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[0001] METHOD AND APPARATUS FOR GENERATING LOUD
PACKETS TO ESTIMATE PATH LOSS

[0002] FIELD OF INVENTION

[0003] The present invention is related to a wireless communication

system, (e.g., a wireless local area network (WLAN)), comprising a plurality
wireless transmit/receive units (WTRUs), (i.e., mobile stai;ions). More
particularly, the present invention is related to a method and apparatus for

generating loud packets to estimate path losses between the WTRUs.

[0004] BACKGROUND

[0005] In a wireless system whose multiple-access scheme is based on
carrier sense multiple access/collision avoidance (CSMA/CA) in accordance with
IEEE 802 standards, (e.g., IEEE 802.11), WTRUs determine when to attempt
receiving and transmitting packets based on the strength of received signals
transmitted from neighboring WTRUs utilizing the same channel. By avoiding
transmitting simultaneously, multiple WTRUs can avoid mutually interfering
with each other while sharing the same channel.

[0006] A few key parameters, such as an energy detect threshold (EDT) and
a defer threshold (DT), are typically used by a WTRU in determining when it is
possible to transmit or receive a packet. The EDT represents the smallest
received signal power for which reception of a packet will be attempted. The DT
represents the smallest received signal power for which transmission of a packet
by the WTRU will be deferred. The DT value may or may not be the same as the
EDT value.

[0007] Although the basic concept of CSMA/CA is straightforward, there
are certain situations where it results in undue reduction of capacity with respect
to the maximum capacity that could be obtained. For instance, there are cases
where two transmitters, (communicating with different receivers), could transmit
simultaneously without interfering significantly with each other, but they do not

do so because they hear each other above the values of their respective EDT
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and/or DT. This results in a waste of capacity which could be avoided if one of
the following actions would take place:

a) The WTRUs reduce their transmission powers, so that the
WTRUs cannot hear each other above the EDT, (and/or DT), but can still
communicate at the optimum data rate to their respective counterparts;

b) the WTRUs raise their EDT, (and/or DT), so that the signals
they receive from each other fall below this threshold; or

c) a combination of a) and b).
[0008] The techniques by which a node or a system determines and sets the
above-mentioned parameters, (transmission power, EDT, DT), will be hereinafter
referred to as deferral management. The appropriate setting of these parameters
would be facilitated if the WTRUs would know their path losses between each
other, as well as the EDT or DT values used by other WTRUs. This knowledge
would allow a WTRU, (or another node, such as an access point (AP) which
controls some of the parameters of the WIRU), to predict if transmitting at a
certain level would result in a received signal being above or below the EDT for a
given neighboring WTRU. This knowledge could thereafter be used in algorithms
aimed at optimizing capacity.
[0009] Obtaining path loss estimates may also be useful for positioning
purposes. Using the knowledge of the set of path losses between pairs of WTRUs,
as well as the knowledge of the position of several fixed WTRUsS, (typically APs or
mesh points (MPs in a mesh network), it is possible to estimate the location of a
WTRU. This estimation could be performed by a node, (which may or may not be
a WTRU), collecting the path loss estimates from one or several different
WTRUs.

[0010] Therefore, a method by which WTRUs could reliably estimate their
path loss to other WT'RUs is desired.

[0011] Problem to be solved

[0012] One straightforward manner in which a first WTRU could estimate

the path loss between itself and a second WTRU that is neighboring the first
WTRU would be for the first WTRU to subtract the received power it perceives
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from the transmission power used by the second WTRU. This assumes that the
first WTRU is capable of determining the power at which the second WTRU
transmits a signal that the first WTRU measured. The following are reasons
why this is not possible in the current state of WLAN technology:

[0013] 1) The setting of transmission power by APs, WTRUs, and MPs in
state-of-the-art WLANS is proprietary and not communicated to other WTRUs.
For example, the existing 802.11h / 802.11k transmission power control (TPC)
mechanism only imposes a maximum transmission power setting for the basic
service set (BSS) that is not to be exceeded for régulatory purposes. It should be
understood that any WI'RU may vary transmission power below that maximum
imposed limit, without communicating its internal proprietary decisions to other
WTRUs, APs, or MPs.

[0014] 2) The transmission power that each WTRU uses can vary on a
packet basis. This implies that, in order for the first WTRU to estimate the path
loss separating it from the second WTRU, the first WTRU would have to receive a
packet from the second WIRU whereby the power at which the packet was
transmitted would be indicated inside the packet. Using the same
aforementioned example, the only signaling that allows such a packet to be
transmitted is the 802.11b/802.11k TPC request/TPC report frame exchange
mechanism which requires a dedicated two-way signaling exchange and cannot
be set periodically. Moreover, the TPC requests/reports cannot be sent to WTRUs
that are outside the BSS. In scenarios where WTRUs aim at adjusting their
transmission power and DT/EDT parameters such that they would increase the
capacity of the system without creating a hidden node inside and across BSSs in
the system, the knowledge of the path loss between WTRUs from a different
WTRU is often desired.

[0015] 3) In many scenarios, the first WTRU may not hear the second
WTRU because the second WTRU transmits at a lower power than its maximum
power. This might be the case if the second WTRU uses battery management
techniques or deferral management techniques. It should be noted that in

scenarios where a WTRU aims at adjusting its deferral management parameters,
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it may be desirable to estimate the path loss of WTRUs even if it cannot hear
them. There is currently no way for a WLAN node fo dictate to another WLAN
node to increase its transmission power or even to mandate the use of a specific
transmission power other than specifying the maximum power that can be uséd.
This also applies to the TPC request / TPC report mentioned above.

{0016} The above-mentioned issues regarding the mechanisms, (or in the
lack of mechanisms), supporting path loss estimation between WIRUs pose
several problems. In some cases, thee mechanisms force WIRUs to assume a
value for the transmission power of the neighboring WITRU, which is not very
accurate given the variations among different WTRU manufacturers and the
possibility that a neighboring WIRU uses a transmission power lower than the
maximum. In other cases, the mechanisms can completely prevent any path loss

estimation between two WTRUs from being performed.

{00171 SUMMARY

[0018] The present invention is implemented in a wireless communication
system, (e.g., a WLAN), including a plurality of WTRUs and a coordinating node,
(e.g., an access point (AP)). A loud packet is transmitted from a first one of the
WTRUs to a second one of the WTRUs. The coordinating node transmits a loud
packet generation request message. A first one of the WI'RUs receives the loud
packet generation request message and transmits at least one loud packet at a
transmission power specified by the loud packet generation request message.
Optionally, the first WTRU transmits a loud packet generation response
message. A second one of the WTRUs receives the loud packet and determines a
path loss between the first WIRU and the second WTRU by subtracting the
signal strength of the loud packet from the determined transmission power of the

loud packet.
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[0019] BRIEF DESCRIPTION OF THE DRAWINGS

[0020] A more detailed understanding of the invention may be had from the
following description, given by way of example and to be understood in
conjunction with the accompanying drawings wherein:

[0021] Figure 1 is a flow signal diagram whereby loud packets are sent
from a coordinating node to one or more WTRUs in a wireless communication
system configured in accordance with the present invention;

[0022] Figure 2 is a block diagram of a wireless communication system
including a plurality of WTRUs which use smart antennas to transmit and

receive loud packets in accordance with the present invention;

[0023] Figure 3 is a flow diagram of a process of estimating path loss
between two WTRUs in accordance with one embodiment of the present
invention;

[0024] Figure 4 is a flow diagram of a process of estimating path loss

between two WTRUs based on information included in a loud packet generation
request message transmitted by a coordinating node in accordance with another
embodiment of the present invention; and

[0025] Figure 5 is a flow diagram of a process of estimating path loss
between two WTRUSs based on conditions specified by a loud packet generation
request message transmitted by a third WTRU in accordance with yet another

embodiment of the present invention.

[0026] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0027] When referred to hereafter, a WIRU includes but is not limited to a
user equipment (UE), a mobile station, a fixed or mobile subscriber unit, a pager,
or aﬁy other type of device capable of operating in a wireless environment. When
referred to hereafter, an access point (AP) includes but is not limited to a Node-B,
site controller, base station or any other type of interfacing device in a wireless
communication environment.

[(0028] In the following description, a WTRU may refer to any node in a

wireless communication system, (e.g., an IEEE 802 WLAN system), a station,
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(AP or non-AP), in an independent basic service set (IBSS) or an infrastructure
basic service set (BSS), or a mesh point, mesh AP or mesh portal in a mesh
network.

[0029] The features of the present invention may be incorporated into an
integrated circuit (IC) or be configured in a circuit comprising a multitude of
interconnecting components.

[0030] Loud packet concept

[0031] In accordance with one embodiment of the present invention,
WTRUs transmit, from time to time, packets, (hereinafter referred to as “loud
packets”), at a high transmission power, whereby the value at which the packet is
transmitted is known to the other WTRUs. These loud packets need not be
directed to any specific WITRU or group of WTRUs, but can simply be broadcast
to the set of WTRUs receiving on the same frequency channel. A neighboring
WTRU desiring to calculate an estimate of its path loss to the WTRU
transmitting the loud packet can do so by simply comparing the signal strength
of the received loud packet to the indicated or known transmission power of the
loud packet. For instance, the path loss estimate can be obtained by using the
following equation:
Path_Loss (dB) = Transmission_Power_Of _Loud_Packet (dBm)
— Received_Signal_Strength_Of Loud_Packet (dBm)

_ Equation (1)
[0032] Preferably, the transmission power of the loud packet is indicated in
the loud packet itself as an information field. Alternatively, this transmission
power may also be periodically broadcast by the AP, indicated to each WTRU
upon association to the AP, or communicated to a WITRU as part of other
signaling exchanges. In this case, there is an information field present in the
loud packet to indicate to receiving WT'RUs that it is a loud packet and not a
normal packet. Preferably, the transmission power of the loud packet should be
equal to the maximum transmission power of the WIRU transmitting the loud
packet. This ensures the widest possible area for successful reception of the loud

packet and the most reliable estimation. However, this is not mandatory. Note
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that packets other than loud packets may be transmitted at a lower power in
order to trade-off against other system parameters.

[0033] An identifier, (e.g., MAC address) of the WTRU transmitting the
loud packet should also be included in an information field, so that receiving
WTRUs know which WTRU the path loss estimate corresponds to.

[0034] Alternatively, loud packets can be implemented by any existing
signaling frames sent with a transmission power selected by the transmitter and
known by the receiver. For example, the transmission power may be known
explicitly by the receiver from an attached or piggy-backed information element
(IE) in the existing signaling frame. Alternatively, the transmission power for
the loud packet can be known by the receiver as part of a prior signaling
exchange with the sender of the loud packet.

[0035] In one advantageous realization, Beacon / Probe Response frames
are used to take on the role of a loud packet. Their respective transmission
powers could be either part of the beacon/probe request frame itself, or the
agreed, pre-determined transmission power settings for these frames are

communicated to the WIRUs by other means, such as neighbor information

signaling.
[0036] Additional information reported in loud packets
[0037] Loud packets can be used as a flexible reporting mechanism to help

receiving WI'RUs optimize their parameters, (transmission power, EDT, DT).
The following parameters may be reported, (in addition to the WTRU identifier
and the transmission power of the loud packet or as stand-alone signaling if
needed), by the transmitting WIRU (sender):

1) In an infrastructure BSS, the address or identifier of the AP
associated to the WTRU (and/or the BSS, IBSS, or mesh identifier).

2) The power used to transmit packets other than loud packets.

3) A list of estimates of path loss perceived by the sender to other
WTRUs.

4) A list of signal strength (or average thereof) of packets that the
sender received from other WTRUs (one value for each other WTRU).
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5) A list of total durations of packets that the sender received from
other WIRUs within a specified amount of time (one value for each other
WTRU).

6) The EDT used by the sender or known by the sender about other
WTRUs.

7) The clear channel assessment (CCA) mode used by the sender or
known by the sender about other WT'RUs.

8) The DT used by the sender for transmitting a packet or known by
the sender about other WT'RUs.

[0038] Piggyback option

[0039] In order to limit the amount of signaling bandwidth they use, aloud
packet may be piggybacked to another type of packet (containing traffic, control,
or management information). In this case, preferably the whole packet should be
transmitted at the power of the loud packet.

[0040] Coordinated management of loud packets transmission

[004’1] The transmission of loud packets need not be restricted to specific
WTRUs. However, it may be desirable that this transmission be controlled to
some extent by a coordinating node. Typically, the AP should play the role of the
coordinating node in an infrastructure BSS. Controlling the generation of loud
packets by a coordinating node has the advantage of guaranteeing minimum
performance depending on the specific deferral management technique or
positioning technique in use in the system.

[0042] Figure 1 is a flow signal diagram whereby loud packets are sent
from a coordinating node 105 to one or more WTRUs 110: - 110y in a wireless
communication system 100 configured in accordance with the present invention.
Management of loud packets transmission can be achieved by signaling from the
coordinating node 105, (e.g., an AP), to one or more WTRUs 110 that are to
transmit a loud packet. Such signaling can be implemented by having the
coordinating node 105 first transmitting a loud packet generation request
message 115 to the WTRU(s) 110. The loud packet generation request message
115 may be a broadcast to all WTRUSs 110 under the control of the coordinating
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node 105, (e.g., all WTRUs of the BSS), a multicast message, or a unicast
message. The loud packet generation request message 115 may also be
appended, for example, to one of the existing IEEE 802 signaling exchanges, such
as to frames involved in the association/authentication or admission control
procedures.
[0043] The information contained in the loud packet generation request
message 115 may indicate one or more of the following:
1) The transmission power to use for the loud packets.
2) The information (among all possible fields listed above) to report
in the loud packet.
3) The timing of the transmission of one or more loud packets.
Several options are possible, including, but not limited to:
1) Periodically or quasi-periodically, with a specified period
between successive transmissions of loud packets.
1i) A specified number of times, (e.g., one), within a specified
time window.
iii) After a certain condition (trigger) has been met, such as:
a) detection of packets transmitted by a new WTRU:; or
b) number of packets re-transmitted within a
certain time period, above a specified threshold.
4) The number of received packets that are retransmitted packets
within a certain time period, above a specified threshold.
5) An indication of whether the loud packets should be piggybacked
(or not) to other packets.
6) Information about loud packet generation by other WTRUg, (i.e.,
all of the above for WT'RUs other than the receiving WTRU),
[0044] The WTRU(s) receiving the loud packet generation request message
115 may optionally respond with a loud packet generation response message 120
as illustrated in Figure 1. The loud packet generation response message may
indicate the transmission power that the WITRU will use to transmit the loud

packets, (if not specified in the request message, or if different than what was
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requested). This is useful if the transmission ﬁower of the loud packet is not
indicated in the loud packet itself. In one embodiment, a loud packet generation
request may be included in a field of a loud packet. Thus, the loud packet
generation request message itself may be used by one WTRU to estimate the
path loss to another WTRU.

[0045] Uncoordinated management of loud packets transmission
[0046] As an alternative to the coordinated management approach

described above, WTRUs can autonomously determine when to transmit loud
packets and what information to report in them. This behavior canbe pre-agreed
for WTRUSs complying to a certain standard.

[0047] Another approach is to allow any WIRU, (not only the coordinating
node), to send a loud packet generation request message to other WIRUs. Sucha

scheme might be appropriate in ad-hoc and mesh systems.

[0048] Support for smart antennas
[0049] The above description is suitable for WI'RUs using simple antennas.

In order to support WIRUs equipped with smart antennas (i.e., multi-beam or
switched-beam antennas), it may be useful to include some additional
information in the loud packet:
[00501 1) The antenna beam used by the WTRU to transmit loud packets,
(this may be specified in the loud packet generation request message by the
coordinating node). The path loss between a first WIRU and a second WTRU
depends on which antenna beams are used. If the WI'RU transmitting the loud
packet may be using different antenna beams, the receiving WTRU should know
which one of these beams has been used to transmit the loud packet, so that it
knows to which antenna beam the path loss measurement should be associated.
[0051] 92) The antenna beam used by the WTRU to transmit packets other
than loud packets. Advanced deferral management algorithms need fo know this
information to properly set parameters (e.g. defer threshold) of the receiving
WTRUs.

3) The antenna beam used by the WTRU to receive packets. This is
the antenna beam used for reception by the WTRU that is transmitting the loud
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packet — not by the WIRU receiving the loud packet. Thus, the WIRU
transmitting the loud packet notifies other WTRUs that whenever it receives a
packet, it is using a certain antenna beam which may be different from the one
currently used to transmit the loud packet. This information is useful to other
WTRUs so that they know whether transmitting at a certain power would result
in deferring (or not) at this WTRU.

[0052] Figure 2 is a block diagram of a wireless communication system 200
including a plurality of WTRUs 2053, 2052 which use smart antennas 222, 242,
respectively, to transmit and receive loud packets in accordance with the present
invention. The WTRU 205 includes a processor 210, a transmitter 215 and a
receiver 220. The WTRU 2052 includes a processor 225, a transmitter 230 and a
receiver 235.

[0053] The processors 210 and 225 of the WI'RUs 205 are each configured
to generate loud packets, loud packet generation request messages 115 and,
optionally, loud packet generation response messages 120, which are transmitted
via transmitters 215 and 230 and the smart antennas 222, 242, respectively.
Furthermore, each of the receivers 220, 235 of the WTRUs 205 are configured to
receive loud packets, loud packet generation request messages 115 and,
optionally, loud packet generation response messages 120 via the smart antennas
222, 242, which are then processed by the processors 210, 225.

[0054] Using the loud packet information, the WTRU 205 receiving loud
packets can determine distinct path loss estimates for each antenna beam of the
smart antennas 222, 242 used by the WI'RUs 205 to transmit and receive the
loud packets. It is understood that “path loss” includes the gains due to the
transmission/reception antennas, and different beams are used to receive and
transmit different loud packets.

[0055] Figure 3 is a flow diagram of a process 300 of estimating path loss
between two WTRUs in accordance with one embodiment of the present
invention. The process 300 is implemented in a wireless communication system,
such as the system 200 of Figure 2, including a plurality of WTRUs 205: and
205z, A first WTRU 205; transmits a loud packet (step 305). A second WTRU
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2052 receives the loud packet (step 310), determines the signal strength (in dB) of
the received loud packet (step 315), and determines the transmission power (in
dB) of the received loud packet, (e.g., by obtaining the transmission power from
the loud packet itself or from a loud packet generation request message that
indicates what transmission power should be used), (step 320). The WTRU 2052
determines the path loss between the WTRU 205; and the WTRU 2052 by
subtracting the signal strength determined in step 315 from the transmission
power determined in step 320 (step 325).

{0056] Figure 4 is a flow diagram of a process 400 of estimating path loss
between two WTRUs based on information included in a loud packet generation
request message transmitted by a coordinating node in accordance with another
embodiment of the present invention. The process 400 is implemented in a
wireless communication system, such as the system 100 of Figure 1, including a
coordinating node 105 and a plurality of WTRUSs 110; - 110n. The coordinating
node 105 transmits a loud packet generation request message (step 405). A first
one of the WTRUs 110 receives the loud packet generation request message (step
410). In an optional step 415, the first WTRU responds to the loud packet
generation request message by transmitting a loud packet generation response
message. In step 420, the first WTRU transmits at least one loud packet
including information specified by the loud packet generation request message.
In step 425, a second one of the WIRUs 110 receives the at least one loud packet,
determines the signal strength (in dB) of the received loud packet (step 430), and
determines the transmission power (in dB) of the received loud packet based on
the information included in the loud packet (step 435). In step 440, the second
WTRU determines the path loss between the first WTRU and the second WTRU
by subtracting the signal strength determined in step 430 from the transmission
power determined in step 435.

(00571 Figure 5 is a flow diagram of a process 500 of estimating path loss
between two WTRUs based on conditions specified by a loud packet generation
request message transmitted by a third WIRU in accordance with yet another

embodiment of the present invention. A first one of a plurality of WIRUs
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transmits a loud packet generation request message (step 505). A second one of
the WTRUs receives the loud packet generation request message (step 510). In
an optional step 515, the second WTRU responds to the loud packet generation
request message by transmitting a loud packet generation response message. In
step 520, the second WTRU transmits at least one loud packet based on
conditions specified by the loud packet generation request message, (e.g.,
transmit at a particular transmission power, at a particular time, using a
particular antenna beam of a smart antenna, or the like). In step 525, a third
one of the WI'RUs receives the at least one loud packet, determines the signal
strength (in dB) of the received loud packet (step 530) and determines the
transmission power (in dB) of the received loud packet (step 535). In step 540,
the third WTRU determines a path loss between the second WIRU and the third
WTRU by subtracting the signal strength determined in step 530 from the
transmission power determined in step 535.

[0058] In conventional wireless communication systems, path loss
estimation to neighboring WI'RUs is subject to considerable uncertainty due to
the absence of knowledge about the transmission power of the neighboring
WTRUs. The only signaling that allows a WTRU to know which power a given
packet has been transmitted with is the TCP request/report, which requires
dedicated two-way signaling and cannot be set periodically. This issue is
addressed in the present invention by having the transmission power of the
WTRU indicated either within the loud packet itself or otherwise.

[0059] Furthermore, in conventionali wireless communication systems,
WTRUs transmitting at a power much lower than the maximum transmission
level cannot be heard in a wide area by other WI'RUs, which prevents any path
loss estimation to be performed. It should be noted that in scenarios where a
WTRU aims at adjusting its deferral parameters, it may be desirable for the
WTRU to estimate the path loss that separates it from other neighboring
WTRUs, even in the case where the WITRU cannot hear them at their current

transmission power. The present invention solves this problem.
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{00601 Additionally, in conventional wireless communication systems, a
WTRU cannot accurately estimate the path loss separating it from neighboring
WTRUs in the case where these WTRUs are not associated to the same BSS.
The present invention provides a solution to this problem by controlling the
generation of loud packets by the WTRUs.

[0061] Finally, there is no support for path loss estimation in conventional
wireless communication systems with WI'RUs equipped with smart antennas.
The present invention supports inter-WTRU path loss estimation when WTRUs
are equipped with smart antennas.

[0062] Embodiments

1. A method of estimating path loss in a wireless communication
system including a plurality of wireless transmit/receive units (WTRUs), the
method comprising:

a first one of the WITRUs transmitting a loud packet;

a second one of the WTRUs receiving the loud packet;

the second WTRU determining a signal strength of the received loud
packet;

the second WTRU determining a transmission power of the received loud
packet; and

the second WTRU determining a path loss between the first WTRU and
the second WTRU by subtracting the determined signal strength from the
determined transmission power.

2. The method of embodiment 1 wherein the transmission power is
indicated in an information field comprised by the loud packet.

3. The method of embodiment 1 wherein the wireless communication
system further includes an access point (AP), and the transmission power is
periodically broadcast by an access point (AP) includes a field containing the
first WTRU’s maximum transmission power.

4. The method of embodiment 1 wherein the wireless communication
system further includes an access point (AP), and the transmission power is
indicated the second WTRU when the second WTRU upon association to the AP.
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5. The method of embodiment 1 wherein the loud packet includes an
information field which indicates the maximum transmission power of the first
WTRU.

6. The method of embodiment 1 wherein the loud packet includes an
information field including an identifier which identifies the first WTRU.

7. The method of embodiment 6 wherein the identifier is a medium
access control (MAC) address.

8. The method of embodiment 1 wherein the loud packet comprises an
IEEE 802.11 signaling frame.

9. The method of embodiment 1 further comprising:

piggybacking the loud packet to another type of packet.

10. A method of coordinating the management of loud packets used to
estimate path loss in a wireless communication system including a plurality of
wireless transmit/receive units (WTRUs) and a coordinating node, the method
comprising:

the coordinating node transmitting a loud packet generation request
message;

a first one of the WTRUs receiving the loud packet generation request
message;

the first WTRU transmitting at least one loud packet at a transmission
power specified by the loud packet generation request message;

a second one of the WTRUs receiving the at least one loud packet;

the second WTRU determining a signal strength of the received loud
packet;

the second WTRU determining a transmission power of the received loud
packet; and

the second WTRU determining a path loss between the first WTRU and
the second WTRU by subtracting the determined signal strength from the
determined transmission power.

11.  The method of embodiment 10 wherein the coordinating node is an

access point (AP).
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12.  The method of embodiment 10 further comprising:

the first WTRU responding to the loud packet generation request message
by transmitting a loud packet generation response message.

13. The method of embodiment 12 wherein the loud packet generation
response message indicates the transmission power that the first WTRU will use
to transmit the loud packet.

14. A method of coordinating the management of loud packets used to
estimate path‘ loss in a wireless communication system including a plurality of
wireless transmit/receive units (WTRUs) and a coordinating node, the method
comprising:

the coordinating node transmitting a loud packet generation request
message;

a first one of the WIRUs receiving the loud packet generation request
message;

the first WIRU transmitting at least one loud packet including
information specified by the loud packet generation request message;

a second one of the WI'RUs receiving the at least one loud packet;

the second WTRU determining a signal strength of the received loud
packet;

the second WTRU determining a transmission power of the received loud
packet based on the information included in the loud packet; and

the second WTRU determining a path loss between the first WTRU and
the second WTRU by subtracting the determined signal strength from the
determined transmission power.

15. The method of embodiment 14 wherein the coordinating node is an
access point (AP).

16. The method of embodiment 14 further comprising:

the first WTRU responding to the loud packet generation request message

by transmitting a loud packet generation response message.
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17.  The method of embodiment 16 wherein the loud packet generation
response message indicates the transmission power that the first WTRU will use
to transmit the loud packet.

18. A method of coordinating the management of loud packets used to
estimate path loss in a wireless communication system including a plurality of
wireless transmit/receive units (WTRUs) and a coordinating node, the method
comprising:

the coordinating node transmitting a loud packet generation request
message;

a first one of the WTRUs receiving the loud packet generation request
message; |

the first WTRU transmitting at least one loud packet at a time specified by
the loud packet generation request message;

a second one of the WTRUSs receiving the at least one loud packet;

the second WTRU determining a signal strength of the received loud
packet;

the second WTRU determining a transmission power of the received loud
packet; and

the second WTRU determining a path loss between the first WTRU and
the second WTRU by subtracting the determined signal strength from the
determined transmission power.

19. The method of embodiment 18 wherein the coordinating node is an
access point (AP).

20. The method of embodiment 18 further comprising:

the first WTRU responding to the loud packet generation request message
by transmitting a loud packet generation response message. '

21. The method of embodiment 20 wherein the loud packet generation
response message indicates the transmission power that the first WTRU will use

to transmit the loud packet.
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22. A method of coordinating the management of loud packets used to
estimate path loss in a wireless communication system including a plurality of
wireless transmit/receive units (WTRUs), the method comprising:

a first one of the WI'RUs transmitting a loud packet generation request
message;

a second one of the WTRUs receiving the loud packet generation request
message;

the second WTRU transmitting at least one loud packet at a transmission
power specified by the loud packet generation request message;

a third one of the WTRUSs receiving the at least one loud packet;

the third WTRU determining a signal strength of the received loud packet;

the third WTRU determining a transmission power of the received loud
packet; and

the third WTRU determining a path loss between the second WTRU and
the third WTRU by subtracting the determined signal strength from the
determined transmission power.

23.  The method of embodiment 22 further comprising:

the second WTRU responding to the loud packet generation request
message by transmitting a loud packet generation response message.

24.  The method of embodiment 23 wherein the loud packet generation
response message indicates the transmission power that the second WTRU will
use to transmit the loud packet.

25. A method of coordinating the management of loud packets used to
estimate path loss in a wireless communication system including a plurality of
wireless transmit/receive units (WTRUs), the method comprising: -

a first one of the WTRUs transmitting a loud packet generation request
message;

a second one of the WITRUs receiving the loud packet generation request
message;

the second WTRU transmitting at least one loud packet including

information specified by the loud packet generation request message;
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a third one of the WT'RUs receiving the at least one loud packet;

the third WTRU determining a signal strength of the received loud packet;

the third WTRU determining a transmission power of the received loud
packet based on the information included in the loud packet; and

the third WTRU determining a path loss between the second WTRU and
the third WTRU by subtracting the determined signal strength from the
determined transmission power.

26. The method of embodiment 25 further comprising:

the second WTRU responding to the loud packet generation request
message by transmitting a loud packet generation response message.

27. The method of embodiment 26 wherein the loud packet generation
response message indicates the transmission power that the second WTRU will
use to transmit the loud packet.

28. A method of coordinating the management of loud packets used to
estimate path loss in a wireless communication system including a plurality of
wireless transmit/receive units (WTRUs), the method comprising:

a first one of the WTRUs transmitting a loud packet generation request
message;

a second one of the WI'RUs receiving the loud packet generation request
message;

the second WTRU transmitting at least one loud packet at a time specified
by the loud packet generation request message; '

a third one of the WTRUs receiving the at least one loud packet;

the third WTRU determining a signal strength of the received loud packet;

the third WTRU determining a transmission power of the received loud
packet; and

the third WTRU determining a path loss between the second WTRU and
the third WTRU by subtracting the determined signal strength from the
determined transmission power.

29. The method of embodiment 28 further comprising:
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the second WIRU responding to the loud packet generation request
message by transmitting a loud packet generation response message.

30.  The method of embodiment 29 wherein the loud packet generation
response message indicates the transmission power that the second WTRU will
use to transmit the loud packet.

31l. Inawireless communication system including a plurality of wireless
transmit/receive units (WTRUs), each WTRU comprising a smart antenna, a
method of coordinating the management of loud packets used to estimate path
loss, the method comprising:

a first one of the WIRUs receiving a loud packet generation request
message which specifies a particular antenna beam of the smart antenna to be
used to transmit loud packets;

the first WTRU transmitting at least one loud packet using the particular-
antenna beam specified by the loud packet generation request message;

a second one of the WTRUs receiving the at least one loud packet;

the second WTRU determining a signal strength of the received loud
packet;

the second WTRU determining a transmission power of the received loud
packet; and '

the second WTRU determining a path loss between the first WTRU and
the second WTRU by subtracting the determined signal strength from the
determined transmission power.

32. The method of embodiment 31 further comprising:

the second WTRU determining a path loss for each antenna beam of the
smart antenna used to receive loud packets.

33. The method of embodiment 31 further comprising:

the first WIRU determining a path loss for each antenna beam of the
smart antenna used to transmit loud packets.

34. Awireless communication system for coordinating the management
of loud packets used to estimate path loss, the system comprising:

a coordinating node; and
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a plurality of wireless transmit/receive units (WTRUs), wherein the
coordinating node transmits a loud packet generation request message, a first
one of the WIRUs receives the loud packet generation request message and
transmits at least one loud packet at a transmission power specified by the loud
packet generation request message, and a second one of the WTRUSs receives the
at least one loud packet, determines a signal strength of the received loud packet,
determines a transmission power of the received loud packet, and determines a
path loss between the first WTRU and the second WTRU by subtracting the
determined signal strength from the determined transmission power.

35.  The system of embodiment 34 wherein the coordinating node is an
access point (AP).

36.  The system of embodiment 34 wherein the first WTRU responds to

‘the loud packet generation request message by transmitting a loud packet
generation response message.

37.  The system of embodiment 36 wherein the loud packet generation
response message indicates the transmission power that the first WTRU will use
to transmit the loud packet.

38. A wireless communication system for coordinating the management
of loud packets used to estimate path loss, the system comprising:

a coordinating node; and ‘

a plurality of wireless transmit/receive units (WTRUs), wherein the
coordinating node transmits a loud packet generation request message, a first
one of the WTRUs receives the loud packet generation requesf message and
transmits at least one loud packet at a time specified by the loud packet
generation request message, and a second one of the WTRU s receives the at least
one loud packet, determines a signal strength of the received loud packet,
determines a transmission power of the received loud packet, and determines a
path loss between the first WTRU and the second WTRU by subtracting the

determined signal strength from the determined transmission power.
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39.  The system of embodiment 38 wherein the coordinating node is an
access point (AP).

40.  The system of embodiment 38 wherein the first WTRU responds to
the loud packet generation request message by transmitting a loud packet
generation response message.

41.  The system of embodiment 40 wherein the loud packet generation
response message indicates the transmission power that the first WTRU will use
to transmit the loud packet.

42. A wireless transmit/receive unit (WTRU) for estimating path loss,
the WTRU comprising:

a receiver for receiving a loud packet; and

a processor electrically coupled to the receiver, the processor being
configured to determine a signal strength of the received loud packet, a
transmission power of the received loud packet, and a path loss between the first
WTRU and the second WTRU, wherein the path loss is calculated by subtracting
the determined signal strength from the determined transmission power.

43. The WTRU of embodiment 42 further comprising:

a transmitter electrically coupled to the processor, the transmitter being
configured to transmit a loud packet generation request message.

44. The WTRU of embodiment 42 further comprising:

a transmitter electrically coupled to the processor, the transmitter being
configured to transmit a loud packet generation response message in response to
the receiver receiving a loud packet generation request message.

45. A wireless transmit/receive unit (WTRU) comprising:

a smart antenna configured to generate a plurality of antenna beams for
receiving and transmitting loud packets;

a receiver electrically coupled to the smart antenna, the receiver being
configured to receive a loud packet generation request message;

a processor electrically coupled to the receiver, the processor being
configured to generate at least one loud packet based on information in the loud

packet generation request message; and
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a transmitter electrically coupled to the processor and the smart antenna,
the transmitter being configured to transmit the at least one loud packet using
an antenna beam generated by the smart antenna in accordance with
information obtained in a loud packet previously received via the smart antenna
and the receiver.

46. A wireless transmit/receive unit (WTRU) comprising:

a smart antenna configured to generate a plurality of antenna beams for
receiving and transmitting loud packets; -

a transmitter electrically coupled to the smart antenna, the transmitter
being configured to transmit a loud packet generation request message;

a receiver electrically coupled to the smart antenna, the receiver being
configured to receive a plurality of loud packets; and

a processor electrically coupled to the transmitter and thé receiver, the
processor being configured to determine a path loss associated with different
antenna beams used to receive the loud packets.

47.  Anintegrated circuit (IC) embedded in a wireless transmit/receive
unit (WTRU) for estimating path loss, the IC comprising:

a receiver configured to receive a loud packet; and

a processor electrically coupled to the receiver, the processor being
configured to determine a signal strength of the received loud packet, a
transmission power of the received loud packet, and a path loss between the first
WTRU and the second WTRU, wherein the path loss is calculated by subtracting
the determined signal strength from the determined transmission power.

48.  The IC of embodiment 47 further comprising:

a transmitter electrically coupled to the processor, the transmitter being

configured to transmit a loud packet generation request message.

49.  The IC of embodiment 47 further comprising:
a transmitter electrically coupled to the processor, the transmitter being
configured to transmit a loud packet generation response message in response to

the receiver receiving a loud packet generation request message.

-983.



WO 2006/115864 PCT/US2006/014325

50. An integrated circuit (IC) embedded in a wireless transmit/receive
unit (WTRU) having a smart antenna configured to generate a plurality of
antenna beams for receiving and transmitting loud packets, the IC comprising:

a receiver configured to receive a loud packet generation request message;

a processor electrically coupled to the receiver, the processor being
configured to generate at least one loud packet based on information in the loud
packet generation request message; and

a transmitter electrically coupled to the processor, the transmitter being
conﬁgui'ed to transmit the at least one loud packet using an antenna beam
generated by the smart antenna in accordance with information obtained in a
loud packet previously received via the smart antenna and the receiver.

51. Anintegrated circuit (IC) embedded in a wireless transmit/receive
unit (WTRU) having a smart antenna configured to generate a plurality of
antenna beams for receiving and transmitting loud packets, the IC comprising:

a transmitter electrically coupled to the smart antenna, the transmitter
being configured to transmit a loud packet generation request message;

a receiver electrically coupled to the smart antenna, the receiver being
configured to receive a plurality of loud packets; and

a processor electrically coupled to the transmitter and the receiver, the
processor being configured to determine a path loss associated with different
antenna beams used to receive the loud packets.

[0063] Although the features and elements of the present invention are
described in the preferred embodiments in particular combinations, each feature
or element can be used alone (without the other features and elements of the
preferred embodiments) or in various combinations with or without othei‘

features and elements of the present invention.

* ES Ed
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CLAIMS
What is claimed is:

1. A method of estimating path loss in a wireless communication system
including a plurality of wireless transmit/receive units (WTRUs), the method
comprising:

a first one of the WTRUs transmitting a loud packet;

a second one of the WTRUs receiving the loud packet;

the second WTRU determining a signal strength of the received loud packet;

the second WTRU determining a transmission power of the received loud packet;
and

the second WTRU determining a path loss between the first WTRU and the
second WTRU by subtracting the determined signal strength from the determined

transmission power.

2. The method of claim 1 wherein the transmission power is indicated in an

information field comprised by the loud packet.

3. The method of claim 1 wherein the wireless communication system
further includes an access point (AP), and the transmission power is periodically
broadcast by an access point (AP) includes a field containing the first WTRU’s

maximum transmission power.
4. The method of claim 1 wherein the wireless communication system
further includes an access point (AP), and the transmission power is indicated the

second WTRU when the second WTRU upon association to the AP.

5. The method of claim 1 wherein the loud packet includes an information

field which indicates the maximum transmission power of the first WTRU.
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6. The method of claim 1 wherein the loud packet includes an information
field including an identifier which identifies the first WTRU.

7. The method of claim 6 wherein the identifier is a medium access control

(MAC) address.

8. The method of claim 1 wherein the loud packet comprises an IEEE 802.11

signaling frame.

9. The method of claim 1 further comprising:

piggybacking the loud packet to another type of packet.

10. A method of coordinating the management of loud packets used to
estimate path loss in a wireless communication system including a plurality of wireless
transmit/receive units (WTRUs) and a coordinating node, the method comprising:

the coordinating node transmitting a loud packet generation request message;

a first one of the WTRUs receiving the loud packet generation request message;

the first WTRU transmitting at least one loud packet at a transmission power
specified by the loud packet generation request message;

a second one of the WTRUs receiving the at least one loud packet;

the second WIRU determining a signal strength of the received loud packet;

the second WTRU determining a transmission power of the received loud packet;
and

the second WIRU determining a path loss between the first WTRU and the
second WTRU by subtracting the determined signal strength from the determined

transmission power.

11.  The method of claim 10 wherein the coordinating node is an access point

(AP).
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12.  The method of claim 10 further comprising:
the first WTRU responding to the loud packet generation request message by

transmitting a loud packet generation responsé message.

13.  The method of claim 12 wherein the loud packet generation response
message indicates the transmission power that the first WTRU will use to transmit the

loud packet.

14. A method of coordinating the management of loud packets used to
estimate path loss in a wireless communication system including a plurality of wireless
transmit/i'eceive units (WTRUs) and a coordinating node, the method comprising:

the coordinating node transmitting a loud packet generation request message;

a first one of the WTRUs receiving the loud packet generation request message;

the first WTRU transmitting at least one loud packet including information
specified by the loud packet generation request message;

a second one of the WI'RUs receiving the at least one loud packet;

the second WTRU determining a signal strength of the received loud packet;

the second WTRU determining a transmission power of the received loud packet
based on the information included in the loud packet; and

the second WTRU determining a path loss between the first WTRU and the
second WTRU by subtracting the determined signal strength from the determined

transmission power.

15.  The method of claim 14 wherein the coordinating node is an access point
(AP).
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16.  The method of claim 14 further comprising:
the first WTRU responding to the loud packet generation request message by

transmitting a loud packet generation response message.

17.  The method of claim 16 wherein the loud packet generation response
message indicates the transmission power that the first WTRU will use to transmit the

loud packet.

18. A method of coordinating the management of loud packets used to
estimate path loss in a wireless communication system including a plurality of wireless
transmit/receive units (WTRUs) and a coordinating node, the method comprising:

the coordinating node transmitting a loud packet generation request message;

a first one of the WTRUs receiving the loud packet generation request message;

the first WTRU transmitting at least one loud packet at a time specified by the
loud packet generation request message;

a second one of the WIRUs receiving the at least one loud packet;

the second WTRU determining a signal strength of the received loud packet;

the second WTRU determining a transmission power of the received loud packet;
and

the second WITRU determining a path loss between the first WTRU and the
second WTRU by subtracting the determined signal strength from the determined

transmission power.

19.  The method of claim 18 wherein the coordinating node is an access point

(AP).

20.  The method of claim 18 further comprising:
the first WTRU responding to the loud packet generation request message by

transmitting a loud packet generation response message.
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21.  The method of claim 20 wherein the loud packet generation response
message indicates the transmission power that the first WTRU will use to transmit the

loud packet.

22. A method of coordinating the management of loud packets used to
estimate path loss in a wireless communication system including a plurality of wireless
transmit/receive units (WTRUs), the method comprising:

a first one of the WIRUs transmitting a loud packet generation request
message;

a second one of the WIRUs receiving the loud packet generation request
message;

the second WTRU transmitting at least one loud packet at a transmission power
specified by the loud packet generation request message;

a third one of the WTRUs receiving the at least one loud packet;

the third WTRU determining a signal strength of the received loud packet;

the third WITRU determining a transmission power of the received loud packet;
and

the third WTRU determining a path loss between the second WTRU and the
third WTRU by subtracting the determined signal strength from the determined

transmission power.

23.  The method of claim 22 further comprising:
the second WTRU responding to the loud packet generation request message by

transmitting a loud packet generation response message.

24.  The method of claim 23 wherein the loud packet generation response
message indicates the transmission power that the second WTRU will use to transmit

the loud packet.
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25. A method of coordinating the management of loud packets used to
estimate path loss in a wireless communication system including a plurality of wireless
transmit/receive units (WITRUs), the method comprising:

a first one of the WIRUs transmitting a loud packet generation request
message;

a second one of the WIRUs receiving the loud packet generation request
message;

the second WTRU transmitting at least one loud packet including information
specified by the loud packet generation request message;

a third one of the WTRUs receiving the at least one loud packet;

the third WTRU determining a signal strength of the received loud packet;

the third WTRU determining a transmission power of the received loud packet
based on the information included in the loud packet; and

the third WTRU determining a path loss between the second WTRU and the
third WIRU by subtracting the determined signal strength from the determined

transmission power.

26.  The method of claim 25 further comprising:
the second WTRU responding to the loud packet generation request message by

transmitting a loud packet generation response message.

27. The method of claim 26 wherein the loud packet generation response
message indicates the transmission power that the second WTRU will use to transmit

the loud packet.

28. A method of coordinating the management of loud packets used to
estimate path loss in a wireless communication system including a plurality of wireless

transmit/receive units (WITRUs), the method comprising:
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a first one of the WIRUs transmitting a loud packet generation request
message;

a second one of the WIRUs receiving the loud packet generation request
messagé;

the second WTRU transmitting at least one loud packet at a time specified by
the loud packet generation request message;

a third one of the WTRU s receiving the at least one loud packet;

the third WTRU determining a signal strength of the received loud packet;

the third WTRU determining a transmission power of the received loud packet;
and

the third WITRU determining a path loss between the second WTRU and the
third WTRU by subtracting the determined signal strength from the determined

fransmission power.

29.  The method of claim 28 further comprising:
the second WTRU responding to the loud packet generation request message by

transmitting a loud packet generation response message.

30. The method of claim 29 wherein the loud packet generation response
message indicates the transmission power that the second WITRU will use to transmit

the loud packet.

31. In a wireless communication system including a plurality of wireless
transmit/receive units (WTRUs), each WTRU comprising a smart antenna, a method of
coordinating the management of loud packets used to estimate path loss, the method
comprising: _

a first one of the WITRUs receiving a loud packet generation request message
which specifies a particular antenna beam of the smart antenna to be used to transmit

loud packets;
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the first WTRU transmitting at least one loud packet using the particular
antenna beam specified by the loud packet generation request message;

a second one of the WTRUs receiving the at least one loud packet;

the second WTRU determining a signal strength of the received loud packet;

the second WTRU determining a transmission power of the received loud packet;
and

the second WTRU determining a path loss between the first WIRU and thé
second WTRU by subtracting the determined signal strength from the determined

transmission power.

32. The method of claim 31 further comprising:
the second WTRU determining a path loss for each antenna beam of the smart

antenna used to receive loud packets.

33. The method of claim 31 further comprising:
the first WTRU determining a path loss for each antenna beam of the smart

antenna used to transmit loud packets.

34. A wireless communication system for coordinating the management of
loud packets used to estimate path loss, the system comprising:

a coordinating node; and

a plurality of wireless transmit/receive units (WTRUs), wherein the coordinating
node transmits a loud packet generation request message, a first one of the WIRUs
receives the loud packet generation request message and transmits at least one loud
packet at a transmission power specified by the loud packet generation request
message, and a second one of the WIRUs receives the at least one loud packet,
determines a signal strength of the received loud packet, determines a transmission

power of the received loud packet, and determines a path loss between the first WIRU
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and the second WIRU by subtracting the determined signal strength from the

determined transmission power.

35.  The system of claim 34 wherein the coordinating node is an access point
(AP).

36. The system of claim 34 wherein the first WITRU responds to the loud
packet generation request message by transmitting a loud packet generation response

message.

37. The system of claim 36 wherein the loud packet generation response
message indicates the transmission power that the first WTRU will use to transmit the

loud packet.

38. A wireless communication system for coordinating the management of
loud packets used to estimate path loss, the system comprising:

a coordinating node; and

a plurality of wireless transmit/receive units (WTRUs), wherein the coordinating
node transmits a loud packet generation request message, a first one of the WTRUs
receives the loud packet generation request message and transmits at least one loud
packet at a time specified by the loud packet generation request message, and a second
one of the WTRUs receives the at least one loud packet, determines a signal strength of
the received loud packet, determines a transmission power of the received loud packet,
and determines a path loss between the first WITRU and the second WTRU by

subtracting the determined signal strength from the determined transmission power.

39.  The system of claim 38 wherein the coordinating node is an access point
(AP).
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40. The system of claim 38 wherein the first WTRU responds to the loud
packet generation request message by transmitting a loud packet generation response

message.

41. The system of claim 40 wherein the loud packet generation response
message indicates the transmission power that the first WI'RU will use to transmit the

loud packet.

42. A wireless transmit/receive unit (WTRU) for estimating path loss, the
WTRU comprising: ‘

a receiver for receiving a loud packet; and

a processor electrically coupled to the receiver, the processor being configured to
determine a signal strength of the received loud packet, a transmission power of the
received loud packet, and a path loss between the first WTRU and the second WTRU,
wherein the path loss is calculated by subtracting the determined signal strength from

the determined transmission power.

43. The WTRU of claim 42 further comprising:
a transmitter electrically coupled to the processor, the transmitter being

configured to transmit a loud packet generation request message.

44. The WTRU of claim 42 further comprising:
a transmitter electrically coupled to the processor, the transmitter being
configured to transmit a loud packet generation response message in response to the

receiver receiving a loud packet generation request message.

45. A wireless transmit/receive unit (WTRU) comprising:
a smart antenna configured to generate a plurality of antenna beams for

receiving and transmitting loud packets;
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a receiver electrically coupled to the smart antenna, the receiver being
configured to receive a loud packet generation request message;

a processor electrically coupled to the receiver, the processor being configured to
generate at least one loud packet based on information in the loud packet generation
request messaée; and

a transmitter electrically coupled to the processor and the smart antenna, the
transmitter being configured to transmit the at least one loud packet using an antenna
beam generated by the smart antenna in accordance with information obtained in a

loud packet previously received via the smart antenna and the receiver.

46. A wireless transmit/receive unit (WTRU) comprising:

a smart antenna configured to generate a plurality of antenna beams for
receiving and transmitting loud packets;

a transmitter electrically coupled to the smart antenna, the transmitter being
configured to transmit a loud packet generation request message;

a receiver electrically coupled to the smart antenna, the receiver being
configured to receive a plurality of loud packets; and

a processor electrically coupled to the transmitter and the receiver, the processor
being configured to determine a path loss associated with different antenna beams

used to receive the loud packets.

47. An integrated circuit (IC) embedded in a wireless transmit/receive unit
(WTRU) for estimating path loss, the IC comprising:

a receiver configured to receive a loud packet; and

a processor electrically coupled to the receiver, the processor being configured to
determine a signal strength of the received loud packet, a transmission power of the
received loud packet, and a path loss between the first WTRU and the second WIRU,
wherein the path loss is calculated by subtracting the determined signal strength from

the determined transmission power.
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48. The IC of claim 47 further comprising:
a transmitter electrically coupled to the processor, the transmitter being

configured to transmit a loud packet generation request message.

49. The IC of claim 47 further comprising:
a transmitter electrically coupled to the processor, the transmitter being
configured to transmit a loud packet generation response message in response to the

receiver receiving a loud packet generation request message.

50. An integrated circuit (IC) embedded in a wireless transmit/receive unit
(WTRU) having a smart antenna configured to generate a plurality of antenna beams
for receiving and transmitting loud packets, the IC comprising:

a receiver configured to receive a loud packet generation request message;

a processor electrically coupled to the receiver, the processor being configured to
generate at least one loud packet based on information in the loud packet generation
request message; and

a transmitter electrically coupled to the processor, the transmitter being
configured to transmit the at least one loud packet using an antenna beam generated
by the smart antenna in accordance with information obtained in a loud packet

previously received via the smart antenna and the receiver.

51. An integrated circuit (IC) embedded in a wireless transmit/receive unit
(WTRU) having a smart antenna configured to generate a plurality of antenna beams
for receiving and transmitting loud packets, the IC comprising:

a transmitter electrically coupled to the smart antenna, the transmitter being
configured to transmit a loud packet generation request message;

a receiver electrically coupled to the smart antenna, the receiver being

configured to receive a plurality of loud packets; and
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a processor electrically coupled to the transmitter and the receiver, the processor
being configured to determine a path loss associated with different antenna beams

used to receive the loud packets.
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T 214

(START)
A
y

A FIRST WTRU 2051 TRANSMITS A
LOUD PACKET.

300

Y

A SECOND WTRU 2059 RECEIVES 310
THE LOUD PACKET, —

Y

THE WTRU 2050 DETERMINESTHE | _—-315

SIGNAL STRENGTH (IN dB) OF THE
RECEIVED LOUD PACKET.

N

THE WTRU 2050 DETERMINES THE
TRANSMISSION POWER (NdB)OF | 320
THE RECEIVED LOUD PACKET.

|

THE WTRU 2059 DETERMINES THE
PATH LOSS BETWEEN THE WTRU

2051 AND THEWTRU 2050BY  |_—325
SUBTRACTING THE SIGNAL

STRENGTH DETERMINED IN STEP 315
FROM THE TRANSMISSION POWER

DETERMINED IN STEP 320.

END
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T 3/4 400
( START )

A
A COORDINATING NODE 105 TRANSMITS A LOUD

405
PACKET GENERATION REQUEST MESSAGE. —
A FIRST WTRU 1104 RECEIVES THE LOUD PACKET 410
GENERATION REQUEST MESSAGE.
Y
THE WTRU 1104 TRANSMITS A LOUD PACKET |___—415

GENERATION RESPONSE MESSAGE (OPTIONAL).

THE WTRU 1101 TRANSMITS AT LEAST ONE LOUD PACKET
INCLUDING INFORMATION SPECIFIED BY THE LOUD PACKET 420
GENERATION REQUEST MESSAGE. F/

A SECOND WTRU 110) RECEIVES THE AT LEAST ONE LOUD PACKET.}——425

‘

THE WTRU 110p DETERMINES THE SIGNAL | —430
STRENGTH (IN dB) OF THE RECEIVED LOUD PACKET.

THE WTRU 110) DETERMINES THE TRANSMISSION 435
POWER (N dB) OF THE RECEIVED LOUD PACKET BASED |—
ON THE INFORMATION INCLUDED IN THE LOUD PACKET.

A
THE WTRU 110) DETERMINES THE PATH LOSS BETWEEN
THE WTRU 1104 AND THE WTRU 110p BY SUBTRACTING
THE SIGNAL STRENGTH DETERMINED IN STEP 430 FROM | __—440

THE TRANSMISSION POWER DETERMINED IN STEP 435.
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( START )

A

A FIRST WTRU TRANSMITS A LOUD PACKET
GENERATION REQUEST MESSAGE.

A SECOND WTRU RECEIVES THE LOUD PACKET
GENERATION REQUEST MESSAGE.

A

THE SECOND WTRU TRANSMITS A LOUD PACKET
GENERATION RESPONSE MESSAGE (OPTIONAL).

THE SECOND WTRU TRANSMITS AT LEAST ONE LOUD
PACKET BASED ON CONDITIONS SPECIFIED BY THE
LOUD PACKET GENERATION REQUEST MESSAGE.

v

A THIRD WTRU RECEIVES THE AT LEAST ONE LOUD PACKET.

)

THE THIRD WTRU DETERMINES THE SIGNAL
STRENGTH (IN dB) OF THE RECEIVED LOUD PACKET.

v

THE THIRD WTRU DETERMINES THE TRANSMISSION
POWER (IN dB) OF THE RECEIVED LOUD PAGKET.

\

THE THIRD WTRU DETERMINES THE PATH LOSS
BETWEEN THE SECOND WTRU AND THE THIRD
WTRU BY SUBTRACTING THE SIGNAL STRENGTH

DETERMINED IN STEP 530 FROM THE
TRANSMISSION POWER DETERMINED IN STEP 535.
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