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Description

BACKGROUND

[0001] Wireless networks, such as wireless local area
networks (WLAN) typically communicate via radio or oth-
er frequencies. In a WLAN, for example, mobile stations
are typically moving around, and may communicate with
an access point (AP) or base station. The AP is typically
a fixed device that may (or may not) be connected to
infrastructure networks or wired networks.
[0002] The most common WLAN technology is de-
scribed in the Institute of Electrical and Electronics En-
gineers IEEE 802.11 family of industry specifications,
such as specifications for IEEE 802.11b, IEEE 802.11g
and IEEE 802.11a. A group of 802.11 mobile stations
may be in communication with each other (either directly
or through one AP) in a network known as a basic service
set (BSS), which may be identified by a basic service set
identifier (BSSID). A group of BSSs (e.g., with one AP
per BSS) may be coupled together in a larger WLAN
network (e.g., with multiple APs) known as an extended
service set (ESS), which may be identified by a service
set ID (SSID).
[0003] When a mobile station moves around a wireless
network (e.g., WLAN), the station may need to change
its present association from one AP to another AP if the
signal reception level, of the presently associated (serv-
ing) AP becomes too low and/or another AP provides a
better signal level or capabilities. This procedure is
known as roaming, and allows a mobile station to switch
association among APs.
[0004] Before roaming or associating with a new AP,
a mobile station may first locate one or more APs. There
are a number of known techniques for measuring or mon-
itoring radio signals to allow roaming between APs. Sig-
nals transmitted by APs may generally be monitored, and
the received signal strength (RSS) may be measured for
each AP, for example. In particular, APs may be located,
for example, via passive scanning and by active scan-
ning,
[0005] In passive scanning, a wireless station may
monitor one or more channels to determine if there is a
beacon or probe response transmitted by APs. A beacon
may be transmitted by each AP at regular intervals
(known as beacon intervals), e.g., every 100 ms. A bea-
con (or beacon signal) may include, for example, an AP
timestamp, a BSSID identifying a specific WLAN net-
work, a traffic indication map (TIM), beacon interval (or
amount of time between beacon transmissions), an indi-
cation of the supported data rates, parameter sets or in-
formation about specific signaling methods that are sup-
ported, capability information (such as whether Wired
Equivalency Privacy or WEP protocol is supported), and
other information. In passive scanning, a node may listen
for beacons or probe responses on each of a plurality of
channels, gathering information on each AP such as re-
ceived signal strength, capabilities and data rates of the

AP, etc. In some instances, passive scanning may ex-
pend time and power while a node is listening for a bea-
con or probe response that may never occur or while the
node may be listening to an idle channel.
[0006] Active scanning may involve a mobile station
transmitting a probe request to one or more specific APs,
and receiving probe responses from the APs. Active
scanning allows mobile stations to interact with APs or
other stations to obtain information. A mobile station may
transmit, for example, a probe request that specifies a
service set identity (SSID) in the probe request frame.
Any AP or station on the channel that matches the SSID
may, for example, respond with a probe response. The
probe response, similar to a beacon, may provide infor-
mation that may be useful to allow a station to access
the network or associate with an AP. When compared to
monitoring of beacons (passive scanning), active scan-
ning may, in some cases, result in longer battery life (e.g.,
may consume less battery power), but also may reduce
network capacity due to the probe request/probe re-
sponse traffic.
[0007] In some WLAN networks, it has been proposed
for APs to provide a neighbor report to a wireless station,
in some cases. A neighbor report may be transmitted,
for example, from an AP to a wireless station to provide
the station with information regarding other (e.g., neigh-
bor) access points (APs). These proposed neighbor re-
ports may include information relating to for example the
frequency band and channel where the reported APs are
located, PHY type of the reported APs, synchronization
information and information of the beacons, such as bea-
con intervals.
[0008] It has also been recently proposed for APs to
transmit measurement pilots (which sometimes may be
referred to as gratuitous probe responses). An AP may
typically transmit a measurement pilot frame much more
frequently (e.g., every 10 ms) than a beacon (e.g., every
100 ms) to provide more frequent information to stations.
Thus, because the measurement pilot frame interval is
typically much shorter than a beacon interval, stations
may use measurement pilot frames to detect whether
there is an AP transmitting on the channel, to measure
the channel quality (e.g., measure received signal
strength), and to receive other information relating to the
AP in a much shorter period of time, e.g., as compared
to waiting for the next beacon on the channel. Thus, at
least in some cases, measurement pilot frames may fa-
cilitate quicker roaming decisions and association to a
new AP. The measurement pilot frame may contain much
of the same information provided in a beacon or probe
response, but the measurement pilot is shorter since it
may not include some of the longer fields in the beacon
(such as TIM and DTIM fields).
Publication Sudheer Matta et al.: "Proposed Text for
Neighbor Report Enhancements", 11 July 2004 retrieved
from the Internet at URL: https://men-
tor.ieee.org/802.11/dcn/04/11-04-0735-03-000k-site-
report-enhancements.doc discloses contents of a neigh-
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bor report in an IEEE 802.11 network
Publication Emeott, Johnson, Simpson, Wang, Wilson:
"Measurement Pilot Frame" IEEE P802.11 vol.
80.22-05/0176r0, 1 March 2005, pages 1-12 discloses a
measurement pilot frame for use in addition to beacon
signals in an IEEE 802.11 network.

SUMMARY

[0009] Various examples are disclosed relating to
techniques to provide neighbor information in wireless
networks and/or to provide measurement pilot transmis-
sion information in wireless networks.
The invention is defined by the independent claims. Em-
bodiments are defined in the dependent claims.
[0010] In an example, a neighbor report may be re-
ceived from a first wireless node (e.g., a serving access
point or AP). The neighbor report may be obtained by a
station from an AP, for example, in an association re-
sponse, a probe response, or in response to a separate
neighbor report request. According to an example, the
neighbor report may include at least measurement pilot
transmission information for one or more other wireless
nodes (or APs). A signal measurement technique may
be determined for measuring signals from at least one
of the one or more other wireless nodes based, at least
in part, upon the neighbor report. According to an exam-
ple, the neighbor report may comprise measurement pilot
transmission information and beacon information for the
one or more other wireless nodes (e.g., neighbor APs).
In another, the measurement pilot transmission informa-
tion may include an indication of whether or not one of
the other (neighbor) nodes or APs is transmitting a meas-
urement pilot. The neighbor report may include, for ex-
ample, a measurement pilot interval, a network ID and a
timer value or timer offset for the one or more other wire-
less nodes or APs. In another example, the signal meas-
urement technique that may be determined may include:
monitoring or receiving measurement pilot signals; pas-
sive scanning using received beacons; or active scan-
ning using probe requests and probe responses.
[0011] According to an example, a neighbor report re-
quest may be transmitted to a first access point (AP).
According to an example, the transmitting a neighbor re-
port request may include transmitting a neighbor report
request to a first access point (AP), the neighbor report
request specifying one or more of beacon information
and/or measurement pilot transmission information to be
provided in the neighbor report for one or more other
APs. A neighbor report may be received from the first
AP. According to an example, the neighbor report may
be received from the first AP, the neighbor report com-
prising a measurement pilot interval for at least one of
the one or more other APs. A signal measurement tech-
nique may be determined for measuring signals from one
or more other wireless nodes based, at least in part, upon
the neighbor report. According to an example, signals
may be measured from at least one of the one or more

other wireless nodes using the determined measurement
technique.
[0012] According to another example, a neighbor re-
port may be received from a first AP, the neighbor report
including at least a measurement pilot interval for one or
more other APs. A measurement period or time to receive
or measure a measurement pilot for the one or more other
APs may be determined based on the neighbor report.
A measurement pilot of one or more other APs may be
measured or received based on the determining. Either
active scanning or passive scanning may be used to,
obtain further information regarding at least one of the
one or more other APs. One of the other APs may be
associated with based on the further information.
[0013] In another example, an apparatus may be pro-
vided that includes a controller, a memory coupled to the
controller, and a wireless transceiver coupled to the con-
troller. The apparatus may be adapted to: receive a
neighbor report from a first wireless node, the neighbor
report including at least measurement pilot transmission
information for one or more other wireless nodes; and to
determine a signal measurement technique for measur-
ing signals from the one or more other wireless nodes
based, at least in part, upon the neighbor report. In an
example, the apparatus may be adapted to receive the
neighbor report from the first wireless node, the neighbor
report including one or more of: 1) an indication of wheth-
er or not a node is transmitting a measurement pilot, or
2) a measurement pilot interval, for at least one of the
one or more other wireless nodes.
[0014] In another example, a message may be re-
ceived from a first wireless node, the message including
measurement pilot transmission information for the first
wireless node. A signal measurement technique for
measuring signals from the first wireless node may be
determined based, at least in part, upon the received
message. According to an example, the received mes-
sage may include either a probe response message or
a neighbor report. According to an example, the meas-
urement pilot transmission information may include an
indication of whether or not the first wireless node is trans-
mitting a measurement pilot. According to an example,
the measurement pilot transmission information may in-
clude a measurement pilot interval for the first wireless
node. According to an example, the determining com-
prises determining one or more of the following signal
measurement techniques to be used for measuring sig-
nals from the first wireless node, based at least in part,
upon the measurement pilot transmission information for
the first wireless node: monitoring or receiving measure-
ment pilot signals from the first wireless node; or active
scanning using probe requests and probe responses.
[0015] In another example, a message may be re-
ceived from a first wireless node, the message including
measurement pilot transmission information for the first
wireless node. A time to receive measurement pilot sig-
nals from the first wireless node may be estimated based,
at least in part, upon the measurement pilot transmission
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information in the received message. According to an
example, measurement pilot signals may be received
from the first wireless node at the estimated time. Ac-
cording to an example, the received message may in-
clude either a probe response message or a neighbor
report. According to an example, the measurement pilot
transmission information may include an indication of
whether or not the first wireless node is transmitting a
measurement pilot. According to an example, the meas-
urement pilot transmission information may include a
measurement pilot interval for the first wireless node.
[0016] According to another example, a neighbor re-
port may be received from a first wireless node, the neigh-
bor report including at least measurement pilot transmis-
sion information for one or more other wireless nodes.
According to an example, the measurement pilot trans-
mission information may include a measurement pilot in-
terval for the one or more other wireless nodes.
[0017] In another example, an apparatus may be pro-
vided that includes a controller, a memory coupled to the
controller, and a wireless transceiver coupled to the con-
troller. The apparatus may be adapted to receive a neigh-
bor report from a first wireless node, the neighbor report
including at least measurement pilot transmission infor-
mation for one or more other wireless nodes.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

FIG. 1 is a diagram illustrating wireless networks ac-
cording to an example embodiment.

FIG. 2 is a diagram illustrating a frame body for a
measurement pilot frame according to an example
embodiment.

FIG. 3 is a diagram illustrating a neighbor report re-
quest frame body format according to an example
embodiment.

FIG. 4 is a diagram illustrating a neighbor report re-
sponse frame body format according to an example
embodiment.

FIG. 5 is a diagram illustrating a neighbor report el-
ement format according to an example embodiment.

FIG. 6 is a diagram illustrating an example of neigh-
bor list entry format according to an example em-
bodiment.

FIG. 7 is a diagram illustrating an example where a
mobile station may be measuring signals from other
neighbor APs without having a neighbor report pro-
viding measurement pilot transmission information.

FIG. 8 is a diagram illustrating an example where a

mobile station may be measuring signals from other
neighbor APs, and may have received a an example
neighbor report that may provide measurement pilot
transmission information according to an example
embodiment.

FIG. 9 is a diagram illustrating a neighbor report re-
sponse frame body format according to another ex-
ample embodiment.

FIG. 10 is a diagram illustrating a probe response
frame according to an example embodiment.

FIG. 11 is a flow chart illustrating operation of a wire-
less node according to an example embodiment.

FIG. 12 is a flow chart illustrating operation of a wire-
less node according to an example embodiment.

FIG. 13 is a flow chart illustrating operation of a wire-
less node according to another example embodi-
ment.

FIG. 14 is a flow chart illustrating operation of a wire-
less node according to another example embodi-
ment.

FIG. 15 is a flow chart illustrating operation of a wire-
less node according to another example embodi-
ment.

FIG. 16 is a flow chart illustrating operation of a wire-
less node according to another example embodi-
ment.

FIG. 17 is a block diagram illustrating an apparatus
that may be provided in a wireless node according
to an example embodiment.

DETAILED DESCRIPTION

[0019] Referring to the Figures in which like numerals
indicate like elements, FIG. 1 is a diagram illustrating
wireless networks 102 and 112 according to an example
embodiment. According to an example embodiment, a
wireless network, such as wireless network 102 and wire-
less network 112 may each include a number of wireless
nodes, such as mobile stations, Access Points (APs),
base stations, etc.
[0020] According to an example embodiment, each
wireless network 102, 112 may include an Access Point
(AP) and one or more mobile stations that may be in
communication with the AP. For example, as shown in
FIG. 1, wireless network 102 may include an AP 104 and
several mobile stations that may be in communication
with AP 104, such as mobile station 106 and mobile sta-
tion 108. Similarly, wireless network 112 may include AP
114 and several mobile stations that may be in commu-
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nication with AP 114, such as mobile station 116 and
mobile station 118. Although not shown, AP 102 and AP
112 may be coupled to a fixed network.
[0021] The various embodiments described herein
may be applicable to a wide variety of networks and tech-
nologies, such as WLAN networks (e.g., IEEE 802.11
type networks), cellular networks, radio networks, or oth-
er wireless networks. In another example embodiment,
the various examples and embodiments may be applied
to a meshed wireless network, where a plurality of mesh
points (e.g., Access Points) may be coupled together via
wired or wireless links. The term "node" or "wireless
node" or "network node" or "network station" may refer,
for example, to a wireless station, e.g., a subscriber sta-
tion or mobile station, an access point or base station, a
relay station or other intermediate wireless node, or other
wireless computing devices, such as laptop computers,
desktop computers, and peripheral devices, as exam-
ples.
[0022] FIG. 2 is a diagram illustrating an example
frame body 200 for a measurement pilot frame according
to an example. For example, the measurement pilot body
200 may include: a timestamp-representing a value of a
timing synchronization function (TSF) of a pilot’s source;
measurement pilot interval-the transmission interval of
measurement pilots; beacon interval-the beacon interval
of the transmitting wireless node (e.g., AP); capability
information-describes some capabilities of the transmit-
ting node; Robust security network (RSN) capabilities-
which may contain security related information (e.g., for
authentication and ciphering); country string-providing
country information; and a number of other fields, includ-
ing max regulatory power, max transmit power, transmit
power used, transceiver noise floor and DS (direct se-
quence) parameter set (e.g., a field which may be used
if a direct sequence physical layer device (PHY) is used).
Also, in mesh networks the packets similar to beacon or
measurement pilot may be transmitted regularly. Those
packets may include information of the transmitting mesh
point or the mesh network.
[0023] A variety of different services or functions may
be provided in a wireless (e.g., WLAN) network. These
services may include, for example, authentication (e.g.,
the process by which a mobile station may be authenti-
cated by an AP), association (e.g., the process by which
a mobile station may register with an AP), and other serv-
ices.
[0024] One service that may be performed by a net-
work may include radio measurement (or radio resource
measurement), which may include, for example: per-
forming radio measurements, requesting and reporting
of radio measurements, providing information about
neighbor APs, and other functions related to radio meas-
urements. For example, as part of radio measurement,
a station may transmit different radio measurement re-
quests to other stations for radio measurement informa-
tion, e.g., radio measurement information for other
(neighbor) APs. A node (e.g., station or AP) receiving a

radio measurement request from another node (e.g., AP
or other station) may generate and transmit an appropri-
ate radio measurement report to the requesting wireless
node to provide the requested information.
[0025] These radio measurement requests may in-
clude, for example, a beacon request (or beacon meas-
urement request), which may be submitted by an AP to
a station, for example. In response to the beacon request,
the station may provide the AP a beacon report, which
may provide the AP information relating to beacons or
other signals from other APs that have been gathered by
the station. However, there may be many types of radio
measurement requests.
[0026] According to an example, a beacon report may
be generated based (e.g., in response to a beacon meas-
urement request), at least in part, on one or more meas-
urement pilots received from one or more APs. In another
example, the beacon report may be generated from one
or more of: a station’s beacon table (e.g., a table that
may be automatically generated by a station based on
active scanning, passive scanning, measurement pilots,
etc., and does not typically involve additional measure-
ments upon request), active scanning (use of probe re-
quests and probe responses), passive scanning (passive
monitoring beacons and probe responses from APs), and
passive monitoring of measurement pilots from APs. Ac-
cording to an example, an AP may include a measure-
ment mode in its beacon request to specify a specific
mode of measurement (e.g., passive scanning, active
scanning, measurement pilots or beacon table), or allow
the station to select any of these measurement modes
(e.g., except beacon table) to provide the requested in-
formation.
[0027] Another type of radio measurement report that
may be requested and obtained is a neighbor report. A
neighbor report may be transmitted, for example, from
an AP to a wireless station to provide the station with
information regarding other (e.g., neighbor) access
points (APs). A neighbor report may be provided to a
wireless station from an AP, for example, in an associa-
tion response (e.g., in response to an association request
from a station if neighbor report is requested in the as-
sociation request), or may be transmitted separately from
the AP to the wireless station upon request from the sta-
tion. According to an example, a neighbor report may
also be requested in a probe request and provided by
the AP to the station in the corresponding probe re-
sponse.
[0028] According to an example, a more efficient or
more practical measurement of AP signals may, at least
in some cases, be provided by providing a neighbor re-
port that includes, for example, one or more of the fol-
lowing for one or more neighbor APs: an indication of
whether a beacon or measurement pilot is received from
the AP, a beacon interval, a measurement pilot interval,
a TSF offset or timer value, a channel, and a BSSID (e.g.,
network ID). This information which may be provided in
a neighbor report may be used by a wireless station to
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determine and perform an appropriate measurement
technique to measure AP signals for one or more other
APs.
[0029] For example, if a neighbor report indicates that
a node (e.g., an AP) transmits measurement pilots at
frequent intervals (e.g., 10 ms), the mobile station may
make a determination to measure signals from that node
(e.g., AP) by (passively) monitoring the node’s measure-
ment pilots. Conversely, if the neighbor report indicates
that a node transmits a measurement pilot very infre-
quently or not at all, then the mobile station may elect to
use another measurement technique to measure signals
from that node or AP (e.g., active scanning). These are
simply some illustrative examples and the discussion
herein is not limited thereto.
[0030] In another example embodiment, a receiving
node may receive a message from a first wireless node
including measurement pilot transmission information for
the first wireless node. The measurement pilot transmis-
sion information may be received via a probe response
message or via a neighbor report, as examples. The
measurement pilot transmission information may indi-
cate, for example a measurement pilot interval for the
first wireless node. The receiving node may then deter-
mine or estimate a time to receive measurement pilots
from the first wireless node based on the measurement
pilot transmission information.
[0031] FIG. 3 is a diagram illustrating ah example
neighbor report request frame body format 300 according
to an example embodiment. The neighbor report request
frame body 300 may include a number of fields, such as:
category-which may be set to a value indicating radio
measurement category; action-may be set to the value
indicating neighbor report request; dialog token may be
set to a non-zero value chosen by the station sending
the neighbor report request to identify the neighbor re-
port/request transaction (e.g., if the neighbor report is
requested separately by a station); in an example em-
bodiment, if the neighbor report is requested in an asso-
ciation request or probe request, then the dialog token
may be set to zero; SSID (service set identifier)-SSID
field may be variable length. One or more SSIDs (or other
network IDs) may be included to request a neighbor re-
port for specific ESSs (or specific networks); an absence
of a SSID value may indicate that a neighbor report is
being requested for the current ESS (extended service
set).
[0032] As shown in FIG. 3, the example neighbor report
request frame body 300 may also include another field:
neighbor report request types-which may be used to
specify whether beacon information and/or measure-
ment pilot transmission information may be provided in
the neighbor report. The neighbor report request type
field may, for example, be one octet in length, and may
contain several subfields, such as: 1) a beacon request
bit-which may be set to 1 to request beacon information
in the neighbor report, such as the beacon interval for
each neighbor AP (e.g., and if this bit is clear or zero,

then no beacon interval information is being requested
in the neighbor report); and 2) a measurement pilot re-
quest bit-which may be set to 1 if measurement pilot
transmission information (such as measurement pilot in-
terval) is being requested in the neighbor report (e.g.,
and if this bit is cleared, then no measurement pilot trans-
mission information is being requested). If both or either
of these bits is set, then this may also be a request for
the TSF offset for each neighbor as well, according to an
example embodiment (where TSF offset may be a value
of a timing synchronization function (TSF) (or other timer
value) of a measurement pilot’s source or a beacon’s
source that is being reported).
[0033] FIG. 4 is a diagram illustrating an example
neighbor report response frame body format 400 accord-
ing to an example embodiment, and may include a
number of fields: the category and dialog token fields
may be the same as the neighbor report request (FIG.
3). Action field-may be set to the value indicating neighbor
report; neighbor report element-may provide information
for the neighbor APs that are being reported (thus, may
be of variable length).
[0034] FIG. 5 is a diagram illustrating an example
neighbor report element format 500 according to an ex-
ample embodiment, which includes a number of fields:
Element ID-may be set to the neighbor report value (e.g.,
a value to identify the neighbor report); Length-may in-
dicate the length of the neighbor report, and may be de-
pendent upon the number of neighboring APs being re-
ported in the neighbor report; and Neighbor list field-may
include a neighbor list field (or entry) for each AP being
reported in the neighbor report.
[0035] FIG. 6 is a diagram illustrating an example
neighbor list entry format 600 according to an example
embodiment. As noted above, there may be a neighbor
list entry for each neighbor AP being reported in the
neighbor report. The neighbor list entry may include a
number of fields: BSSID-may include the BSSID (or net-
work ID) of the BSS (or network) being reported (e.g.,
one AP per BSS); channel number may indicate the cur-
rent operating channel of the AP being reported; regula-
tory class-may indicate the frequency band, e.g., in which
the current channel is valid; PHY options-may indicate a
type of PHY, and may include one or more flags. The
flags may include a TSF (timing synchronization function
or timer) flag indicating a presence of a TSF offset field
(or timer) value, a measurement pilot flag (or bit) indicat-
ing presence of measurement pilot transmission infor-
mation, and a beacon flag indicating presence of beacon
information. In an example embodiment, one or more of
these flags may not be present. It is also possible to have
only one flag indicating that the report includes a Neigh-
bor information field, which may contain, e.g., TSF offset,
beacon information, and information of the measurement
pilot, e.g., measurement pilot interval. In an example em-
bodiment, the flags may be omitted, and the measure-
ment pilot interval may be included.
[0036] Also, as shown in FIG. 6, each neighbor list en-

9 10 



EP 1 929 713 B1

7

5

10

15

20

25

30

35

40

45

50

55

try may include a neighbor information field, which may
include (for each neighbor or AP): 1) a TSF offset or timer
value from the AP; 2) beacon information, which may
provide the beacon interval for the AP (e.g., the spacing
or time interval between beacons, which may be, for ex-
ample, 100 ms for some APs); and 3) measurement pilot
transmission information, which may include the meas-
urement pilot interval for the AP (e.g., the spacing or time
interval between measurement pilots for the AP, which
may be, for example, 10 ms for some APs), or only short
(e.g. 1-bit or 2-bits) field indicating whether the neighbor
AP is transmitting measurement pilot frames or whether
the neighbor AP is not transmitting pilot frames or it is
not known. In an example embodiment, a measurement
pilot interval value set to zero may indicate that the AP
is not transmitting pilots or that the interval is not known
(e.g., pilots from the AP have not been detected). For
example, the neighbor information field may include, for
example, 6 bytes, with 2 bytes for each sub-field (TSF
offset, beacon information and measurement pilot trans-
mission information). The beacon information (e.g., bea-
con interval) and/or measurement pilot transmission in-
formation (e.g., measurement pilot interval) may be pro-
vided by an AP in its neighbor report if this information
is requested in the neighbor report request types field in
the neighbor report request 300 (FIG. 3), according to an
example embodiment.
[0037] According to an example embodiment, an AP’s
TSF offset (or timer value) and beacon interval may allow,
in some cases, a station receiving the neighbor report
with such information to determine or estimate when the
AP is transmitting its beacon; likewise, the AP’s TSF off-
set (or timer value) and the AP’s measurement pilot in-
terval may allow, in some cases, a station receiving the
neighbor report with such information to determine or es-
timate when the AP is transmitting its measurement pilot.
The beacon interval and measurement pilot interval may
indicate to the station how long it may need to monitor
or receive signals from the AP to likely receive the AP’s
beacon and/or measurement pilot, according to an ex-
ample embodiment.
[0038] In addition, or in the alternative, the example
measurement pilot transmission information may be (or
may include) a bit or flag indicating whether or not the
AP is transmitting a measurement pilot (e.g., indicating
whether or not a measurement pilot for the AP was de-
tected), and the example beacon information may simply
include a bit or flag indicating whether or not the AP is
transmitting a beacon (e.g., indicating whether or not a
beacon was detected for the AP). According to an exam-
ple embodiment, if the beacon information and measure-
ment pilot transmission information provide flags or fields
indicating whether or not the AP is transmitting the bea-
con and measurement pilot, respectively, these flags or
bits may, in some cases, be automatically provided in
the neighbor report regardless of neighbor report request
types requested in FIG. 3 (e.g., regardless of whether
beacon information or measurement pilot transmission

information was specifically requested in the neighbor
report request).
[0039] FIG. 7 is a diagram illustrating an example
wherein a mobile station may be currently associated
with one AP and may be seeking to roam to another AP.
Before the mobile station may roam (and associate) to
any other AP, the mobile station may typically measure
the signal quality of other (e.g., neighboring) APs. In this
example, the mobile station may be busy handling other
tasks (e.g., processing and/or forwarding voice over IP
traffic or other tasks), and therefore, may have very lim-
ited time (e.g., 20 ms per channel) to monitor or scan for
signals from other (neighboring) APs. In this example,
the mobile station may not know which, if any, of the
neighboring APs transmit measurement pilots 704, nor
the transmission interval for any such measurement pilot
frames. The mobile station also may or may not know
the transmission interval for beacons 702 from the neigh-
boring APs, but a beacon interval (e.g., 100 ms) is typi-
cally much larger than the typical measurement pilot in-
terval (e.g., 10 ms).
[0040] As shown in FIG. 7, the mobile station may suc-
cessively measure or sense each AP’s channel for 20
ms measuring period. AP1 is measured for 20 ms, but
no packets (beacon or measurement pilot signals or other
packets) are received during this measuring period. Like-
wise, the channel for AP2 is measured or sensed for 20
ms, but no packets are detected during this measuring
period. In this example, the mobile station may not have
been aware that AP1 was not transmitting a measure-
ment pilot, and that AP2 was transmitting a measurement
pilot at a transmission interval of 40 ms. Therefore, in this
case, the 20 ms measurement or signal sensing for AP1
and AP2 was not sufficient in this example to detect sig-
nals from AP1 and AP2, since the mobile station did not
know when to measure these channels to detect beacons
or measurement pilots or for how long such signal meas-
urements would have typically been required (e.g., on
average) to receive a measurement pilot frame, etc.
Therefore, in this case, these two 20 ms measuring pe-
riods for AP1 and AP2 may be considered an inefficient
use of resources (e.g., may have wasted valuable time
and power), and may have resulted, at least in part, from
a lack of information regarding the APs and their signals.
In FIG. 7, the mobile station measured the channel for
AP3 for 20 ms and detected two measurement pilots for
AP3, although the mobile station was not initially aware
that AP3 was transmitting a measurement pilot.
[0041] FIG. 8 is a diagram illustrating an example
wherein a mobile station may be currently associated
with an AP (a serving AP) and may be seeking to roam
to another AP. The mobile station, in this example em-
bodiment, may receive information in a neighbor report
regarding the measurement pilots and/or beacons trans-
mitted by one or more other (neighboring) APs. Accord-
ing to an example embodiment, the mobile station, either
within an association request or in a separate request to
its serving (currently associated) AP, for example, may
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transmit a neighbor report request indicating that beacon
information and measurement pilot transmission infor-
mation should be provided in the requested neighbor re-
port. In response to the neighbor report request, the serv-
ing AP may then transmit to the mobile station a neighbor
report that includes, for example, a BSSID and channel,
a timer or TSF offset, beacon information (e.g., beacon
interval) and measurement pilot transmission information
(e.g., measurement pilot interval) for each of a plurality
of neighboring APs, including for AP1, AP2 and AP3.
[0042] Therefore, in this manner, through the neighbor
report, a mobile station may receive AP information that
indicates, for example, which APs are transmitting meas-
urement pilots, the measurement pilot interval for each
AP (for those measurement pilots that are detected), the
beacon interval for each AP (for those beacons detect-
ed), a timer value or TSF offset for each AP, and the
BSSID and channel of each AP, and other information.
The TSF or timer value from the AP may, in some cases,
allow the station to estimate when the measurement pilot
and/or beacon may be transmitted by the neighbor AP,
which may allow the station to determine when to receive
signals on a channel or from an AP.
[0043] The beacon information and particularly the
measurement pilot transmission information for neighbor
APs, which may be provided to a station in a neighbor
report, may be very useful information to a mobile station
that may be roaming or searching for another AP. This
information in the neighbor report, for example, may allow
the station to be more intelligent in its signal scanning or
monitoring, e.g., by using this AP information to select a
better or more efficient technique to measure or monitor
signals from other (neighboring) APs. For example, for
neighbor APs that are transmitting measurement pilots
fairly frequently (e.g., every 10 ms), then the mobile sta-
tion may be able to measure the AP’s signals by meas-
uring or monitoring the AP’s channel only around 10-20
ms or so. On the other hand, if an AP is not transmitting
a measurement pilot, or transmits a measurement pilot
very infrequently, passive monitoring of beacons or
measurement pilots may be an impractical or more time
consuming technique to measure the AP’s signals.
Therefore, in an example embodiment, in such case
(where there may be no or very infrequent measurement
pilots from an AP, as indicated in a neighbor report), the
mobile station may instead decide to use active scanning
by sending probe requests to such AP to measure the
AP’s signals, or may elect to passively monitor or pas-
sively scan that AP during a brief period of time when it
may be estimated that the AP’s measurement pilot or
beacon will be transmitted.
[0044] The neighbor report may facilitate efficient
scanning, since mobile stations may now be able to target
active scanning or other signal measurement techniques
for specific APs. The neighbor report provides the mobile
station with information (e.g., channel ID, BSSID, TSF
offset or timer value, and measurement pilot interval for
one or more neighbor APs) that may be useful (e.g., for

some fields) to perform active scanning on those APs.
[0045] Referring to FIG. 8, the mobile station may re-
ceive a neighbor report providing information regarding
a plurality of APs, including AP1, AP2 and AP3 (although
specific times of transmission for beacons/measurement
pilots may not be necessarily provided or available to the
station). The neighbor report in this example may indi-
cate: 1) that AP1 transmits a beacon every 100 ms (i.e.,
a beacon interval of 100 ms), but no measurement pilots
were transmitted; 2) that AP2 transmits a measurement
pilot every 40 ms (i.e., measurement pilot interval of 40
ms) and transmits a beacon every 100 ms; and 3) that
AP3 may transmit a beacon every 100 ms and a meas-
urement pilot approximately every 10 ms. This is merely
an example used for illustrative purposes only.
[0046] Therefore, in the example of FIG. 8, the mobile
station may monitor only for 20 ms per channel, and may
not know exactly when beacons 702 or measurement
pilots 704 are transmitted, but does know that AP3 sends
frequent (e.g., every 10 ms) measurement pilots, and
that AP1 and AP2 send no measurement pilots and in-
frequent measurement pilots, respectively. Therefore,
the mobile station may use a 20 ms measurement period
to measure signals on the channel for AP3 (to measure
signals for AP3) since probably two pilots may be re-
ceived in this 20 ms measurement period (due to the
measurement pilot interval of 10 ms). On the other hand,
the mobile station may know (e.g., from the neighbor re-
port) that 20 ms may not be a sufficient measurement
period to measure signals from each of AP1 and AP2,
and therefore, may elect to perform active scanning or
other techniques (e.g., rather than passively scanning or
monitoring measurement pilots) to measure signals for
these APs. In another example embodiment, the station
may obtain a rough estimate of beacon transmission
times from beacon interval, and TSF offset. In such case,
the station may elect any technique, including passive
scanning, since the station may be able to target when
it does the passive scanning based on the estimated bea-
con transmission times, etc. This is merely another ex-
ample embodiment, and the disclosure is not limited
thereto.
[0047] Therefore, a more efficient or more practical
measurement of AP signals may, at least in some cases,
be facilitated by providing a neighbor report that includes,
for example, one or more of the following for one or more
neighbor APs: an indication of whether a beacon or
measurement pilot is received from the AP, a beacon
interval, a measurement pilot interval, a TSF offset or
timer value, a channel, and a BSSID (or network ID).
[0048] As noted above, a wireless node may receive
a neighbor report from a first wireless node, such as an
AP. The neighbor report may be obtained by a station
from an AP, for example, in an association response, a
probe response, or in response to a separate neighbor
report request. In an example embodiment, the neighbor
report may include measurement pilot transmission in-
formation for one or more other nodes in the network,
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such as an indication whether the other node is transmit-
ting a measurement pilot or a measurement pilot interval
for the other node, for example.
[0049] According to another example embodiment, a
wireless node (or station) may receive a message from
a first wireless node, such as an AP. The message may
include measurement pilot information (also known as
measurement pilot transmission information) for the first
wireless node. The message may be a probe response
message, an association response message, a neighbor
report message, as examples, or other messages. The
measurement pilot transmission information may in-
clude, for example, a measurement pilot interval for the
first wireless node, identifying a time period between
measurement pilots from the first wireless node, and may
also indicate a timer or TSF offset. The receiving node
may seek to receive further signals from the first wireless
node to allow the receiving node to measure signal
strength, etc. of signals from the first wireless node. By
receiving measurement pilot transmission information,
e.g., indicating a measurement pilot interval for the first
wireless node, the receiving node may, for example, ad-
just its times to scan or receive measurement pilots from
the first wireless node that may better match or align with
actual measurement pilot transmission times from the
first wireless node (e.g., after receiving a pilot frame).
[0050] The measurement pilot transmission informa-
tion may, for example, allow the node to determine a
signal measurement technique to measure signals from
the first wireless node. For example, if the probe re-
sponse message may include measurement pilot trans-
mission information indicating that measurement pilots
are transmitted from the first wireless node every 10 ms,
the node may elect to receive the next measurement pilot.
On the other hand, if the measurement pilot transmission
information from the first wireless node indicates that the
first wireless node transmits measurement pilots only
every 50 ms, or maybe not at all, the node may elect a
more active scanning technique, such as sending further
probe request messages to receive further probe re-
sponse messages (e.g., to measure the signal strength
of the AP) from the first wireless node, for example.
[0051] The measurement pilot transmission informa-
tion may also allow the receiving node to determine or
estimate a time to receive measurement pilots from the
first wireless node. Thus, after the measurement pilot
transmission information for the first wireless node has
been received, e.g., via probe response, the receiving
node may determine or estimate a time to receive meas-
urement pilots from the first wireless node based on the
received measurement pilot transmission information
(e.g., and first received pilot frame), and may then receive
measurement pilots from the first wireless node at the
estimated time(s), according to an example embodiment.
[0052] FIG. 9 is a diagram illustrating a neighbor report
request frame body format 900 according to another ex-
ample embodiment. According to an example embodi-
ment, the neighbor request frame body 900 may include

a category field, an action field, a dialog token and one
or more neighbor report elements as discussed previ-
ously with regard to FIG. 4.
[0053] In addition, the neighbor report response frame
900 in FIG. 9 may include a measurement pilot transmis-
sion information sub-element 902 (e.g., a sub-element
to the neighbor report elements or frames), which may
provide measurement pilot transmission information for
the node that is transmitting the neighbor report (e.g., the
first wireless node in this example), for example, or for
neighbor nodes that are transmitting. Measurement pilot
transmission information sub-element 902 may include
an element ID 904 identifying this sub-element as meas-
urement pilot transmission information sub-element, a
length field 906, and a measurement pilot transmission
field 908. Measurement pilot transmission field 908 may,
for example, identify a measurement pilot interval for the
transmitting node. A value of zero, or other predeter-
mined value, may be used to indicate that the transmitting
node does not transmit a measurement pilot.
[0054] FIG. 10 is a diagram illustrating a probe re-
sponse frame 1000 according to an example embodi-
ment. Probe response frame 1000 may be transmitted
in response to a probe request frame, for example. Probe
response frame 1000 may include a number of fields or
elements, such as a measurement pilot transmission in-
formation element (measurement pilot transmission IE)
1002. The measurement pilot transmission IE 1002, in-
cluded in probe response 1000, may include an element
ID field 904, a length field 906, and a measurement pilot
transmission field 908, as discussed previously with re-
gard to the measurement pilot transmission information
sub-element 902 (FIG. 9).
[0055] According to an example embodiment, for
probe responses, the measurement pilot interval may be
set to zero if measurement pilot frames are not transmit-
ted by the reported AP, and for neighbor reports, the
measurement pilot interval may be set to zero, for exam-
ple, if the reported AP is not transmitting measurement
pilot frames or if the measurement pilot interval is not
known by the reporting node or AP.
[0056] FIG. 11 is a flowchart illustrating operation of a
wireless node according to an example embodiment. At
1110, a neighbor report may be received from a first wire-
less node, the neighbor report including at least meas-
urement pilot transmission information for one or more
other wireless nodes. For example, the wireless node
106 may receive the neighbor report from the AP 104.
According to an example embodiment, the neighbor re-
port may include measurement pilot transmission infor-
mation and beacon information for the one or more other
wireless nodes (1112). According to another example
embodiment, the measurement pilot transmission infor-
mation may include an indication of whether or not a node
is transmitting a measurement pilot for at least one of the
one or more other wireless nodes (1114). According to
another example embodiment, the measurement pilot
transmission information may include a measurement pi-
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lot interval for the one or more other wireless nodes
(1116). For example, the measurement pilot transmis-
sion information may include a measurement pilot trans-
mission field 908 that may include a measurement pilot
interval.
[0057] At 1120, a signal measurement technique may
be determined for measuring signals from at least one
of the one or more other wireless nodes based, at least
in part, upon the neighbor report. According to an exam-
ple, the determining may include determining one or
more of the following signal measurement techniques
based, at least in part, upon the neighbor report: moni-
toring or receiving measurement pilot signals; passive
scanning using received beacons; or active scanning us-
ing probe requests and probe responses (1122).
[0058] According to an example embodiment, signals
may be measured from at least one of the one or more
other wireless nodes using the determined measurement
technique (1130). According to another example embod-
iment, the neighbor report may be requested (1140).
[0059] FIG. 12 is a flow chart illustrating operation of
a wireless node according to an example embodiment.
At 1210, a neighbor report request may be transmitted
to a first access point (AP). For example, a neighbor re-
port request 300 may be transmitted to the AP 104. Ac-
cording to an example embodiment, the transmitting a
neighbor report request may include transmitting a neigh-
bor report request to a first access point (AP), the neigh-
bor report request specifying one or more of beacon in-
formation and/or measurement pilot transmission infor-
mation to be provided in the neighbor report for one or
more other APs (1212).
[0060] At 1220, a neighbor report may be received from
the first AP. For example, the wireless node 106 may
receive a neighbor report 400 from the AP 104. According
to an example embodiment, the neighbor report may be
received from the first AP, the neighbor report comprising
a measurement pilot interval for at least one of the one
or more other APs (1222). For example, the neighbor
report 400 may include a measurement pilot interval as
discussed previously with regard to FIG. 6.
[0061] At 1230, a signal measurement technique may
be determined for measuring signals from one or more
other wireless nodes based, at least in part, upon the
neighbor report. According to an example, signals may
be measured from at least one of the one or more other
wireless nodes using the determined measurement tech-
nique (1240).
[0062] FIG. 13 is a flow chart illustrating operation of
a wireless node according to another example embodi-
ment. At 1310, a neighbor report may be received from
a first AP, the neighbor report including at least a meas-
urement pilot interval for one or more other APs. For ex-
ample, the wireless node 106 may receive a neighbor
report 400 including the measurement pilot interval as
shown in FIG. 6 from the AP 104. At 1320, a measure-
ment period or time to receive or measure a measure-
ment pilot for the one or more other APs may be deter-

mined based on the neighbor report. At 1330, a meas-
urement pilot of one or more other APs may be measured
or received based on the determining. At 1340, either
active scanning or passive scanning may be used to ob-
tain further information regarding at least one of the one
or more other APs. At 1350, one of the other APs may
be associated with based on the further information.
[0063] FIG. 14 is a flow chart illustrating operation of
a wireless node according to another example embodi-
ment. At 1410, a message may be received from a first
wireless node, the message including measurement pilot
transmission information for the first wireless node. For
example, the wireless node 106 may receive a neighbor
report 400 including the measurement pilot transmission
information of FIG. 6 from the AP 104. According to an
example embodiment, the received message may in-
clude either a probe response message or a neighbor
report (1412). According to another example embodi-
ment, the measurement pilot transmission information
may include an indication of whether or not the first wire-
less node is transmitting a measurement pilot (1414).
According to yet another example embodiment, the
measurement pilot transmission information may include
a measurement pilot interval for the first wireless node
(1416).
[0064] At 1420, a signal measurement technique for
measuring signals from the first wireless node may be
determined based, at least in part, upon the received
message. According to an example embodiment, the de-
termining may include one or more of the following signal
measurement techniques to be used for measuring sig-
nals from the first wireless node, based at least in part,
upon the measurement pilot transmission information for
the first wireless node: monitoring or receiving measure-
ment pilot signals from the first wireless node; or active
scanning using probe requests and probe responses
(1422).
[0065] FIG. 15 is a flow chart illustrating operation of
a wireless node according to another example embodi-
ment. At 1510, a message may be received from a first
wireless node, the message including measurement pilot
transmission information for the first wireless node. For
example, the wireless node 106 may receive a neighbor
report response 900 including the measurement pilot
transmission information of FIG. 9 or 10 from the AP 104.
According to an example embodiment, the received mes-
sage may include either a probe response message or
a neighbor report (1512). For example, the received mes-
sage may include the neighbor report response 900 or
the probe response 1000. According to an example em-
bodiment, the measurement pilot transmission informa-
tion may include an indication of whether or not the first
wireless node is transmitting a measurement pilot (1514).
According to an example embodiment, the measurement
pilot transmission information may include a measure-
ment pilot interval for the first wireless node (1516).
[0066] At 1520, a time to receive measurement pilot
signals from the first wireless node may be estimated
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based, at least in part, upon the measurement pilot trans-
mission information in the received message. According
to an example embodiment, measurement pilot signals
may be received from the first wireless node at the esti-
mated time (1530).
[0067] FIG. 16 is a flow chart illustrating operation of
a wireless node according to another example embodi-
ment. At 1610, a neighbor report may be received from
a first wireless node, the neighbor report including at least
measurement pilot transmission information for one or
more other wireless nodes. For example, the wireless
node 106 may receive the neighbor report from the AP
104. According to an example embodiment, the meas-
urement pilot transmission information may include a
measurement pilot interval for the one or more other wire-
less nodes (1612). For example, the measurement pilot
transmission information may include a measurement pi-
lot transmission field 908 that may include a measure-
ment pilot interval.
[0068] As shown in FIG. 17, each node (e.g., mobile
station or AP) may comprise an apparatus 1700 accord-
ing to an example embodiment. The apparatus 1700 may
include, for example, a wireless transceiver 1702 to
transmit and receive signals, a processor or controller
1704 to control operation of the node and execute in-
structions or software, and a memory 1006 to store data
and/or instructions. Each node may be programmed or
adapted to perform the various functions or tasks de-
scribed above. The wireless node controller 1704 may
by programmable, and capable of executing software or
other instructions stored in memory or on other computer
media to perform the various tasks and functions de-
scribed above. In addition, a storage medium may be
provided that includes stored instructions, when execut-
ed by a processor (such as a node or the node’s proc-
essor 1704) will result in the processor performing one
or more of the functions or tasks or services described
above.
[0069] Implementations of the various techniques de-
scribed herein may be implemented in digital electronic
circuitry, or in computer hardware, firmware, software, or
in combinations of them. Implementations may imple-
mented as a computer program product, i.e., a computer
program tangibly embodied in an information carrier, e.g.,
in a machine-readable storage device or computer read-
able medium or in a propagated signal, for execution by,
or to control the operation of, a data processing appara-
tus, e.g., a programmable processor or multiple proces-
sors, a computer, or multiple computers. A computer pro-
gram, such as the computer program(s) described
above, can be written in any form of programming lan-
guage, including compiled or interpreted languages, and
can be deployed in any form, including as a stand-alone
program or as a module, component, subroutine, or other
unit suitable for use in a computing environment. A com-
puter program can be deployed to be executed on one
computer or on multiple computers at one site or distrib-
uted across multiple sites and interconnected by a com-

munication network.
[0070] Method steps may be performed by one or more
programmable processors executing a computer pro-
gram to perform functions by operating on input data and
generating output. Method steps also may be performed
by, and an apparatus may be implemented as, special
purpose logic circuitry, e.g., an FPGA (field programma-
ble gate array) or an ASIC (application-specific integrated
circuit).
[0071] While certain features of the embodiments have
been illustrated as described herein, many modifications,
substitutions, changes and equivalents will now occur to
those skilled in the art. It is therefore, to be understood
that the appended claims are intended to cover all such
modifications and changes.

Claims

1. A method comprising:
receiving a neighbor report from a first wireless node
in response to a request to said first wireless node,
the neighbor report including at least measurement
pilot transmission information for one or more other
wireless nodes (1110); characterized by:
selecting a scanning method for measuring or mon-
itoring signals from at least one of the one or more
other wireless nodes based, at least in part, upon
the measurement pilot transmission information.

2. The method of claim 1 wherein the neighbor report
comprises the measurement pilot transmission in-
formation and beacon information for the one or
more other wireless nodes (1112).

3. The method of claim 1 wherein the measurement
pilot transmission information includes an indication
of whether or not a node is transmitting a measure-
ment pilot for at least one of the one or more other
wireless nodes (1114).

4. The method of claim 1 wherein the measurement
pilot transmission information includes a measure-
ment pilot interval for the one or more other wireless
nodes (1116).

5. The method of claim 1 wherein the neighbor report
comprises a measurement pilot interval, a network
ID and a timer value or timer offset for the one or
more other wireless nodes.

6. The method of claim 1 and further comprising meas-
uring signals from at least one of the one or more
other wireless nodes using the determined scanning
method.

7. The method of claim 1 wherein the scanning method
comprises one or more of the following techniques:
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monitoring or receiving measurement pilot sig-
nals;
passive scanning using received beacons; or
active scanning using probe requests and probe
responses (1122).

8. The method of claim 7 and further comprising asso-
ciating with one of the one or more other wireless
nodes based on the passive scanning or the active
scanning.

9. The method of claim 1 and further comprising re-
questing the neighbor report (1144).

10. The method of claim 1 wherein said selecting the
scanning method comprises determining to monitor
or receive measurement pilot signals for a period of
time based, at least in part, upon a measurement
pilot interval for at least one of the one or more other
nodes.

11. The method of claim 1 and further comprising: esti-
mating a time to receive measurement pilot signals
from the first wireless node based, at least in part,
upon the measurement pilot transmission informa-
tion in the received message (1520).

12. The method of claim 11 and further comprising re-
ceiving measurement pilot signals from the first wire-
less node at the estimated time (1530).

13. The method of claim 1, wherein the one or more other
wireless nodes includes the first wireless node.

14. An apparatus comprising:

a controller (1704);
a memory (1706) coupled to the controller; and
a wireless transceiver (1702) coupled to the con-
troller;
the wireless transceiver (1702) being adapted
to receive a neighbor report (900) from a first
wireless node, the neighbor report including at
least measurement pilot transmission informa-
tion (908) for one or more other wireless nodes
(1110); characterized in that the controller
(1704) is adapted to select a scanning method
for measuring or monitoring signals from the one
or more other wireless nodes based, at least in
part, upon the measurement pilot transmission
information.

15. The apparatus of claim 14, wherein the wireless
transceiver is further adapted to receive the neighbor
report (900) from the first wireless node, the neighbor
report including one or more of: 1) an indication of
whether or not a node is transmitting a measurement
pilot, or 2) a measurement pilot interval, for at least

one of the one or more other wireless nodes.

Patentansprüche

1. Verfahren, das die folgenden Schritte umfasst:
Empfangen eines Nachbarberichts von einem ers-
ten drahtlosen Knoten als Antwort auf eine Anfrage
an den ersten drahtlosen Knoten, wobei der Nach-
barbericht mindestens eine Mess-Pilotübertra-
gungsinformation für einen oder mehrere andere
drahtlose Knoten (1110) enthält; gekennzeichnet
durch:
Auswählen eines Abtastverfahrens zum Messen
oder Überwachen von Signalen von mindestens ei-
nem des einen oder der mehreren anderen drahtlo-
sen Knoten zumindest zum Teil auf der Grundlage
der Mess-Pilotübertragungsinformation.

2. Verfahren nach Anspruch 1, wobei der Nachbarbe-
richt die Mess-Pilotübertragungsinformation und Be-
acon-Information für den einen oder die mehreren
anderen drahtlosen Knoten (1112).

3. Verfahren nach Anspruch 2, wobei die Mess-Pilotü-
bertragungsinformation eine Angabe dazu umfasst,
ob ein Knoten eine Messpilotinformation an zumin-
dest einen des einen oder der mehreren anderen
drahtlosen Knoten (1114) sendet oder nicht.

4. Verfahren nach Anspruch 1, wobei die Mess-Pilotü-
bertragungsinformation ein Messpilotintervall für
den einen oder die mehreren anderen drahtlosen
Knoten (1116) umfasst.

5. Verfahren nach Anspruch 1, wobei der Nachbarbe-
richt ein Messpilotintervall, eine Netzwerk-lD und
und einen Zeitgeberwert oder Zeitgeberoffset für
den einen oder die mehreren anderen drahtlosen
Knoten umfasst.

6. Verfahren nach Anspruch 1, ferner umfassend das
Messen von Signalen von zumindest einem des ei-
nen oder der mehreren anderen drahtlosen Knoten
unter Verwendung des bestimmten Abtastverfah-
rens.

7. Verfahren nach Anspruch 1, wobei das Abtastver-
fahren eine oder mehrere der folgenden Techniken
umfasst:

Überwachen oder Empfangen von Messpilotsi-
gnalen;
passives Abtasten unter Verwendung empfan-
gener Beacons; oder
aktives Abtasten unter Verwendung von Prüf-
anfragen und Prüfantworten (1122).
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8. Verfahren nach Anspruch 7, ferner umfassend das
Verknüpfen mit einem des einen oder der mehreren
anderen drahtlosen Knoten auf der Grundlage der
passiven Abtastung oder der aktiven Abtastung.

9. Verfahren nach Anspruch 1, ferner umfassend das
Anfordern des Nachbarberichts (1144).

10. Verfahren nach Anspruch 2, wobei das Auswählen
des Abtastverfahrens das Bestimmen der Überwa-
chung oder des Empfangs von Messpilotsignalen für
eine Zeitperiode zumindest zum Teil auf der Grund-
lage eines Messpilotintervalls für zumindest einen
des einen oder der mehreren anderen Knoten um-
fasst.

11. Verfahren nach Anspruch 1, ferner umfassend: Ab-
schätzen einer Zeit für den Empfang von Messpilot-
signalen von dem ersten drahtlosen Knoten zumin-
dest zum Teil auf der Grundlage der Mess-Pilotü-
bertragungsinformation in der empfangenen Nach-
richt (1520).

12. Verfahren nach Anspruch 11, ferner umfassend das
Empfangen von Messpilotsignalen von dem ersten
drahtlosen Knoten zu der abgeschätzten Zeit (1530).

13. Verfahren nach Anspruch 1, wobei der eine oder die
mehreren anderen drahtlosen Knoten den ersten
drahtlosen Knoten umfassen.

14. Vorrichtung, die Folgendes umfasst:

ein Steuergerät (1704);
einen mit dem Steuergerät gekoppelten Spei-
cher (1706); und
eine drahtlose Sende-/Empfangseinrichtung
(1702), die mit dem Steuergerät gekoppelt ist;
wobei die drahtlose Sende-/Empfangseinrich-
tung (1702) dazu geeignet ist, einen Nachbar-
bericht (900) von einem ersten drahtlosen Kno-
ten zu empfangen, wobei der Nachbarbericht
mindestens eine Mess-Pilotübertragungsinfor-
mation für einen oder mehrere andere drahtlose
Knoten (1110) enthält;
dadurch gekennzeichnet, dass das Steuerge-
rät (1704) dazu geeignet ist, ein Abtastverfahren
zum Messen oder Überwachen von Signalen
von dem einen oder den mehreren anderen
drahtlosen Knoten zumindest zum Teil auf der
Grundlage der Mess-Pilotübertragungsinforma-
tion auszuwählen.

15. Vorrichtung nach Anspruch 14, wobei die drahtlose
Sende-/Empfangseinrichtung ferner dazu geeignet
ist, den Nachbarbericht (900) von dem ersten draht-
losen Knoten zu empfangen, wobei der Nachbarbe-
richt eines oder mehrere der folgenden einschließt:

1) eine Angabe, ob ein Knoten eine Messpilotinfor-
mation überträgt oder nicht, oder 2) ein Messpilotin-
tervall für zumindest einen des einen oder der meh-
reren anderen drahtlosen Knoten.

Revendications

1. Procédé comprenant le fait :
de recevoir un rapport de voisinage en provenance
d’un premier noeud sans fil en réponse à une de-
mande audit premier noeud sans fil, le rapport de
voisinage comportant au moins des informations de
transmission de pilote de mesure pour un ou plu-
sieurs autre(s) noeud(s) sans fil (1110) ; caractérisé
par le fait :
de sélectionner un procédé de balayage pour me-
surer ou surveiller des signaux provenant d’au moins
l’un parmi le ou les plusieurs autre(s) noeud(s) sans
fil en se basant, au moins en partie, sur les informa-
tions de transmission de pilote de mesure.

2. Procédé de la revendication 1, dans lequel le rapport
de voisinage comprend les informations de trans-
mission de pilote de mesure et des informations de
balise pour le ou les plusieurs autre(s) noeud(s) sans
fil (1112).

3. Procédé de la revendication 1, dans lequel les infor-
mations de transmission de pilote de mesure com-
portent une indication permettant de savoir si un
noeud est en train de transmettre ou non un pilote
de mesure pour au moins l’un parmi le ou les plu-
sieurs autre (s) noeud(s) sans fil (1114).

4. Procédé de la revendication 1, dans lequel les infor-
mations de transmission de pilote de mesure com-
portent un intervalle de pilote de mesure pour le ou
les plusieurs autre(s) noeud(s) sans fil (1116).

5. Procédé de la revendication 1, dans lequel le rapport
de voisinage comprend un intervalle de pilote de me-
sure, un identifiant de réseau et une valeur de tem-
porisateur ou un décalage de temporisateur pour le
ou les plusieurs autre(s) noeud(s) sans fil.

6. Procédé de la revendication 1 et comprenant en
outre le fait de mesurer des signaux provenant d’au
moins l’un parmi le ou les plusieurs autre(s) noeud(s)
sans fil en utilisant le procédé de balayage détermi-
né.

7. Procédé de la revendication 1, dans lequel le procé-
dé de balayage comprend une ou plusieurs des tech-
nique(s) suivante(s) :

surveillance ou réception de signaux de pilote
de mesure ;

23 24 



EP 1 929 713 B1

14

5

10

15

20

25

30

35

40

45

50

55

balayage passif en utilisant des balises reçues ;
ou
balayage actif en utilisant des demandes de
sondage et des réponses de sondage (1122).

8. Procédé de la revendication 7 et comprenant en
outre l’association avec l’un parmi le ou les plusieurs
autre (s) noeud(s) sans fil en se basant sur le ba-
layage passif ou sur le balayage actif.

9. Procédé de la revendication 1 et comprenant en
outre la demande du rapport de voisinage (1144).

10. Procédé de la revendication 1, dans lequel ladite sé-
lection du procédé de balayage comprend la déter-
mination de la surveillance ou de la réception de si-
gnaux de pilote de mesure pendant une période en
se basant, au moins en partie, sur un intervalle de
pilote de mesure pour au moins l’un parmi le ou les
plusieurs autre(s) noeud(s).

11. Procédé de la revendication 1 et comprenant en
outre : le fait d’estimer un moment pour recevoir des
signaux de pilote de mesure en provenance du pre-
mier noeud sans fil en se basant, au moins en partie,
sur les informations de transmission de pilote de me-
sure dans le message reçu (1520).

12. Procédé de la revendication 11 et comprenant en
outre le fait de recevoir des signaux de pilote de me-
sure en provenance du premier noeud sans fil au
moment estimé (1530).

13. Procédé de la revendication 1, dans lequel le ou les
plusieurs autre(s) noeud(s) sans fil comporte/com-
portent le premier noeud sans fil.

14. Appareil comprenant :

une unité de commande (1704) ;
une mémoire (1706) couplée à l’unité de
commande ; et
un émetteur-récepteur sans fil (1702) couplé à
l’unité de commande ;
l’émetteur-récepteur sans fil (1702) étant adapté
pour recevoir un rapport de voisinage (900) en
provenance d’un premier noeud sans fil, le rap-
port de voisinage comportant au moins des in-
formations de transmission de pilote de mesure
(908) pour un ou plusieurs autre(s) noeud(s)
sans fil (1110) ;
caractérisé en ce que l’unité de commande
(1704) est adaptée pour sélectionner un procé-
dé de balayage pour mesurer ou surveiller des
signaux provenant du ou des plusieurs autre(s)
noeud(s) sans fil se basant, au moins en partie,
sur les informations de transmission de pilote
de mesure.

15. Appareil de la revendication 14, dans lequel l’émet-
teur-récepteur sans fil est en outre adapté pour re-
cevoir le rapport de voisinage (900) en provenance
du premier noeud sans fil, le rapport de voisinage
comportant : 1) une indication permettant de savoir
si un noeud est en train de transmettre ou non un
pilote de mesure et/ou 2) un intervalle de pilote de
mesure, pour au moins l’un parmi le ou les plusieurs
autre(s) noeud(s) sans fil.
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