon AP 105 is in the first subnet or the second subnet . In one 
leaving the sleep state by using the stored network infor - example the radio processor 310 may , upon initial connec 
mation ( without going through a DHCP process ) . Processing tion with the AP 105 in the second subnet , send an address 
a packet may include preparing an incoming packet to be 20 information request ( e . g . , an ARP request or a Neighbor 
passed to other components / layers of STA 115 - b or prepar - Solicitation request ) to the gateway corresponding to the 
ing an outgoing packet for transmission . second subnet . The radio processor 310 may determine that 

For example , the host processor may be in a sleep state there has been a subnet change ( i . e . , there has been inter 
when the radio processor detects a packet that is ready for subnet roaming ) when an address information request sent to 
communication . The packet may be an incoming or outgoing 25 the previously serving AP fails to elicit a response ( e . g . , the 
packet . Based on the detection of the packet , the radio STA may wait a predetermined period of time for an address 
processor may awaken the host processor . The host proces information response , and not receive such response before 
sor may use the stored network information for subnet 205 - d the predetermined period expires ) . 
when processing the packet . Thus , the host processor pro After detecting the subnet change , the radio processor 310 
cesses the packet without performing a DHCP process , 30 may awaken the host processor 305 at 345 . In some cases , 
which may improve latency . After the host processor has the radio processor 310 may indicate the subnet change to 
processed the packet , the host processor may re - enter the the host processor 305 ( e . g . , the radio processor 310 may 
sleep state . indicate to the host processor 305 that the stored network 

FIG . 3 illustrates an example of a process flow 300 for information is not valid ) . Accordingly , the awakened host 
inter - subnet and intra - subnet roaming in accordance with 35 processor 305 may determine , at 350 , the network informa 
various aspects of the present disclosure . Process flow 300 tion for the second subnet ( e . g . , via DHCP ) . At 355 , the host 
may be performed by at least a host processor 305 and a processor 305 may store the network information for the 
radio processor 310 , which may be examples of a host second subnet . The network information may also be cached 
processor and radio processor as described with reference to in firmware that corresponds to the radio processor 310 . In 
FIGS . 1 and 2 . The host processor and radio processor may 40 some examples , the host processor 305 may update the 
be included in a STA 115 , which may be an example of a stored network information using the network information 
STA 115 described with reference to FIGS . 1 - 2 . The STA for the second subnet . In other examples , the host processor 
115 may be located in a first subnet that is associated with may store the network information for the second subnet and 
a gateway that has network information such as a gateway retain the network information for the first subnet . At 360 , 
IP address , a gateway IP address type , and a gateway MAC 45 the host processor 305 may re - enter the sleep state . The host 
address . Process flow 300 may be an example of actions processor 305 may be in the sleep state until awakened by 
performed by a host processor and a radio processor when another component ( e . g . , the radio processor 310 ) of the 
inter - subnet roaming occurs . For example , the STA 115 may STA 115 . For example , the host processor 305 may be in the 
switch connection from an AP 105 in a first subnet to an AP sleep state for sleep duration 365 ) . Thus , the radio processor 
105 in a second subnet . 50 310 may interrupt the sleep state of the host processor 305 

At 315 , the host processor may determine the network to prepare for future packets by preemptively obtaining 
information for the first subnet . For example , the host network information for the second subnet prior to packet 
processor may determine the network information using arrival . 
DHCP upon initial connection to the AP 105 in the first At 370 the radio processor 310 may detect a packet . The 
subnet . Thus , the STA 115 may be in communication with 55 packet may be an incoming ( i . e . , received ) packet or an 
the AP 105 in the first subnet . At 320 , the host processor 305 outgoing ( i . e . , pending for transmission ) packet . The radio 
may store the network information for the first subnet in processor 310 may detect the packet directly ( e . g . , indepen 
memory . For example , the host processor 305 may store the dent of communications with other components of STA 115 ) 
network information for the first subnet in firmware corre - or indirectly ( e . g . , via communications with other compo 
sponding to the radio processor 310 . The network informa - 60 nents of the STA 115 ) . Based on the detection of the packet , 
tion may be stored periodically or upon a trigger . For and at 375 , the radio processor 310 may awaken the host 
example , the host processor 305 may store the network processor 305 . In some cases awakening the host processor 
information when it is determined that a location change is 305 includes directly signaling the host processor or facili 
imminent or when there is a detection of decreasing com - tating signaling by another component . At 380 the host 
munication quality . After storing the network information , 65 processor 305 may process the packet using the stored 
and at 325 , the host processor 305 may enter a sleep state . network information for the second subnet . Thus , rather than 
The host processor 305 may remain in the sleep state until using DHCP , the host processor 305 may internally retrieve 
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the network information from firmware , which , among other to host processor 305 - a that there has not been a subnet 
benefits , may decrease delay in processing the packet . In change ( e . g . , radio processor 310 - a may indicate that the 
some cases , the host processor 305 does not enter a sleep stored network information is still valid ) . Accordingly , at 
state during sleep duration 330 and sleep duration 365 and 450 , host processor 305 - a may process the detected packet 
instead performs processing operations ( e . g . , operations 5 using the network information for the subnet that is stored in 
unrelated to roaming ) . That is , roaming responsibilities may memory . Thus , host processor 305 - a may process the packet 
be offloaded from host processor 305 to the radio processor without performing a DHCP process by internally retrieving 
310 , allowing processing resources of the host processor 305 the network information from memory , which may reduce to be used for other tasks . packet latency . FIG . 4 illustrates an example of a process flow 400 for 10 FIG . 5 illustrates an example of a process flow 500 for inter - subnet and intra - subnet roaming in accordance with inter - subnet and intra - subnet roaming in accordance with various aspects of the present disclosure . Process flow 400 various aspects of the present disclosure . Process flow 500 may be performed by at least host processor 305 - a and radio 
processor 310 - a , which may be examples of a host processor may be performed by at least processor 305 - b and radio 
305 and radio processor 310 described with reference to 15 processor 310 nce to 15 processor 310 - b as described with reference to FIGS . 3 and 
FIG . 3 . Host processor 305 - a and radio processor 310 - a may 4 . Host processor 305 - b and radio processor 310 - b may be 
be included in a STA 115 . The STA 115 may perform included in a STA 115 . The STA 115 may change connection 
intra - subnet roaming . For example , the STA 115 may switch ( e . g . , roam ) from a first AP to a second AP . The first AP may 
connectivity from a first AP 105 to a second AP 105 in the be referred to as a pre - roaming AP and the second AP may 
same subnet . 20 be referred to as a post roaming AP . The roaming may be 
At 405 , host processor 305 - a may determine the network intra - subnet or inter - subnet roaming . 

information for the subnet corresponding to the AP 105 with At 505 , host processor 305 - b may determine network 
which the STA 115 is connected . Host processor 305 - a may information for the subnet of the pre - roaming AP . At 510 , 
use DHCP to determine the network information . The net - host processor 305 - b may store the network information in 
work information may include a combination of the gateway 25 memory accessible to radio processor 310 - b ( e . g . , host 
IP address , the gateway IP address type , and the gateway processor 305 - b may cache the network information in 
MAC address . Thus , the STA 115 may be in communication firmware corresponding to radio processor 310 - 6 ) . Host 
with an AP 105 of the first subnet . At 410 , host processor processor 305 - a may enter a sleep state at 515 . The sleep 
305 - a may store the network information for the first subnet state may last for sleep duration 520 . During sleep duration 
in memory ( e . g . , the host processor 305 - a may cache the 30 520 , radio processor 310 - b may initiate roaming . The roam 
network information for the first subnet in firmware corre - ing may be intra - subnet roaming or inter - subnet roaming . 
sponding to radio processor 310 - a ) . At 415 , host processor After the roaming ( e . g . , after initial connection to the 
305 - a may enter a sleep state . Host processor 305 - a may be post - roaming AP 105 ) , radio processor 310 - b may initiate an 
in the sleep state until awakened by radio processor 310 - a or address resolution process at 530 . The address resolution 
another component of the STA 115 . Thus , host processor 35 process may include sending an address information request 
305 - a may be in the sleep state for sleep duration 420 . In to the gateway serving the post - roaming AP 105 , such as 
some cases host processor 305 - a may enter the sleep state described above . At 535 , host processor 305 - b may wake up . 
upon the determination that there are no packets available Host processor 305 - b may wake up independently or based 
for processing . In some cases , the host processor 305 - a may on communication from another component of the STA 115 . 
remain awake during the sleep duration 420 and use the 40 In some cases , host processor 305 - b may wake up to scan for 
sleep duration 420 to perform operations that are not del - APs 105 that are suitable for connection . 
egated to the radio processor 310 - a . At 540 , radio processor 310 - b may determine that host 

At 425 , radio processor 310 - a may initiate roaming by processor 305 - b has awakened . In some cases , radio pro 
connecting to a second AP 105 . Radio processor 310 - a may cessor 310 - b may determine that awakening of host proces 
initiate roaming based on a change in location or commu - 45 sor 305 - b is due to some component other than radio 
nication quality . In some cases the radio processor 310 - a processor 310 - a . At 535 , radio processor 310 - b may termi 
may identify an AP 105 prior to roaming . The roaming may nate the address resolution process . The termination may be 
be intra - subnet roaming in which the STA 115 switches based at least in part on the determination that host processor 
connectivity between a first AP 105 in the subnet and the 305 - b has been awakened . In some cases , radio processor 
second AP 105 in the subnet . Accordingly , at 430 , radio 50 310 - b may indicate to host processor 305 - b that the validity 
processor 310 - a may detect that the second AP 105 is in the of the stored credentials is unknown . Accordingly , at 550 
same subnet as the first AP 105 ( e . g . , radio processor 310 - a host processor 305 - b may determine the network informa 
may detect that the post - roaming subnet is the pre - roaming tion for the subnet of the post - roaming AP 105 . Host 
subnet ) . Based on the determination that a subnet change has processor 305 - b may store the network information in 
not taken place , radio processor 310 - a may , at 435 , allow 55 memory and / or use the network information when process 
host processor 305 - a to remain in the sleep state ( i . e . , radio ing packets . 
processor 310 - a may refrain from awakening host processor FIG . 6 shows a block diagram of a wireless device 600 
305 - a ) . Thus , host processor 305 - a may continue to con - configured for inter - subnet and intra - subnet roaming in 
serve power during sleep duration 420 ( or continue to take accordance with various aspects of the present disclosure . 
advantage of sleep duration 420 by allocating processing 60 Wireless device 600 may be an example of aspects of a STA 
resources to tasks not assumed by the radio processor 115 described with reference to FIGS . 1 - 5 . Wireless device 
310 - a ) . 600 may include a receiver 605 , a roaming manager 610 , 

At 440 , radio processor 310 - a may detect a packet ( e . g . , and / or a transmitter 615 . Wireless device 600 may also 
an incoming or outgoing packet ) . Accordingly , radio pro - include one or more processors , memory coupled with the 
cessor 310 - a may , at 445 , awaken host processor 305 - a . The 65 one or more processors , and instructions stored in the 
awakening may be based at least in part on the packet memory that are executable by the one or more processors 
detection . In some cases , radio processor 310 - a may indicate to enable the one or more processors to perform the roaming 
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features discussed herein . Each of these components may be 610 - a may perform the operations described with reference 
in communication with each other . to FIG . 6 . The transmitter 615 - a may transmit signals 

The receiver 605 may receive information such as pack - received from other components of wireless device 700 . 
ets , user data , or control information associated with various Although shown included in roaming manager 610 - a , the 
information channels ( e . g . , control channels , data channels , 5 host processor 705 and the radio processor 710 may be 
and information related to inter - subnet and intra - subnet separate . The host processor 705 and the radio processor 710 
roaming , etc . ) . In some cases , the receiver 605 may be used may be on or part of different chips or co - located on the 
to receive information corresponding to DHCP , ARP , or same chip . 
Neighbor Solicitation . The receiver 605 may collaborate The host processor 705 may store network information for 
with other components of wireless device 600 . For example , 10 a first subnet in memory ( e . g . , the host processor 705 may 
information may be passed on to the roaming manager 610 , cache network information for the first subnet in firmware ) . 
and to other components of wireless device 600 . The first subnet may include a first AP with which the 

The roaming manager 610 may store network information wireless device 700 is communicating as described with 
for a first subnet in memory ( e . g . , the roaming manager may reference to FIGS . 2 - 5 . In some examples , the stored net 
cache network information for the first subnet in firmware ) . 15 work information includes gateway information associated 
The first subnet may include a first AP with which the with the first subnet . For example , the network information 
wireless device 600 is communicating . The roaming man - may include gateway information such as a gateway IP 
ager 610 may also determine the network information ( e . g . , address , a gateway MAC address , or a gateway IP address 
by facilitating DHCP communications ) . The roaming man - type , or a combination thereof . In some cases the host 
ager 610 may identify an AP 105 different than the AP 105 20 processor 705 collaborates with the receiver 605 - a and the 
currently serving the wireless device 600 . In some cases , the transmitter 615 - a to perform a DHCP process to determine 
roaming manager 610 may facilitate roaming of the wireless the network information for the first subnet . In some cases , 
device 600 from the first AP to a second AP . The roaming the host processor enters a sleep state after storing the 
manager 610 may determine whether the second AP is in a network information . 
first subnet or a second subnet based at least in part on the 25 The radio processor 710 may facilitate roaming from the 
stored network information ( e . g . , by facilitating address first AP to a second AP as described with reference to FIGS . 
resolution processes involving an ARP request or Neighbor 2 - 5 . In some cases , the radio processor 710 may identify the 
Solicitation ) . Roaming manager 610 may include or be second AP . The radio processor 710 may also determine 
included in the one or more processors . ( while the host processor 705 is in a sleep state ) whether the 

The transmitter 615 may transmit signals received from 30 second AP is in a first subnet or a second subnet based at 
other components of wireless device 600 . The transmitter least in part on the stored network information . That is , the 
615 may be used to send communications corresponding to radio processor 710 may determine if intra - subnet or inter 
DHCP , ARP , and Neighbor Solicitation . In some examples , subnet roaming occurred . The radio processor 710 may 
the transmitter 615 may be co - located with the receiver 605 make the determination without communicating with the 
in a transceiver module . The transmitter 615 may include a 35 host processor 705 . 
single antenna , or it may include a plurality of antennas . The components of wireless device 600 , wireless device 

FIG . 7 shows a block diagram of a wireless device 700 for 700 , and roaming manager 610 may , individually or collec 
inter - subnet and intra - subnet roaming in accordance with tively , be implemented with at least one application specific 
various aspects of the present disclosure . Wireless device integrated circuit ( ASIC ) adapted to perform some or all of 
700 may be an example of aspects of a wireless device 600 40 the applicable functions in hardware . Alternatively , the 
or a STA 115 described with reference to FIGS . 1 - 6 . Wire - functions may be performed by one or more other process 
less device 700 may include a receiver 605 - a , a roaming ing units ( or cores ) , on at least one IC . In other examples , 
manager 610 - a , or a transmitter 615 - a . Each of these com - other types of integrated circuits may be used ( e . g . , Struc 
ponents may be in communication with each other . The tured / Platform ASICs , a field programmable gate array 
roaming manager 610 - a may also include a host processor 45 ( FPGA ) , or another semi - custom IC ) , which may be pro 
705 , and a radio processor 710 . grammed in any manner known in the art . The functions of 

The host processor 705 may be an example of a host each unit may also be implemented , in whole or in part , with 
processor 305 described with reference to FIGS . 3 - 5 and / or instructions embodied in a memory , formatted to be 
the one or more processors described with reference to FIG . executed by one or more general or application - specific 
6 . The radio processor 710 may be an example of a radio 50 processors . 
processor 310 described with reference to FIGS . 3 - 5 and / or FIG . 8 shows a block diagram 800 of a roaming manager 
the one or more processors described with reference to FIG . 610 - b which may be a component of a wireless device 600 
6 . The host processor 705 and / or radio processor 710 may be or a wireless device 700 for inter - subnet and intra - subnet 
a general - purpose processor , a digital signal processor roaming in accordance with various aspects of the present 
( DSP ) , an ASIC , an FPGA or other programmable logic 55 disclosure . The roaming manager 610 - b may be an example 
device , or any combination thereof designed to perform or of aspects of a roaming manager 610 described with refer 
facilitate the operations described herein . A general - purpose ence to FIGS . 6 - 7 . The roaming manager 610 - b may include 
processor may be a microprocessor , but in the alternative , a host processor 705 - a , and a radio processor 710 - a . Each of 
the processor may be any conventional processor , controller , these modules may perform the functions described with 
microcontroller , or state machine . A processor may also be 60 reference to FIG . 7 . The host processor 705 - a may include 
implemented as a combination of computing devices ( e . g . , a a subnet detection manager 805 and a packet processing 
combination of a DSP and a microprocessor , multiple micro - manager 825 . The radio processor 710 - a may include a state 
processors , one or more microprocessors in conjunction coordinator 810 , a network information administrator 815 , a 
with a DSP core , or any other such configuration ) . wireless traffic coordinator 820 , and an address resolution 

The receiver 605 - a may receive information which may 65 manager 830 . 
be passed on to roaming manager 610 - a , and to other As described above , a wireless device ( e . g . , a STA 115 ) 
components of wireless device 700 . The roaming manager may roam from a first AP associated with a first subnet to a 

or 
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second AP . The network information administrator 815 may detection of a subnet change . The subnet detection manager 
determine network information for subnets . For example , 805 may be a hardware component of the radio processor 
prior to roaming , the network information administrator 815 710 - a . Alternatively , the subnet detection manager 805 may 
may determine network information for the first subnet ( e . g . , be software executable by the radio processor 710 - a to 
by performing or facilitating a DHCP process ) . The network 5 perform the subnet detection operations described herein . 
information administrator 815 may store the network infor - The software may be stored in the memory of the radio 
mation in memory accessible to the radio processor 710 - a . processor 710 - a or in an external memory accessible by the 
In some cases ( e . g . , after inter - subnet roaming ) , the network host processor 710 - a . 
information administrator 815 may determine network infor - The state coordinator 810 may facilitate the awakening of 
mation for a second subnet associated with the second AP . 10 the host processor 705 - a from the sleep state based at least 
The network information administrator 815 may replace or in part on the detection as described with reference to FIGS . 
add to the stored network information using the network 2 - 5 . The state coordinator 810 may also determine that the 
information for the second subnet . The network information host processor 705 - a has awakened from a sleep state . For 
administrator 815 may be a hardware component of the host example , the state coordinator 810 may detect when the host 
processor 705 - a . Alternatively , the network information 15 processor 705 - a has been awakened during an address 
administrator 815 may be software executable by the host resolution process . In another example , the state coordinator 
processor 705 - a to perform the network information opera - 810 may detect when the host processor 705 - a has been 
tions described herein . The software may be stored in the awakened by an incoming packet . In some cases , the state 
memory of the host processor 705 - a or in an external coordinator 810 may also allow the host processor to remain 
memory accessible by the host processor 705 - a . 20 in the sleep state . For example , when it has been detected 

The packet processing manager 825 may process packets ( e . g . , by the subnet detection manager 805 ) that a subnet 
for communication . The packet processing manager 825 change has not occurred , the state coordinator 810 may 
may prepare and / or transform an incoming packet to be refrain from awakening the host processor 705 - a based at 
passed to other components of the wireless device . The least in part on the detection . The state coordinator 810 may 
packet processing manager 825 may also prepare and / or 25 be a hardware component of the radio processor 710 - a . 
transform an outgoing packet for transmission , and / or to be Alternatively , the state coordinator 810 may be software 
passed to other components of wireless device . The packet executable by the radio processor 710 - a to perform the state 
processing manager 825 may process packets using network coordination operations described herein . The software may 
information stored in memory ( e . g . , cached in firmware ) . be stored in the memory of the radio processor 710 - a or in 
For example , the packet processing manager 825 may pro - 30 an external memory accessible by the host processor 710 - a . 
cess an incoming packet based at least in part on stored The wireless traffic coordinator 820 may collaborate with 
network information for the second subnet as described with a receiver to receive an incoming packet from the second AP 
reference to FIGS . 2 - 5 . The packet processing manager 825 as described with reference to FIGS . 2 - 5 . In some examples , 
may be a hardware component of the host processor 705 - a . the host processor 705 - a may be awakened by the incoming 
Alternatively , the packet processing manager 825 may be 35 packet . The wireless traffic coordinator 820 may also deter 
software executable by the host processor 705 - a to perform mine the status ( e . g . , success ) of an address information 
the packet processing operations described herein . The soft - request . For example , the wireless traffic coordinator 820 
ware may be stored in the memory of the host processor may detect that an address information request has failed . 
705 - a or in an external memory accessible by the host Alternatively , the wireless traffic coordinator 820 may detect 
processor 705 - a . 40 that an address information request has succeeded ( e . g . , by 

As described above , the wireless device may roam from collaborating with a receiver to receive a response to the 
a first AP associated with a first subnet to a second AP . The address information request ) . The wireless traffic coordina 
roaming may be intra - subnet roaming or inter - subnet roam - tor 820 may be a hardware component of the radio processor 
ing . Accordingly , the subnet detection manager 805 may 7 10 - a . Alternatively , the wireless traffic coordinator 820 
determine whether a subnet change has or has not occurred . 45 may be software executable by the radio processor 710 - a to 
For example , the subnet detection manager 805 may detect perform the traffic coordination operations described herein . 
whether the second AP is in a second subnet that is different The software may be stored in the memory of the radio 
from the first subnet . The determination may be based at processor 710 - a or in an external memory accessible by the 
least in part on network information for the first subnet that host processor 710 - a . 
is stored in memory . 50 The address resolution manager 830 may initiate an 

In one case , the subnet detection manager 805 may detect address resolution process to determine whether the second 
that a subnet change has not occurred by detecting that the AP is in the second subnet as described with reference to 
second AP is in the same subnet as the first AP subnet as FIGS . 2 - 5 . The address resolution process may involve an 
described with reference to FIGS . 2 - 5 . In some cases , the address information request . In some cases , the address 
subnet detection manager 805 may determine that the sec - 55 resolution manager 830 may terminate the address resolu 
ond AP is in the first subnet based at least in part on the tion process . The termination may be based at least in part 
response to the address information request ( e . g . , ARP on the determination that the host processor 705 - a has been 
request or Neighbor Solicitation request ) . Alternatively , the awakened . In some examples , the address resolution man 
subnet detection manager 805 may detect that a subnet ager 830 may collaborate with the subnet detection manager 
change has occurred by detecting that the second AP is in the 60 805 to determine whether the second AP is in the second 
second subnet that is different from the first subnet . In some subnet . The determination may include sending an address 
cases , the subnet detection manager 805 may determine that information request using stored network information for the 
the second AP is in the second subnet based at least in part first subnet . The address information request may be an ARP 
on a failed address information request . The detection of the request or a Neighbor Solicitation request . The address 
subnet change may serve as a trigger to awaken the host 65 resolution manager 830 may be a hardware component of 
processor 705 - a . For example , the state coordinator 810 may the radio processor 710 - a . Alternatively , the address reso 
awaken the host processor 705 - a based at least in part on the lution manager 830 may be software executable by the radio 
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processor 710 - a to perform the address resolution operations to perform the functions described below . Additionally or 
described herein . The software may be stored in the memory alternatively , the STA 115 may perform aspects the functions 
of the radio processor 710 - a or in an external memory described below using special - purpose hardware . The STA 
accessible by the host processor 710 - a . 115 may include a host processor and a radio processor . The 

FIG . 9 shows a diagram of a system 900 including a STA 5 host processor and the radio processor may be integrated or 
115 configured for inter - subnet and intra - subnet roaming in co - located on a single chip . Alternatively , the host processor 
accordance with various aspects of the present disclosure and radio processor may be located on separate chips . The 
System 900 may include STA 115 - 0 , which may be an radio processor may be associated with memory which the 
example of a wireless device 600 , a wireless device 700 , or host processor may access either directly ( e . g . , via signaling 
a STA 115 described with reference to FIGS . 1 - 8 . STA 115 - c 10 between the radio processor and the memory ) or indirectly 
may perform intra - subnet or inter - subnet roaming . STA ( e . g . , via signaling passed through other layers or compo 
115 - c may include a roaming manager 910 , which may be an nents of the STA 115 ) . 
example of a roaming manager 610 described with reference At block 1005 , the STA 115 communicate with a first 
to FIGS . 6 - 8 . STA 115 - c may also include components for access point that is included within a first subnet as 
bi - directional voice and data communications including 15 described with reference to FIGS . 2 - 5 . In certain examples , 
components for transmitting communications and compo - the operations of block 1005 may be performed or facilitated 
nents for receiving communications . For example , STA by the host processor 705 as described with reference to 
115 - c may communicate bi - directionally with AP 105 - i or FIG . 7 . At block 1010 , the STA 115 may store network 
STA 115 - d . information for the first subnet in memory as described with 
STA 115 - c may also include a processor 905 , and memory 20 reference to FIGS . 2 - 5 . In some cases , storing the network 

915 ( including software ( SW ) 920 ) , a transceiver 935 , and information in memory includes caching the network infor 
one or more antenna ( s ) 940 , each of which may communi mation in firmware . In certain examples , the operations of 
cate , directly or indirectly , with one another ( e . g . , via buses block 1010 may be performed or facilitated by the host 
945 ) . The processor 905 may , among other things , provide processor 705 as described with reference to FIG . 7 . At 
support to the roaming manager 910 . For example , the 25 block 1015 , the STA 115 may identify a second access point 
processor 905 may provide processing support to the host as described with reference to FIGS . 2 - 5 . In some cases , 
processor during network information retrieval or process identifying the second access point may include the roaming 
ing support to the radio processor during roaming or during from the first access point to the second access point . In 
subnet change detection . In some cases , the processor 905 certain examples , the operations of block 1015 may be 
may be the host processor or the radio processor . In some 30 performed or facilitated by the radio processor 710 as 
examples , the processor 905 may include the host processor described with reference to FIG . 7 . At block 1020 , the STA 
and the radio processor , which may be co - located on a single 115 may determine whether the second access point is in the 
chip . STA 115 - c may also include firmware 950 , which may first subnet or a second subnet as described with reference to 
be an example of firmware described with reference to FIGS . 2 - 5 . The determination may be made by the radio 
FIGS . 1 - 9 . The transceiver 935 may communicate bi - direc - 35 processor without communication between the radio pro 
tionally , via the antenna ( s ) 940 or wired or wireless links , cessor and the host processor ( e . g . , the host processor may 
with one or more networks , as described above . For be in a sleep state ) . The determination may be based at least 
example , the transceiver 935 may communicate bi - direc - in part on the stored network information as described with 
tionally with an AP 105 or another STA 115 . The transceiver reference to FIGS . 2 - 5 . In certain examples , the operations 
935 may include a modem to modulate the packets and 40 of block 1020 may be performed or facilitated by the radio 
provide the modulated packets to the antenna ( s ) 940 for processor 710 as described with reference to FIG . 7 . 
transmission , and to demodulate packets received from the FIG . 11 shows a flowchart illustrating a method 1100 for 
antenna ( s ) 940 . While STA 115 - c may include a single inter - subnet and intra - subnet roaming in accordance with 
antenna 940 , STA 115 - c may also have multiple antennas various aspects of the present disclosure . The operations of 
940 capable of concurrently transmitting or receiving mul - 45 method 1100 may be implemented by a STA 115 or its 
tiple wireless transmissions . components as described with reference to FIGS . 1 - 9 . For 

The memory 915 may include random access memory example , the operations of method 1100 may be performed 
( RAM ) and read only memory ( ROM ) . The memory 915 by the roaming manager 610 as described with reference to 
may store computer - readable , computer - executable soft - FIGS . 6 - 9 . In some examples , a STA 115 may execute a set 
ware / firmware code 920 including instructions that , when 50 of codes to control the functional elements of the STA 115 
executed , cause the processor 905 to perform various func - to perform the functions described below . Additionally or 
tions described herein ( e . g . , inter - subnet and intra - subnet alternatively , the STA 115 may perform aspects the functions 
roaming , etc . ) . Alternatively , the software / firmware code described below using special - purpose hardware . The 
920 may not be directly executable by the processor 905 but method 1100 may also incorporate aspects of method 1000 
cause a computer ( e . g . , when compiled and executed ) to 55 of FIG . 10 . 
perform functions described herein . The processor 905 may At block 1105 , the STA 115 communicate with a first 
include an intelligent hardware device , ( e . g . , a central pro access point that is included within a first subnet as 
cessing unit ( CPU ) , a microcontroller , an ASIC , etc . ) . described with reference to FIGS . 2 - 5 . In certain examples , 

FIG . 10 shows a flowchart illustrating a method 1000 for the operations of block 1105 may be performed or facilitated 
inter - subnet and intra - subnet roaming in accordance with 60 by the host processor 705 as described with reference to 
various aspects of the present disclosure . The operations of FIG . 7 . At block 1110 , the STA 115 may store network 
method 1000 may be implemented by a STA 115 or its information for the first subnet in memory as described with 
components as described with reference to FIGS . 1 - 9 . For reference to FIGS . 2 - 5 . In some cases , storing the network 
example , the operations of method 1000 may be performed information in memory includes caching the network infor 
by the roaming manager 610 as described with reference to 65 mation in firmware . In certain examples , the operations of 
FIGS . 6 - 9 . In some examples , a STA 115 may execute a set block 1110 may be performed or facilitated by the host 
of codes to control the functional elements of the STA 115 processor 705 as described with reference to FIG . 7 . At 
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block 1115 , the STA 115 may identify a second access point FIGS . 2 - 5 . The determination may be made by the radio 
as described with reference to FIGS . 2 - 5 . In some cases , processor without communication between the radio pro 
identifying the second access point may include the roaming cessor and the host processor ( e . g . , the host processor may 
from the first access point to the second access point . In be in a sleep state ) . In certain examples , the operations of 
certain examples , the operations of block 1115 may be 5 block 1220 may be performed or facilitated by the radio 
performed or facilitated by the radio processor 710 as processor 710 as described with reference to FIG . 7 . 
described with reference to FIG . 7 . At block 1120 , the STA At block 1225 , the STA 115 may store network informa 
115 may detect that the second access point is in a second tion for the second subnet as described with reference to 
subnet as described with reference to FIGS . 2 - 5 . The detec - FIGS . 2 - 5 . In some cases , the network information for the 
tion may be made by the radio processor without commu - 10 second subnet may replace the network information for the 
nication between the radio processor and the host processor first subnet . In other cases , the network information for the 
( e . g . , the host processor may be in a sleep state ) . The second subnet may be stored in addition to the network 
determination may be based at least in part on the stored information for the first subnet . In some cases the network 
network information as described with reference to FIGS . information for the second subnet is stored after detection 
2 - 5 . In certain examples , the operations of block 1120 may 15 that the second access point is in the second subnet . In 
be performed or facilitated by the radio processor 710 as c ertain cases the operations of block 1225 are performed or 
described with reference to FIG . 7 . facilitated by the host processor 705 as described with 
At block 1125 , the STA 115 may awaken the host pro - reference to FIG . 7 . At block 1230 , the STA 115 may process 

cessor based at least in part on the detection that the second an incoming packet based at least in part on the stored 
access point is in the second subnet as described with 20 network information for the second subnet as described with 
reference to FIGS . 2 - 5 . In certain examples , the operations reference to FIGS . 2 - 5 . In some cases , the radio processor 
of block 1125 may be performed or facilitated by the radio facilitates the awakening of the host processor based at least 
processor 710 as described with reference to FIG . 7 . At in part on the receipt of the incoming packet . In certain 
block 1130 , the STA 115 may determine network informa - examples , the operations of block 1230 are performed or 
tion for the second subnet as described with reference to 25 facilitated by the host processor 705 as described with 
FIGS . 2 - 5 . For example the STA 115 may implement DHCP reference to FIG . 7 . 
to determine the gateway IP address , gateway MAC address , FIG . 13 shows a flowchart illustrating a method 1300 for 
and gateway IP address type associated with a gateway of inter - subnet and intra - subnet roaming in accordance with 
the second subnet . In certain examples , the operations of various aspects of the present disclosure . The operations of 
block 1130 are performed or facilitated by the host processor 30 method 1300 may be implemented by a STA 115 or its 
705 as described with reference to FIG . 7 . At block 1135 , the components as described with reference to FIGS . 1 - 9 . For 
STA 115 may store the network information for the second example , the operations of method 1300 may be performed 
subnet in the memory as described with reference to FIGS . by the roaming manager 610 as described with reference to 
2 - 5 . The operations of block 1135 may be performed or FIGS . 6 - 9 . In some examples , a STA 115 may execute a set 
facilitated by the host processor 705 as described with 35 of codes to control the functional elements of the STA 115 
reference to FIGS . 2 - 5 . to perform the functions described below . Additionally or 

FIG . 12 shows a flowchart illustrating a method 1200 for alternatively , the STA 115 may perform aspects the functions 
inter - subnet and intra - subnet roaming in accordance with described below using special - purpose hardware . The 
various aspects of the present disclosure . The operations of method 1300 may also incorporate aspects of methods 1000 , 
method 1200 may be implemented by a STA 115 or its 40 1100 , and 1200 of FIGS . 10 - 12 . 
components as described with reference to FIGS . 1 - 9 . For At block 1305 , the STA 115 communicate with a first 
example , the operations of method 1200 may be performed access point that is included within a first subnet as 
by the roaming manager 610 as described with reference to described with reference to FIGS . 2 - 5 . In certain examples , 
FIGS . 6 - 9 . In some examples , a STA 115 may execute a set the operations of block 1305 may be performed or facilitated 
of codes to control the functional elements of the STA 115 45 by the host processor 705 as described with reference to 
to perform the functions described below . Additionally or FIG . 7 . At block 1310 , the STA 115 may store network 
alternatively , the STA 115 may perform aspects the functions information for the first subnet in memory as described with 
described below using special - purpose hardware . The reference to FIGS . 2 - 5 . In certain examples , the operations 
method 1200 may also incorporate aspects of methods 1000 , of block 1310 may be performed or facilitated by the host 
and 1100 of FIGS . 10 - 11 . 50 processor 705 as described with reference to FIG . 7 . At 

At block 1205 , the STA 115 communicate with a first block 1315 , the STA 115 may identify a second access point 
access point that is included within a first subnet as as described with reference to FIGS . 2 - 5 . In certain 
described with reference to FIGS . 2 - 5 . In certain examples , examples , the operations of block 1315 may be performed or 
the operations of block 1205 may be performed or facilitated facilitated by the radio processor 710 as described with 
by the host processor 705 as described with reference to 55 reference to FIG . 7 . 
FIG . 7 . At block 1210 , the STA 115 may store network At block 1320 , the STA 115 may send an address infor 
information for the first subnet in memory as described with mation request using the stored network information as 
reference to FIGS . 2 - 5 . In certain examples , the operations described with reference to FIGS . 2 - 5 . For example , the STA 
of block 1210 may be performed or facilitated by the host 115 may send an ARP request or a neighbor solicitation 
processor 705 as described with reference to FIG . 7 . At 60 request . In certain examples , the operations of block 1320 
block 1215 , the STA 115 may identify a second access point may be performed or facilitated by the radio processor 710 
as described with reference to FIGS . 2 - 5 . In certain as described with reference to FIG . 7 . At block 1325 , the 
examples , the operations of block 1215 may be performed or STA 115 may detect that the address information request has 
facilitated by the radio processor 710 as described with failed as described with reference to FIGS . 2 - 5 . In some 
reference to FIG . 7 . At block 1220 , the STA 115 may 65 cases , detecting that the address information request has 
determine whether the second access point is in the first failed is based at least in part on the detection that the 
subnet or a second subnet as described with reference to address information request has failed to elicit a response . In 
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certain examples , the operations of block 1325 are per multiple microprocessors , one or more microprocessors in 
formed or facilitated by the radio processor 710 as described conjunction with a DSP core , or any other such configura 
with reference to FIG . 7 . At block 1330 , the STA 115 may tion ) . 
determine that the second access point is in the second The functions described herein may be implemented in 
subnet based at least in part on the failed address information 5 hardware , software executed by a processor , firmware , or 
request as described with reference to FIGS . 2 - 5 . In certain any combination thereof . If implemented in software 
examples , the operations of block 1330 may be performed or executed by a processor , the functions may be stored on or 
facilitated by the radio processor 710 as described with transmitted over as one or more instructions or code on a 
reference to FIG . 7 . computer - readable medium . Other examples and implemen 

Thus , methods 1000 , 1100 , 1200 , and 1300 may provide 10 tations are within the scope of the disclosure and appended 
for inter - subnet and intra - subnet roaming . It should be noted claims . For example , due to the nature of software , functions 
that methods 1000 , 1100 , 1200 , and 1300 describe possible described above can be implemented using software 
implementation , and that the operations and the steps may be executed by a processor , hardware , firmware , hardwiring , or 
rearranged or otherwise modified such that other implemen - combinations of any of these . Features implementing func 
tations are possible . In some examples , aspects from two or 15 tions may also be physically located at various positions , 
more of the methods 1000 , 1100 , 1200 , and 1300 may be including being distributed such that portions of functions 
combined . are implemented at different physical locations . Also , as 

The description herein provides examples , and is not used herein , including in the claims , “ or ” as used in a list of 
limiting of the scope , applicability , or examples set forth in items ( for example , a list of items prefaced by a phrase such 
the claims . Changes may be made in the function and 20 as " at least one of ” or “ one or more of " ) indicates an 
arrangement of elements discussed without departing from inclusive list such that , for example , a list of at least one of 
the scope of the disclosure . Various examples may omit , A , B , or C means A or B or C or AB or AC or BC or ABC 
substitute , or add various procedures or components as ( i . e . , A and B and C ) . 
appropriate . Also , features described with respect to some Computer - readable media includes both non - transitory 
examples may be combined in other examples . 25 computer storage media and communication media includ 

The description set forth herein , in connection with the ing any medium that facilitates transfer of a computer 
appended drawings , describes example configurations and program from one place to another . A non - transitory storage 
does not represent all the examples that may be implemented medium may be any available medium that can be accessed 
or that are within the scope of the claims . The term " exem - by a general purpose or special purpose computer . By way 
plary ” used herein means “ serving as an example , instance , 30 of example , and not limitation , non - transitory computer 
or illustration , ” and not " preferred ” or “ advantageous over readable media can comprise RAM , ROM , electrically eras 
other examples . ” The detailed description includes specific a ble programmable read only memory ( EEPROM ) , compact 
details for the purpose of providing an understanding of the disk ( CD ) ROM or other optical disk storage , magnetic disk 
described techniques . These techniques , however , may be storage or other magnetic storage devices , or any other 
practiced without these specific details . In some instances , 35 non - transitory medium that can be used to carry or store 
well - known structures and devices are shown in block desired program code means in the form of instructions or 
diagram form in order to avoid obscuring the concepts of the data structures and that can be accessed by a general 
described examples . purpose or special - purpose computer , or a general - purpose 

In the appended figures , similar components or features or special - purpose processor . Also , any connection is prop 
may have the same reference label . Further , various com - 40 erly termed a computer - readable medium . For example , if 
ponents of the same type may be distinguished by following the software is transmitted from a website , server , or other 
the reference label by a dash and a second label that remote source using a coaxial cable , fiber optic cable , 
distinguishes among the similar components . If just the first twisted pair , digital subscriber line ( DSL ) , or wireless tech 
reference label is used in the specification , the description is nologies such as infrared , radio , and microwave , then the 
applicable to any one of the similar components having the 45 coaxial cable , fiber optic cable , twisted pair , digital sub 
same first reference label irrespective of the second refer - scriber line ( DSL ) , or wireless technologies such as infrared , 
ence label . radio , and microwave are included in the definition of 

Information and signals described herein may be repre - medium . Disk and disc , as used herein , include CD , laser 
sented using any of a variety of different technologies and disc , optical disc , digital versatile disc ( DVD ) , floppy disk 
techniques . For example , data , instructions , commands , 50 and Blu - ray disc where disks usually reproduce data mag 
information , signals , bits , symbols , and chips that may be netically , while discs reproduce data optically with lasers . 
referenced throughout the above description may be repre - Combinations of the above are also included within the 
sented by voltages , currents , electromagnetic waves , mag - scope of computer - readable media . 
netic fields or particles , optical fields or particles , or any The description herein is provided to enable a person 
combination thereof . 55 skilled in the art to make or use the disclosure . Various 

The various illustrative blocks and modules described in modifications to the disclosure will be readily apparent to 
connection with the disclosure herein may be implemented those skilled in the art , and the generic principles defined 
or performed with a general - purpose processor , a digital herein may be applied to other variations without departing 
signal processor ( DSP ) , an ASIC , an FPGA or other pro - from the scope of the disclosure . Thus , the disclosure is not 
grammable logic device , discrete gate or transistor logic , 60 to be limited to the examples and designs described herein 
discrete hardware components , or any combination thereof but is to be accorded the broadest scope consistent with the 
designed to perform the functions described herein . A gen principles and novel features disclosed herein . 
eral - purpose processor may be a microprocessor , but in the 
alternative , the processor may be any conventional proces What is claimed is : 
sor , controller , microcontroller , or state machine . A proces - 65 1 . An apparatus for wireless communication , comprising : 
sor may also be implemented as a combination of computing a radio processor ; 
devices ( e . g . , a combination of a DSP and a microprocessor , a host processor ; 
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memory in electronic communication with the radio pro determine that the host processor has awakened from a 
cessor or the host processor ; and sleep state during the address resolution process ; and 

instructions stored in the memory and operable , when terminate the address resolution process based at least in 
executed by the radio processor or the host processor , part on the determination that the host processor has 
to cause the apparatus to : awakened from the sleep state . 
communicate with a first access point that is included 11 . The apparatus of claim 1 , wherein the instructions are 

within a first subnet ; operable , when executed by the radio processor , to cause the 
store network information for the first subnet in the apparatus to : 

detect that the second access point is in the same subnet memory ; and 
identify a second access point ; and as the first access point ; and 

allow the host processor to remain in a sleep state based instructions stored in the memory and operable , when at least in part on the detection that the second access executed by the radio processor , to cause the apparatus , point is in the same subnet as the first access point . without communication between the radio processor 12 . The apparatus of claim 1 , wherein the instructions that and the host processor during a determination , to deter 15 are operable to cause the apparatus to determine the whether mine whether the second access point is in the first the second access point is in the first subnet or the second 
subnet or a second subnet based at least in part on the subnet are further operable , when executed by the radio 
stored network information . processor , to cause the apparatus to : 

2 . The apparatus of claim 1 , wherein the determination is send an address information request using the stored 
made by the radio processor while the host processor is in a 20 network information ; 
sleep state . detect that the address information request has failed ; and 

3 . The apparatus of claim 2 , wherein the instructions are determine that the second access point is in the second 
operable , when executed by the radio processor , to cause the subnet based at least in part on the failed address 
apparatus to : information request . 

detect that the second access point is in the second subnet ; 25 13 . The apparatus of claim 12 , wherein the address 
and information request is at least an address resolution protocol 

awaken the host processor from the sleep state based at ( ARP ) request , or a neighbor solicitation request , or a 
least in part on the detection that the second access combination thereof . 
point is in the second subnet . 14 . The apparatus of claim 1 , wherein the instructions that 

4 . The apparatus of claim 3 , wherein the instructions are 30 are operable to cause the apparatus to determine the whether 
operable , when executed by the host processor , to cause the the second access point is in the second subnet are further 
apparatus to : operable , when executed by the radio processor , to cause the 

determine network information for the second subnet ; and apparatus to : 
store the network information for the second subnet in the send an address information request using the stored 
memory . 35 network information ; 

5 . The apparatus of claim 1 , wherein the instructions that receive a response to the address information request ; and 
cause the apparatus to store the network information in the determine that the second access point is in the first subnet 
memory comprise instructions that cause the host processor based at least in part on the response to the address 
to cache the network information in firmware . information request . 

6 . The apparatus of claim 1 , wherein the instructions that 40 15 . The apparatus of claim 1 , wherein the stored network 
cause the apparatus to identify the second access point are information comprises gateway information associated with 
further operable , when executed by the radio processor , to the first subnet , the gateway information comprising at least 
cause the apparatus to : one of a gateway internet protocol ( IP ) address , or a gateway 

initiate roaming to the second access point . media access control ( MAC ) address , or a gateway address 
7 . The apparatus of claim 1 , wherein : 45 type , or a combination thereof . 
the instructions are further operable , when executed by 16 . The apparatus of claim 1 , wherein the instructions are 

the host processor or the radio processor , to cause the operable , when executed by the host processor , to cause the 
apparatus to receive an incoming packet at the appa - apparatus to : 
ratus from the second access point ; and perform a dynamic host configuration protocol ( DHCP ) 

the instructions are operable , when executed by the host 50 process to determine the network information for the 
processor , to cause the apparatus to : first subnet . 
store network information for the second subnet in the 17 . A method of wireless communication , comprising : 
memory ; and communicating between a station and a first access point 

process the incoming packet based at least in part on the that is included within a first subnet , wherein the station 
stored network information for the second subnet . 55 includes a radio processor and a host processor ; 

8 . The apparatus of claim 7 , wherein the host processor is storing , by the station , network information for the first 
configured to awaken from a sleep state in response to subnet in memory ; 
receipt of the incoming packet . identifying , by the station , a second access point ; and 

9 . The apparatus of claim 1 , wherein the instructions are determining whether the second access point is in the first 
operable , when executed by the radio processor , to cause the 60 subnet or a second subnet based at least in part on the 
apparatus to : stored network information , the determination by the 

initiate an address resolution process to determine radio processor without communication between the 
whether the second access point is in the first subnet or radio processor and the host processor during the 
the second subnet . determination . 

10 . The apparatus of claim 9 , wherein the instructions are 65 18 . The method of claim 17 , wherein the host processor 
further operable , when executed by the radio processor , to is in a sleep state while the radio processor determines 
cause the apparatus to : whether the second access point is in the first subnet or the 
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second subnet based at least in part on the stored network 
information , the method further comprising : 

detecting that the second access point is in the second 
subnet ; and 

awakening the host processor from the sleep state based 5 
at least in part on the detection that the second access 
point is in the second subnet . 

19 . The method of claim 17 , wherein storing the network 
information comprises storing the network information by 
the host processor , the method further comprising : 10 

storing , by the host processor , network information for the 
second subnet in the memory ; 

receiving an incoming packet at the station from the 
second access point ; and 

processing the incoming packet based at least in part on 15 
the stored network information for the second subnet . 

20 . An apparatus for wireless communication , compris 
ing : 
means for communicating between the apparatus and a 

first access point that is included within a first subnet , 20 
wherein the apparatus includes a radio processor and a 
host processor ; 

means for storing network information for the first subnet 
in memory ; 

means for identifying a second access point ; and 25 
means for determining whether the second access point is in 
the first subnet or a second subnet based at least in part on 
the stored network information , the determination by the 
radio processor without communication between the radio 
processor and the host processor during the determination . 30 

25 

* * * * * 
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