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1
Amended Set of Claims 1 to 112

1. A method of communicating in & wireless network, comprisjfg:

creating a shortened network identifier having a first lefgth from a full
network identifier having a second length, the first length bejfig shorter than the
second length;

generating a compressed beacon comprising/the shortened network
identifier; and

transmifting, at an access point, the comypykssed beacon,
wherein the compressed bescon prises a shortened timestamp
comprising fewer bits then a full timesta
2, The method of Claim 1, AAherein the shortened network identifier
comprises a 4-byte cyclic redundancyfheck (CRC) computed on the full network

identifier,

3. The method of Zlaim 2, wherein the CRC comprises the same generator

polynomial used to computg/an 802.11 frame check for the compressed beacon.

6. The method of Claim 1, wherein the compressed beacon further
comprises:

n frame control field:

a source address;

a change sequence;

the shortened network identifier; and
a frame check,
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7 The method of Claim 6, wherein the frame control field compfrises 2
bytes, the source address compriges 5 hytes, the timestamp comprises 4/bytcs, the
change sequence comprises | byte, the shortened network identifier compfrises 4 bytes,

and the frame check comprises 4 bytes.

8. The method of Claim 6, wherein the source agliress comprises a basic

service set identification (BS3ID) of the access point,

0. The method of Clatmn Error] Refgfence source not found., wherein the

timestamp comprises & one or more least sipojficant bits of the full timestamp.

10, The method of Claim § the method further comprising changing the
change sequence when an access pgilt or network configuration changes or when there

is a substantial change in the conyént of a full beacon.

11, The methgd of Claim 6, wherein the frame control field comprises a
version field, a type fighd, a subtype field, a next fuil beacon time indication (NFBTI)
present field, a seryfce set identifier (SSID) present fisld, an internetworking present
field, a bandwidgf field, a security field, and one or more reserved bits.

1 The method of Claim 11, wherein the version field comprises 2 bits, the
type fighd comprises 2 bits, the subtype field comprises 4 bits, the NFBTI present field
conpfrises 1 bit, the SSID present flag comprises 1 bit, the internetworking present field

mprises | bit, the bandwidth field comprises 3 bits, the security field comprises 1 bit,

and the one or more reserved bits comprise 1 bit,

13, The method of Claim L1, wherein type field comprises a value of “11”
and the subfype field comprises a value of “0001,” indicating that the beacon is a

compressed beacon,

14, The method of Claim 6. wherein the comptressed beacon further
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comprises a compressed capability information field.

15, A method of communicating in 2 wireless network, comprifing:

receiving, at a wireless device associated with a ork having a
network identifier, a compressed beacon comprising a/shortened network
identifier;

ereating an expected shortened network idenjifier based on the network
identifier of the network associated with the wireleés device;

comparing the expected shortened nefvork identifier to the received
shortened network identifier;

discarding the compressed beacgyf when the expected shortened network
identifier does not match the receivedAlhortened network identifier; and

processing the compressed/beacon when the expected shortened network
identifier matches the received ghortened network identifier,

wherein the expectpf shortened network identifier is shorter than the
network identifier, and

wherein the fLompressed beacon comprises a shortened timestamp

comprising fewer Jits than a full timestamp.

16,  The/method of Claim 15, wherein the expected shortened network
identifier comppfses a 4-byte cyclic redundancy check (CRC) computed on the full
network iden#fier.

The method of Claim 16, wherein the CRC comprises the same generator

polyfiomial used to compute an 802.11 frame check for the compressed beacon.

18, The method of Claim 15, wherein creating the expected shortened
network identifier comprises creating a hash of a service set identifier (SSID).

19,  The methad of Claim 18, wherein cteafing the hash of the SSID
comprises computing the hash of the SSID using a hashing algorithm with parameters
available to all devices on the wireless network.,
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20,  The method of Claim 15, wherein the compressed beacon her
comyprises:
a frame control fleld;

8 gource address;

a change sequence;
the shortened network identifier; and

a frame check.

21.  The method of Claim 20, wherein thy/ frame control field comprisgs 2
bytes, the scurce address comprises 5 bytes, t

change sequence comprises 1 byte, the shorte

timestamp comprises 4 bytes, the
network identifier comprises 4 bytes,

and the frame check comprises 4 bytes,

22,  The method of Claim #0, wherein the source address comprises a bagic

service set identification (BSSID) # the access point.

23, The met

timestamp comprige;

d of Claim Error! Reference source not found., whersin the
one or more least significant bits of the full timestamp,
24. e method of Claim 20, the method further comprising:
detecting a chiange in the change sequence;
transmitting a probe request when a change in the change sequence is
datected; and

receiving a probe response in response {0 the probe request.

25.  The method of Claim 20, whergin the frame control field comprises a
version ficld, a type field, a subtype field,  next full beacon time indication (NFBTI)
present fleld, a service set identifisr (SSID) present field, an internetworking present
field, a bandwidth field, a security field, and one or more reserved bits,

26, The method of Claim 20, wherain the version field comprises 2 bits, the
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type field comprises 2 bits, the subtype field comprises 4 bits, the NFBTI presept field
comprises 1 bit, the SSID present flag comprises 1 bit, the internetworking profent field
comprises 1 bit, the bandwidth field comprises 3 bits, the security field copfprises 1 bit,
and the one or more reserved bits comprise 1 bit,

27.  The method of Claim 20, wherein type field compffises a value of *11”
and the subtype field comprises a value of *0001,” indicap

compressed beacon.

g that the beacon is a

28.  The method of Claim 20, whereipf the compressed beacon forther

comprises a compregsed capability information fig

29. A wireless device configuyfd to communicate in a wireless network,

comprising:

& phansmitter configured to transmit the compressed baacon,
wherein the compressed beacon comprises & shortened timestamp

compfrising fewer bits than a full timestamp.

The wireless device of Claim 29, wherein the shortencd network
tifier comprises a 4-byte cyelic redundancy check (CRC) computed on the full
etworlk identifier,

31.  The wireless device of Claim 30, wherein the CRC comprises the same
generator polynomial used to compute an 802,11 frame check for the compressed

boascon,

32, The wireless device of Claim 29, wherein the processor is configured to
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(SSID).

33, The wireless device of Claim 32, wherein the processop/is configured fo
create the hash of the SSID comprises computing the hash of the SZID using a hashing
algotithm with parameters available to all devices on the wirelesgfetwork,

34,  The wireless device of Claim 29, whetein jhe compressed beacon finther
comprises:

a frame control field;
a soutee address;

a change sequence;

the shortened network ighntifier; and
a frame check.

35.  The wireless Aevice of Claim 34, wherein the frame confrol field

comprises 2 bytes, the sgfirce address comprises 5 bytes, the timestamp comprises 4

bytes, the change scqugfice comprises 1 byte, the shortened network identifier comprises

4 bytes, and the fragfe check comprises 4 bytes,

36.
basic servjfe set identification (BSSID) of the aceess point,

The wireless device of Claim 34, wherein the source address comprises a

37.  The wireless device of Claim Error! Reference source not found.,
wherein the timestamp comprises a one or more least sipnificant bits of the full

timestamp.

38, The wircless device of Claim 34, wherein the pracessor is farther
configured to change the change sequence when an access point or network
configuration changes or when there is a substantial change in the content of a full

2ACON.
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41.  The wirciess device of Claigf 39, wherein type field comprises a value of
“11* and the subtype field comprises afalue of *“0001,” indicating that the beacon is a

compressed beacon.

42, The wireless d

comprises a compressed cgfability information field.

ice of Claim 34, wherein the compressed beacon further

43, A
identifier, compy

Jeless device, associated with & wireless network having a network
ing:
a receiver configured to receive a compressed heacon comprising a
ned network identifier;
a processor confipured to:
create an expected shortened network identifier besed on the
network identifler of the netwaork associated with the wireless device;
compare the expected shortened network identifier to the received
shortened network identifier;
discard the compreased beacon when the expected shortensd
network identifier does not match the received shortened network
identifier; and
process the compressed beacon when the expected shortened
network identifier matches the received shortened network identifier,
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wherein the expected shortened network identifier is shorter thfh the

network identifier, and
wherein the compressed beacon comprises a shorteneg/ timesiamp
comprising fewer bits than a full {imestamp,

44,  The wireless device of Claim 43, wherein thy/ expected shortened
network identifier comprises a 4-byte cyclic redundancy checl(CRC) computed on the
full network identifier.

45.  The wireless device of Clalin 44, whgfeln the CRC comprises the same
generator polynomial used to compute an 802/] frame check for the compressed

beacon,

46,  The wireless device of Cjfim 43, wherein the processor is configured to
create the expecied shortened netwpfk identifier by creating a hash of a serviee set
identifier (S8ID).

47.  The wirelesy/device of Claim 46, wherein the processor is configured to
create the hash of the/SSID by computing the hash of the SSID using a hashing

algorithm with paratgfters available to all devices on the wireless network,

e wireless device of Claim 43, wherein the compressed beacon further

a frame control field;

a source address;

a change sequence;
the shortened network identifier; and
a frame check,

49,  The wireless device of Claim 48, wherein the fiame control field
comprises 2 bytes, the source address comprises 5 bytes, the timestamp comprises 4
bytes, the change sequence comprises 1 byte, the shortened network identifier comprises

-05-2013
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4 bytes, and the frame check comprises 4 bytes,

30, The wireless device of Claim 48, wherein the source addregd comprises a

basic service set identification (BSSID) of the access point,

51,  The wireless device of Claim Error! Refgfence source not found.,
wherein the timestamp comprises a one or more leagf significant bits of the full

timestamp.

52.  The wireless device of Claim 48 Avherein:

the processor is further copffgured to detect a change in the change
sequence;

the device further compfises a transmitter configured to transmit a probe
request when & change in th¥ change sequence is detected; and

the receiver is er configured to receive a probe response in response
to the probe request,

53. The wyteless device of Claim 48, wherein the frame control field
comprises a versioff field, a type field, e subtype field, a next fisll beacon time indication
(NFBTI) presepf field, a service set identifier (SSID) present field, an internetworking

present fieldfa bandwidth field, a security field, and one or more ressrved bits,

54,  The wireless device of Claim 48, wherein the version field comprises 2

bij#, the type field comprises 2 bits, the subtype field comprises 4 bits, the NFBTI
resent field comprises 1 bit, the SSID present flag comprises 1 bit, the internetworking
present field comprises 1 bit, the bandwidth field comprises 3 bits, the security field

comprises 1 bit, and the one or mors reserved bits comprise 1 bit,

33, The wireless device of Claim 48, wherein type field comprises a value of
*11™ and the subtype fleld comprises a value of *0001,” indicating that the beacon is a
compressed beacon.

Jration_ 09 05 2013 22.40°27 - 09 052013 22 5221 This page 33 of AMENDED SHEET Za13 22 50:08
Recewed atthe EPO on May 09 2013 22°5221 Page 39 of 49



May-09-2013 12:39 PM Quzicomm 858 845-3984 40748
PCT/US 2012/046 104 -

Clean Versio,

10

56.  The wireless device of Claim 48, wherein the compressed beagdn further

comprises a compressed capability information field.

57.  Anapparatus for communicating in a wireless netwogl, comprising:

means {or creating a shortened network identifief having a first length
from a full network identifier having a second len the first Jength being
shorter than the secand length,;

means for generating a compressed bgAcon comprising the shortened
network identifier; and

means for transmitting the compregsed beacon,

wherein the compressed begfon comprises a shortened timestamp

61, The apparatus of Clzim &0, wherein means for creating the hash of the
SSID comprises means for computing the hash of the SSID using 2 hashing algorithm

witl: parameters available to all devices on the wireless network.

62.  The apparatus of Claim 57, whetein the compressed beacon further
comprises:
a frame control field;
8 source address;
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a change sequence;
the shortened network identifier; and
a frame check

63.  The apparatus of Claim 62, wherein the frame conyfdl field comprises 2
bytes, the source address comprises 5 bytes, the timestampfomprises 4 bytes, the
change sequence comprises 1 byte, the shortened network igentifier cormprises 4 bytes,

and the frame check comprises 4 bytes.

64.  The apparatus of Cleim 62, wherei
service set identification (BSSID) of the accessfoint.

he source address comprises a bagic

66.  The apparaty$ of Claim 62, further comprising means for changing the
change sequence when g access point or network configuration changes or when there

is a substantial changdin the content of a full beacon.

a7. ¢ apparatus of Claim 62, wherein the frame control ficld comprises a
version field, a type ficld, a subtype field, a next full beacon time indication (NFBTI)
present Aeld, a service set identifier (SSID) present field, an internetworking present
field A& bandwidth field, a sectrity field, ard one or motre reserved bits,

68.  The apparatus of Claim 67, wherein the version field comprises 2 bits,
the type field comprises 2 bits, the subtype field comprises 4 bits, the NFBTI present
field comprises 1 bit, the SSID present flag comprises 1 bit, the internetworking present
field comprises 1 bit, the bandwidth field comprises 3 bits, the scourity fleld comprises
1 bit, and the one or more reserved bits comprise 1 bit.

69,  The apparatus of Claim 67, wherein type field comprises a value of “11%
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compressed beacon,

70.  The apparatus of Claim 62, wherein the compressed/beacon further

comprises a compressed capability information field,

71.  Anapparatus for communicating in a wirelessAetwork, assoclated with a
network having a network identifier, comprising:

means for receiving a compressed pfacon comprising a shortened
network identifier;

means for creating an expected shffrtened network identifier based on the
network identifier of the network assogfated with the wirelesa deviee;

means for comparing the ghpected shorlened network identifier to the
received shortened network idepfifier;

means for discardigg the compressed beacon when the expected
shortened network identfier does not mateh the reccived shortened network
identifier; and

means for forocessing the compressed beacon when the expected
shortened netwofk identifier maiches the received shortened network identifier,

whergfn the expected shortened network identifier is shorter than the
networl igentifier, and

herein the compressed beacon comprises a shortened timestamp

cogfprising fewer bits then a full timestamp.

72.  The apparatus of Claim 71, wherein the expected shortened network
igéntifier comprises a 4-byte cyclic redundancy check (CRC) computed on the full
network identifier.

73, The apparatus of Claim 72, wherein the CRC comprises the same
generator polynomial used to compute an 802.11 frame check for the compressed

beacon,

74, The apparatus of Claim 71, wherein means for creating the expected

-05-2013
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identifier (SSID).

75, The apparatus of Claim 74, wherein means for creating fhe hash of the
S8ID comprises means for computing the hash of the SSID using afashing algorithm
with parameters available to all devices on the wireless network.

76.  The apparatus of Claim 71, wherein the fompressed beacon further
comptises:
a frame control field;

a source address;

a change ssquence;
the shortened netwotk ideftifier: and
a frame check.

77.  The apparatus g# Claim 76, wherein the frame control field comprises 2
bytes, the source address ghmprises 5 bytes, the timestamp comprises 4 bytes, the
change sequence comprifes 1 byte, the shortened network identifier comprises 4 bytes,

and the frame check gfmprises 4 bytes,

78. e apparatus of Cleirn 76, wherein the source address comprises a basic

service set identification (BSSID) of the access point.

79.  The apparatus of Claim Error! Reference source not found,, wherein

the timestamp comprises & one or more least significant bits of the full timestamp.

80.  The apparatus of Claim 76, further comprising:
means for detecting a change in the change sequence;
means for wansmitting 4 probe request when a change in the change

sequence is detected; and

means for receiving & probe response in response to the probe request.
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81.  The apparatus of Claim 76, wherein the [rame control field cofiprises a
version fleld, a type field, a subtype fisld, a next full beacon time indicajgbn (NFBTI)
present field, a service set identifier (SSID) present field, an internctfforking present
field, a bandwidth field, a security field, and one or more reserved bitf]

82,  The apparatus of Claim 76, wherein the versyfn fleld comprises 2 bits,
the type field comprises 2 bits, the subtype field comprigfs 4 bits, the NFBTI present
field comprises 1 bit, the SSID present flag comprises J/bit, the internetworking present
field comprises 1 bit, the bandwidth field comprisey/3 bits, the security field comprises
1 bit, and the one or more reserved bits comprise # bit.

83,  The apparatus of Claim 76,Fherein type field comprises a value of “11”
and the subtype field comprises a vaje of “0001,” indicating that the beacon is a

compressed beacon,

84.  The apparatug/of Claim 76, wherein the compressed beacon further

comprises a compressed cgfability information field,

83, A ng#-transitery computer-readable medium comprising code that, when
executed, causesfn apparatus to:

create a shortened network identifier having a first length from a full

rk identifier having a second length, the first length being shorier thun the

generate a compressed beacon comprising the shortened network
identifier; and

transmit the compressed beacon,

wherein the compressed beacon comprises a shortened timestamp

comprising fewer bits than a full timestamp.

86,  The medivm of Claim 85, wherein the shortened network identifier
comprises a 4-byte cyclic redundancy check (CRC) computed on the full network
identifier,
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87. The medium of Claim 86, wherein the CRC comprises/the same
generalor polynomial used to compute an 802.11 frame check for thf compressed

beacon.

88.  The medium of Claim 85, wherein creating e shortened network

identifier comprises creating a hash of a service set identifier

89,  The medivm of Claim 88, wherein freating the hash of the SSID
comprises computing the hash of the SSID using g/hashing algorithm with parameters
available to all devices on the wireless network.

90.  The medivm of Claim $6, wherein the compressed beacon further

comprises:

91,
bytes, thefowrce address comprises 5 bytes, the timestamp comprises 4 bytes, the

he medium of Claim 90, wherein the frame control field comprises 2

change fequence comprises I byte, the shortened network identifier comprises 4 bytes,

and e frame check comprises 4 bytes.
92.  The medium of Claim 90, wherein the source address comprises a basic

service set identification (BSSID) of the access point.

93.  The medium of Claim Krror! Reference source not found., wherein the

timestamp comprises a one or mote least significant bits of the full timestamp.
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94,  The medium of Claim 90, further comprising code that, when exgfuted,
causes the apparatus to change the change sequence when an access point g network
configuration changes or when there is @ substantial change in the conpyfnt of a full

beacon.

95.  The medium of Claim 90, wherein the frame copftrol field compriscs a
versicn field, a type field, a subtype field, 2 next full beaeo
present field, e service set identifier (S8ID) present fieldd an internctworking present

field, a bandwidth field, a security field, and one or morgffreserved bits.

96.  The medivm of Claim 95, whereig/the version field comprises 2 bits, the
type field comprises 2 bifs, the subtype field fomprises 4 bits, the NFBTI present field
comprises 1 bit, the SSID present flag corpfrises 1 bit, the internetworldng present field
vornprises 1 bit, the bandwidth field coffiprises 3 bits, the security field comprises 1 bit,

and the one or more reserved bits copfiprise 1 bit.

97.  The medium gf Claim 93, wherein type field comprises a value of “11%
and the subtype field copfprises a value of “0001." indicating that the beacon is a

compressed beacon.

28. T} medium of Claim 90, wherein the compressed bescon further

comprises a gfmpressed capability information field.

A non-transitory computer readable medium comprising code that, when

exspfited, causes an apparatus, associated with a network having a network identifier,

receive a compressed beacon comprising a shortened network identifier;

create an expected shortened network identifier baged on the network
identifier of the network associated with the wirelesa device;

compare the expected shortened network identifier to the received
shortened netwosk identifier;

discard the compressed beacon when the expected shortened network
identifier does not match the received shortened network identifier; and

-05-2013
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process the compressed beacon when the expected shortened

identifier matches the received shortened network identifier,

network identifier, and
wherein the compressed beacon comprises a shygftened timestamp

comprising fewer bits than a full timestamp,

100, The medium of Claim 99, whersin the ected shortened network

identifier comprises a 4-byte cyclic redundancy checlf (CRC) computed on the full

network identifier.

101. The medivm of Claim 100,
generator polynomial used to compute

erein the CRC comprises the same
802.11 frame check for the compressed

beacon,

102. The medium of
network identitier comprises ¢

aim 99, wherein creating the expected shortened
ting a hash of a service set identifier (SSID).

103. The medfm of Claim 102, wherein creating the hash of the SSID
e hash of the SSID using s hashing algorithm with parameters

The medium of Claim 99, wherein the compressed beacon further

e frame control field;

a source address;

a change sequence;
the shortened network identifier; and
a frame check,

105, The medium of Claim 104, wherein (he frame conirol field comprises 2

bytes, the source address comprises 5 bytes, the timestamp comprises 4 bytes, the
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change sequence comprises 1 byte, the shortened network identifier comprises 4 Mytes,
and the frame check comprises 4 bytes.

106.  The medium of Claim 104, wherein the source address cofnprises a basic
service set identification (BSSID) of the access point.

107, The medium of Claim Errox! Reference sgfree not found., wherein the

timestamp comprises a one or more least significant bitgof the full timestamp,

108, The medium of Claim 104, furtheyfomprising code that, when executed,
causes the apparatus to:
detect a change in the changgsequence;
transmit a probe requegl when a change in the change sequence is
detected; and
teceive a probe regfonse in response to the probe request,

105.  The mediugfof Claim 104, wherein the frame control field comprises a
version field, a type figh, a subtype ficld, a next full beacon time indication (NFBTI)
present field, a servife set identifier (SSID) present field, an internetworking present
field, a bandwidth/held, a security field, and one or more reserved bits.

11 The medium of Claim 104, wherein the version field comprises 2 bits,
the typg/field comprises 2 bits, the subtype field comprises 4 bits, the NFBTI present
field fomprises 1 bit, the SSID present flag comprises 1 bit, the intemetworking present

d comprises 1 bit, the bandwidth field comprises 3 bits, the security field comprises
1 bit, and the one or more reserved bite comprise 1 bit.

111, The medium of Claim 104, wherein type field comprises a value of #117
and the subtype field comprises a value of “0N01,” indicating that the beacon is a

compressed beacon.

112, The medium of Claim 104, wherein the comprossed beacon further
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comprises a compressed capability information field.
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CLAIMS

1. An invention not claimed in any divisional application.



