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METHOD FOR DEACTIVATING AT LEAST
ONE COMPONENT OF AN ENTITY OF A
COMMUNICATIONS NETWORK,
CORRESPONDING DEVICE AND
COMPUTER PROGRAM

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This Application is a Section 371 National Stage
Application of International Application No. PCT/FR2010/
052423, filed Nov. 15, 2010, which is incorporated by refer-
ence in its entirety and published as WO 2011/058283 on
May 19, 2011, not in English.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

[0002] None.

THE NAMES OF PARTIES TO A JOINT

RESEARCH AGREEMENT
[0003] None.
FIELD OF THE DISCLOSURE
[0004] The disclosure pertains to the field of electronic

communication and more particularly to the field of radio
communications, also known as wireless communications. In
communications of this type, which often use nomadic com-
munication reception entities that are battery-operated, the
issue of energy consumption is a major problem for these
entities. Indeed, the sending and reception of wireless digital
signals are high energy-consuming operations. It is therefore
necessary to provide for mechanisms to save this energy at the
communications terminal.

BACKGROUND OF THE DISCLOSURE

[0005] Communications network equipment and appara-
tuses (transmitters and receivers) generally implement the
OSI (Open Systems Interconnection) model proposed by the
ISO (International Standards Organization) which describes
the functions needed for communications between two enti-
ties of a computer network and the organization of these
functions, distributed according to a layered structure, the
lowest layer being the “physical” level layer (called the
“physical layer”) in charge of the effective sending and
receiving of the signals. These different functions are gener-
ally implemented by specific components of the communica-
tions entities.

[0006] The physical layer interfaces with the immediately
higher layer (data link layer) which manages communica-
tions between two adjacent machines, directly interconnected
by a physical support through the MAC (“Medium Access
Control”) sub-layer.

[0007] Inthe OSImodel, each layer has a well defined role
for communications between the entities of a communica-
tions network, and each role is generally implemented by one
ormore components adapted to this purpose. In particular, the
physical-layer/M AC-layer structure of current systems is per-
fectly partitioned.

[0008] The physical layer defines techniques aimed at
ensuring the transmission of data at a fixed bit rate. It has no
knowledge, as such, of the data transported.
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[0009] The MAC layer defines techniques aimed at orga-
nizing the transmission of data from the different users, man-
aging access to the channel, collisions, acknowledgments and
retransmissions, and identifying the communications entities
(the terminals in particular).

[0010] Thus, the role of the MAC layer is especially that of
filtering the frames received in keeping only those intended
for it, in verifying their destination MAC address.

[0011] Energy-saving modes known as “power save”
modes have been defined, especially by the 802.11 standards
of the IEEE (Institute of Electrical and Electronics Engi-
neers), which guarantee interoperability between wireless
communications apparatuses and especially between Wi-Fi
(Wireless Fidelity) type wireless communications entities.

[0012] There are different energy-saving modes. For
example, one mode, called the “legacy power save” mode is
based on the exchange of signaling messages (PS-Poll), sent
with low modulations and without priority. An energy savings
mode of this kind is therefore unsuited to real-time traffic.

[0013] There also exists a mode known as the APSD (“Au-
tomatic Power Save Delivery”) introduced into the 802.11e
standard and better adapted to VOIP (“Voice Over Internet
Protocol”) type traffic in which the data frame is sent with a
priority relative to the type of traffic, without the presence of
a supplementary management frame.

[0014] Finally, the mode known as the “PSMP” (Power
Save MultiPoll) mode, introduced with the 802.11n standard,
stipulates that an access point will carry out the scheduling of
the periods of activity and standby of each communications
entity (terminal) associated with the BSS (“Basic Service
Set” designating a set of synchronized communications enti-
ties).

[0015] The access point informs an entity when traffic is
intended for it. When the entity is in “active” mode, it can be
in one of three states: “Standby”, “Reception” or “Transmis-
sion”.

[0016] The idea behind these different mechanisms is that
of creating energy-saving modes for the mobile reception
entities in alternating between standby phases (when energy
is saved) and phases of activity. The different protocols and
techniques cited define the exchanges between entities and
access point to manage these different phases without losing
any packets: they provide for a buffer storage of the packets
during the standby phase and a transmission or reception of
the packets during the phase of activity.

[0017] In all these prior-art mechanisms, the placing of an
entity on standby is commanded at the MAC layer, which
controls the energy-saving mechanism, or at the level of the
higher layers. Indeed, the information exchanges between an
access point and an entity are understood and analyzed only
from the MAC layer onwards. It is therefore from this layer
that it is possible to control the placing of the entity on
standby and its activation.

SUMMARY

[0018] An aspect of the present disclosure relates to a
method for deactivating at least one component of an entity
(E1) of a wireless communications network comprising a
plurality of entities, said communications network being
organized into a plurality of communications layers compris-
ing a physical layer (PHY).
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[0019] According to an embodiment of the invention, such
a method comprises, at the physical layer (PHY):

[0020] a step for receiving a header (HEA) of a data
frame (PPDU) extracted from a physical signal being
received;

[0021] astep for decoding said header (HEA) delivering
at least one piece of information representative (EID) of
at least one addressee entity for said frame;

[0022] a step for deactivating at least one component of
said recipient entity (E1) for said header (HEA), when
the piece of information representative of said addressee
entity designates an entity other than said recipient
entity (E1).

[0023] Thus, in the context of an implementation within a
wireless communications network, for example compliant
with one of the IEEE 802.11 standards, an embodiment of the
invention makes it possible not to continue receiving and
decoding the entire PPDU data frame before detecting that
this frame is not intended for the entity. Thus, the entity can be
deactivated directly by the PHY layer, which is not possible
with the prior-art techniques in which the decision to place the
entity in deactivation is taken at the level of the MAC layer
(after exchanges of control frames).

[0024] When the information representative (EID) of the
addressee entity for said frame indicates that several of the
entities of the communications network are addressees for the
frame, the entity that implements the method of an embodi-
ment of the invention therefore does not go into deactivation.
Such a case canoccurifitis assumed for example that the EID
is encoded on a byte, when the piece of representative infor-
mation takes for example the value FF and designates a mul-
ticast or broadcast transmission . . . .

[0025] According to one particular characteristic of an
embodiment of the invention, the method furthermore com-
prises a step for computing a duration of deactivation as a
function of at least one piece of information representative of
atransmission rate (RATE) and at least one piece of informa-
tion representative of a volume of data (LENGTH) of said
data frame (PPDU) of the physical layer.

[0026] Thus the entity can make a precise computation of
the time during which it can get deactivated and thus save
energy in an optimized way. When this time has elapsed, the
entity gets activated to return to a normal state of reception
and can again receive the header of the next frame and recom-
mence the analysis of the EID.

[0027] According to one particular characteristic of an
embodiment of the invention, said step for deactivating com-
prises a step for cutting off an electrical power supply to at
least one radiofrequency component of said entity.

[0028] Thus, the decision to deactivate the physical layer is
taken at the physical layer itself, independently of the higher
layers, unlike in the prior-art techniques which disclose a
deactivation upon the order of the MAC layer.

[0029] According to one particular characteristic of an
embodiment of the invention, said step for deactivating com-
prises a step for cutting off an electrical supply to a data
reception and/or transmission chain of the physical layer.
[0030] According to another aspect, an embodiment of the
invention also pertains to a method for sending a data frame
(PPDU), comprising a header (HEA), by means of a sender
entity of a wireless communications network comprising a
plurality of entities, said communications network being
organized into a plurality of communications layers compris-
ing a physical layer (PHY), comprising a step for building
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said data frame. According to an embodiment of the invention
such a step comprises, at said physical layer (PHY):

[0031] a step for building a piece of information repre-
sentative (EID) of at least one addressee entity for said
frame;

[0032] a step for inserting said piece of representative
information (EID) within said header

[0033] (HEA) of said data frame (PPDU), delivering a
modified frame;
[0034] a step for sending said modified data frame on

said communications network in the form of a digital

signal.
[0035] Thus, an embodiment of the invention enables the
use of an existing header of the PPDU data frame to insert, for
example by means of an orthogonal encoding or in a new
field, the piece of representative information (EID) that is
used by the terminals for which this piece of representative
information is intended. The implementation of an embodi-
ment of the invention is compatible with the use of existing
materials. Indeed, it does not affect the non-modified termi-
nals (compatible with a standard) since they are unaware of
this piece of information.
[0036] Inanotherembodiment ofthe invention, the EID can
also be inserted into the existing field of the header.
[0037] Inone particular embodiment of the invention, said
piece of representative information is inserted at the PLCP
sub-layer of the physical layer. This sub-layer corresponds to
a set of specific fields of the data frame (PPDU).
[0038] According to one particular characteristic of an
embodiment of the invention, said piece of information rep-
resentative (EID) of at least one addressee entity for said
frame is inserted into a signaling field of said header.
[0039] Thus, the implementation of an embodiment of the
invention is compatible with the use of existing equipment:
indeed, it does not affect the non-modified terminals (com-
patibles with a standard) since they are unaware of this infor-
mation.
[0040] For example, said piece of representative informa-
tion can be inserted into the Short Training Field (L-STF,
HT-STF or VHT-STF).
[0041] The choice of the field into which said piece of
representative information is inserted depends on the entities
that constitute the network and are potential recipients of the
frame.
[0042] Thus, the use of a field close to the start of the frame,
such as the field L-SIG for example, offers the advantage of
enabling greater energy savings inasmuch as the decoding
step implemented by a recipient entity can lead more swiftly
to the decoding of the piece of representative information.
[0043] The use of'the L-SIG field is however suited only if
all the potentially recipient entities implement an embodi-
ment of the invention.
[0044] The choice of the HT-STF field enables a compat-
ibility of the emission method according to an embodiment of
the invention with a network comprising entities that do not
implement an embodiment of the invention but are neverthe-
less compliant with the IEE 802.11n standard.
[0045] According to one particular characteristic of an
embodiment of the invention, said step of insertion is done by
an orthogonal encoding of said piece of representative infor-
mation (EID) with one of the fields of said header (HEA) of
said data frame (PPDU).
[0046] Thus, inthis embodiment, the step of insertion ofthe
EID in the current frame which leads to a modified frame is
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implemented through an orthogonal encoding making it pos-
sible to transmit, in a same predefined field, a piece of data
compliant with the standard and the EID.

[0047] For example, to insert the EID into the L-SIG field,
the L-SIG field of the current frame and the EID are mixed by
means of an orthogonal modulation.

[0048] This embodiment of the invention by orthogonal
encoding offers the advantage of enabling an insertion of the
EID by modulation with any unspecified field of the frame,
such as for example the existing L.-SIG or HT-SIG fields or
again a standardized field in a future development of a stan-
dard, such as the VHT-SIG field.

[0049] Thus with the encoded frame comprising especially
the current frame, an entity, recipient of the encoded frame,
that does not implement an embodiment of the invention is
not disturbed by the insertion of the piece of representative
information in a signaling field of said header. This mode of
implementing the method of sending according to an embodi-
ment of the invention therefore offers the advantage of entail-
ing no restrictions in the implementation of an embodiment of
the invention by each of the entities constituting the commu-
nications network.

[0050] According to another aspect, an embodiment of the
invention also pertains to an entity (E1) connectable to a
wireless communications network comprising a plurality of
entities, said communications network being organized as a
plurality of communications layers comprising a physical
layer (PHY).

[0051] According to an embodiment of the invention, such
an entity comprises, at an interface with said physical layer
(PHY):

[0052] means for receiving a header (HEA) of a data
frame (PPDU);

[0053] means for decoding said header (HEA) delivering
at least one piece of information representative (EID) of
at least one addressee entity for said frame;

[0054] means for deactivating said recipient entity (E1)
for said header (HEA) when the piece of information
representative of said addressee entity designates an
entity other than said recipient entity (E1).

[0055] Thus an entity implementing an embodiment of the
invention can, as soon as the piece of representative informa-
tion has been decoded, determine whether the frame is
addressed to it or not and go into deactivation during the time
in which the physical carrier (signal and frequency) is occu-
pied by a frame not addressed to it. Such an embodiment of
the invention is especially suited to a use by an entity further-
more implementing “power save” types of energy-saving
modes, controlled for example by the MAC layer.

[0056] According to another aspect, an embodiment of the
invention also pertains to an entity (E1) connectable to a
wireless communications network comprising a plurality of
entities, said communications network being organized as a
plurality of communications layers comprising a physical
layer (PHY).

[0057] According to an embodiment of the invention, said
entity comprises, at an interface with said physical layer
(PHY):

[0058] means for building a piece of information (EID)
representative of at least one addressee entity for said
frame;

[0059] means for inserting said piece of representative
information (EID) into said header (HEA) of said data
frame (PPDU), delivering a modified frame;
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[0060] means for sending said modified data frame on
said communications network in the form of a digital
signal.

[0061] The entity may comprise, in addition, means of con-
figuration, used to define the insertion means to be used,
depending on the entities constituting the communications
network. Such configuration means can, for example, be
implemented by an administrator of the communications net-
work.

[0062] According to another aspect, an embodiment of the
invention also pertains to a signal representative of a data
frame (PPDU) sent out on the physical layer (PHY) of a
wireless communications network, said frame comprising a
header (HEA),

[0063] According to an embodiment of the invention, such
a signal comprises, within said header (HEA), addressed to a
component for processing the signal of said physical layer, a
piece of information (EID) representative of at least one
addressee entity for said frame.

[0064] According to another aspect, an embodiment of the
invention also pertains to a computer program, characterized
in that it comprises program code instructions for implement-
ing the method for deactivating as described here above,
when the program is executed by a processor.

[0065] According to another aspect, an embodiment of the
invention finally concerns a computer program characterized
in that it comprises program code instructions to implement
the method for sending as described here above, when this
program is executed by a processor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0066] Other features and advantages shall appear more
clearly from the following description of a preferred embodi-
ment, given by way of a simple, illustratory and non-restric-
tive example, and from the appended drawings, of which:
[0067] FIG. 1presents a drawing illustrating the steps of the
method for deactivating according to one particular embodi-
ment of the invention;

[0068] FIG. 2 represents an entity adapted to the imple-
menting of the method for deactivating according to an
embodiment of the invention;

[0069] FIG. 3 represents an entity adapted to the imple-
menting of the method for sending according to an embodi-
ment of the invention.

DETAILED DESCRIPTION OF ILLUSTRATIVE

EMBODIMENTS
[0070] 1. General Principle
[0071] Anillustrative embodiment of the invention pertains

to a method for deactivating at least one component of an
entity of a wireless communications network organized in a
plurality of communications layers comprising a physical
layer, this network comprising several entities, for example
access points or communications terminals.

[0072] In the prior-art wireless communications systems,
the physical layer manages all the transmissions identically,
whether it is unicast, multicast or broadcast streams, and
whatever the addressee or addressees of the frame.

[0073] An embodiment of the invention, on the contrary,
proposes a different processing of the frames in reception by
the physical layer, depending on whether or not they concern
the recipient entity.
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[0074] As explained further below, the method according to
an embodiment of the invention comprises, at the level of said
physical layer:

[0075] a step for receiving a header of a data frame
extracted from a physical signal during its reception;

[0076] a step for decoding this header without awaiting
the reception of the entire frame, so as to obtain at least
one piece of information representative (EID) of the
addressee entity for the frame or a set of addressee
entities, if it is a multicast transmission;

[0077] astep for deactivating at least one of the compo-
nents of the recipient entity receiving the header when
the recipient entity is not the addressee of the frame
being received, i.e. when the information representative
of said recipient entity (EID) designates an entity other
than said recipient entity.

[0078] Thus the method of an embodiment of the invention
enables the encoding, in the header, of a frame of the physical
layer, the type of transmission (unicast, broadcast or multi-
cast) and a piece of information representative of the
addressee entity for the frame (EID). In this way, the recipient
entity, in particular a terminal or an access point ofa BSS, can,
upon the decoding of the header of the frame of the physical
layer, detect whether this frame is intended for it or not,
without having wait for the end of reception of the pieces of
data and their decoding by the layers higher than the physical
layer (MAC or IP layer especially). Consequently, it is then
possible for the recipient entity to get deactivated, i.e. for
example to cut off the electrical supply to a component or to
cut off the electrical supply to the components of the entire
data reception chain, for example during the transmission of
the non-payload data units that follow this header. The deac-
tivation can also consist of a general cut in the electrical
power supply to all the components of the entity.

[0079] Thus, an embodiment of the invention makes it pos-
sible to overcome the drawbacks of the prior art and espe-
cially enables a wireless communications apparatus not to
decode all the data elements of a frame of the physical layer
that it receives if they are not intended for it and thus achieve
appreciable energy savings as compared with the prior-art
solutions.

[0080] Indeed, one of the major drawbacks of the prior-art
solutions is that the identification of the addressee apparatus
is done by the MAC layer and is therefore done only when the
first pieces of data enabling identification of the addressee
terminal have been received, more specifically after the entire
MAC level data structure has been received, and this amounts
to a major energy loss when the pieces of data received do not
concern the recipient entity.

[0081] Moreover, the solution provided by an embodiment
of the invention offers the advantage, in at least one embodi-
ment, of being transparent to an apparatus that does not
implement an embodiment of the invention, thus enabling
interoperability between the apparatuses implementing the
invention and another apparatus, for example a wireless appa-
ratus, simply complying with one of the 802.11x standards.

[0082] 2. Identification of the Addressee at the Physical
Layer
[0083] Inone specific embodiment, the invention proposes

to add a piece of information to the header of each frame in the
physical layer, for example the header of the PLCP (Physical
Layer Convergence Procedure) sub-layer of the physical
layer.
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[0084] Inthe organization of the prior-art network commu-
nications systems, and more particularly the 802.11 stan-
dards, this PLLCP sub-layer possesses only functions of syn-
chronization, channel estimation and parametrization of the
physical techniques used.

[0085] According to one particular embodiment, the inven-
tion proposes a novel implementation of the PL.CP layer, the
functions of which are enhanced to include the identification
of the type of transmission (unicast or broadcast/multicast)
and the identification of the addressee entities.

[0086] 3. Encoding of a Piece of Information Representa-
tive of the Addressee Entity for the Frame (EID)

[0087] According to an embodiment of the invention, an
EID can especially take account of two parameters of the
MAC layer: the AID (Association Identifier) of the addressee
entity and the BSSID (Basic Service Set Identifier), enabling
the identification respectively of the entity (i.e. the terminal)
and of the BSS of which it is a part.

[0088] In certain particular embodiments of the invention,
the identification of the addressee, i.e. the EID, can be
encoded on two bytes.

[0089] To guarantee the uniqueness of this encoding, these
embodiments can include the use of a hash function.

[0090] For example, the encoding of an EID on two bytes
can be the result of a hash function on the AID (2 bytes) and
BSSID (6 bytes) parameters of the MAC layer, a fixed value
(for example “FF FF”) being reserved for the broadcast or
multicast transmissions or when the AID and BSSID param-
eters are not yet known.

[0091] The AID parameter enables the entity to be identi-
fied at the level of the MAC layer. Such an AID parameter has
numerous advantages as compared with a classic MAC
address.

[0092] TheAID parameter has a size of two bytes instead of
six bytes for a classic MAC address, thus facilitating its
insertion into a PLCP header for which the number of bits is
restricted. Should the size of the EID be two bytes, the full
AID parameter can be introduced into the PLCP header while
the introduction of a classic MAC address necessitates a
reduction of the size of this header from six bytes to two
bytes: this corresponds to a partial MAC address. This reduc-
tion of the MAC address gives rise to a risk that it will not be
possible to obtain unique identification of the entities. Indeed,
a same partial MAC address can identify different entities,
and this can result in an entity concerned by this standby not
being put on standby when the EID has been built by means
of a partial MAC address.

[0093] The AID parameter is assigned to an entity by the
access point to which it is connected during a procedure of
authentication of the entity. This limits the risk of having a
same AID parameter assigned to two different entities con-
nected to a same access point.

[0094] The BSSID is also of interest because two entities
belonging to two different BSSs can have the same AID
parameter, thus introducing a risk of confusion between enti-
ties. This is so especially when the two BSS are co-localized
and use the same spectral resources (this is the case of over-
lapping BSS). In order to preserve the uniqueness of the EID,
the EID is built by means of the parameter AID and the
parameter BSSID in its complete or partial form.

[0095] Thus, an implementation such as this of an embodi-
ment of the invention offers the advantage of defining, at the
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PLCP layer, a unique identifier of the addressee entity and an
identifier indicating a multicast transmission, for example of
the “broadcast” type.

[0096] 4.Insertion ofaPiece of Information Representative
of the Addressee Entity (EID) for the Frame in the Physical
Layer

[0097] Certain embodiments of the invention include the

definition of a new field, dedicated to an EID, in the header of
the physical layer.

[0098] For example, a new two-byte field can be inserted
into the SIGNAL field (at the “VHT_SIG” field for example).
[0099] Inother embodiments of the invention, the encoding
of the EID can be placed in an existing field of the frame
transmitted on the physical layer, used for other purposes in
the prior art, such as for example a Short Training Field
(L-STF, HT-STF or VHT-STF) of the PL.CP header.

[0100] This embodiment however makes it necessary to
modify the content of existing fields, such as for example
L-STF or HT-STF. Consequently, the frames encoded accord-
ing to an embodiment of the invention can be decoded in the
habitual way by recipient entities, provided that they are
updated. This embodiment therefore implies that all the enti-
ties receiving a frame modified according to an embodiment
of'the invention are updated to enable an embodiment of the
invention to be implemented.

[0101] Inother embodiments of the invention, the encoding
of'an existing field can be modified to transmit the identifier of
the addressee in parallel to the original information (or
“legacy” information) already contained in the field. This can
be done, for example, by an orthogonal encoding of the PLCP
header.

[0102] Thus, for example, an already existing field such as
the SIGNAL field can be used in passing from a BPSK (Bi-
nary Phase Shift Keying) encoding to a QPSK (Quadrature
Phase Shift Keying) encoding for the entities that are not at
the coverage limit.

[0103] Indeed, QPSK modulation makes it possible to
transmit twice as much information as the BPSK modulation
since it enables the encoding of information on the I axis and
the Q axis instead of an encoding on only one axis. This
technique however induces a loss of power which, even if it
remains relatively low, slightly reduces the quality of the
reception. Thus, these embodiments are more adapted to
transmission towards entities (terminals or access points) not
situated at the coverage limit.

[0104] For example, the classic and standardized pieces of
information of the HT-SIG field are encoded in the Q axis and
those corresponding to the identification of the addressee
entity according to an embodiment of the invention are
encoded on the I axis, or else the classic and standardized
pieces of information of the L-SIG field are encoded on the |
axis and those corresponding to the identification of the
addressee entity are encoded on the Q axis.

[0105] These embodiments offer the advantage of enabling
a decoding of a frame according to an embodiment of the
invention by a recipient entity not implementing an embodi-
ment of the invention without requiring that any modification
whatsoever should be done on this entity. Indeed, the decision
thresholds remain the same. An entity compliant with the
prior-art techniques and not implementing an embodiment of
the invention does not detect the change and can decode the
original (or legacy) data as it did previously without being
disturbed by the presence of the field indicating the identity of
the addressee.
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[0106] Thus, embodiments of the invention in which the
identification information is encoded on an existing field of
the header (L-STF or L-SIG), are adapted to all transmis-
sions, including in an environment with coexistence between
a sender entity which implements an embodiment of the
invention and a prior-art recipient entity.

[0107] Other embodiments, which provide for an orthogo-
nal encoding of the ‘information on identification in a new
field (HT or VHT), are adapted to transmissions to HT or
VHT recipient entities implementing an embodiment of the
invention.

[0108] Thus, according to certain embodiments, the inven-
tion comprises the definition of a new PLCP frame format for
the data, comprising an encoding of a “quasi-unique” identi-
fier per entity via a dedicated field or via an existing field
(HT_STF or HT-SIG for example).

[0109] 5. Description of an Embodiment of the Deactiva-
tion Method
[0110] FIG. 1 illustrates the steps of the method for deac-

tivating according to an embodiment of the invention, imple-
mented in an entity of a communications network during the
reception of a data frame of the physical layer.

[0111] According to an embodiment of the invention, at the
arrival of'a new PPDU data frame 10, the method comprises
a step 11 for receiving the header HEA of the data frame. In
the particular embodiment illustrate in FIG. 1, this is the
header of the PCLP sub-layer of the frame in reception.
[0112] This step of reception of the header 11 is followed
by a step for decoding this header 12, during which an attempt
is made for extracting a piece of information representative
EID of the addressee entity.

[0113] If the extraction attempt is successful 13, i.e. if the
frame in reception implements an embodiment of the inven-
tion and includes the EID of its addressee, then the method
comprises a step 14 for comparing the received EID with the
EID associated with the recipient communications entity.
[0114] Indeed, if the recipient entity implements an
embodiment of the invention and if the signal transmitted has
also been modified according to an embodiment of the inven-
tion, then it has the EID identifier ofthe addressee available to
it at the end of reception of the PLCP header. By comparing
this identifier with its own EID identifier, it can know if the
ongoing transmission is for itself or is of no concern to it.
[0115] Thus, the energy-saving mechanism of an embodi-
ment of the invention offers the advantage wherein it can be
activated as soon as the reception of the PLCP header is
ended.

[0116] If the IEDs are different then, since the recipient
entity is not the addressee of the frame in reception, then the
method comprises a step 15 for computing the duration T of
reception of the PPDU data frame based on the parameters
such as length and bit rate available in the HEA header.
[0117] Finally, this computation step 15 is followed by a
step 16 for deactivating 16 the communications entity during
the determined period T. In one particular embodiment, it can
be that the communications entity will not deactivate, using a
criterion of frame length below a predefined threshold (for
example 20 bytes). This intermediate mode makes it possible
to listen to very short control frames, for example RTS (Re-
quest To Send) or CTS (Clear To Send) type frames, that are
useful especially for updating the NAV (Network Allocation
Vector) at the MAC layer and are of the order of 14 bytes, and
to prevent excess consumption of energy related to the current
peaks generated during the transition phases. Thus, in this
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specific embodiment of the invention, the method for deacti-
vating comprises a step for deciding on the relevance of the
deactivation as a function of the length of the frame.

[0118] If the IEDs are identical, or if the EID received
corresponds to a multicast transmission mode, or if the frame
atreception does not comprise any EID enabling its addressee
to be identified, then the method provides for a last step 17 for
receiving the remainder of the PPDU data.

[0119] 6. Determining the Deactivation Time

[0120] According to an embodiment of the invention, when
the two IEDs are different, the method comprises a step for
computing the duration of deactivation during which it is sure
that it is not concerned by the ongoing transmission.

[0121] In one particular embodiment of the method of the
invention, the recipient entity uses, for this purpose, informa-
tion on the bit rate and the size of the data frame being
received by the physical layer, from which it computes the
duration T of the ongoing transmission. For example, in one
particular embodiment of the invention, the recipient entity
bases itself on the formula described in the standard of the
physical layer that it uses. Thus, if the standard used is the
802.11a standard, then the recipient entity can for example
compute the duration of transmission in compliance with
paragraph 17.4.3 “OFDM TXTIME calculation” of this stan-
dard.

[0122] For example, in one particular embodiment of the
invention, the recipient entity can use information which too
is contained in the header of the frame received by the physi-
cal layer, such as for example the PSF and PLW fields of the
PLCP header, the PSF (PLCP_SIGNALING FIELD) desig-
nating the bit rate in Mbit/s, and the PLW (PSDU LENGTH
WORD) field designating the number of bytes of the frame
received.

[0123] This computation is done systematically by the
recipient entity at the end of reception of the PL.CP header.
[0124] Ifthe transmission in progress no longer concerns it,
the recipient entity takes the decision to get deactivated for the
duration T of the transmission to come.

[0125] Thus, if it is estimated that the time of receptionof'a
data frame in the physical layer is of the order of 300 ps to 1
millisecond and that the time of reception of a first part of the
header of the physical layer, going from the beginning of the
header to the field containing the identifier of the addressee of
the frame, is of the order of 30 to 40 microseconds (i.e.
therefore of the order of one-hundredth of the time of recep-
tion of the frame), then it can be understood that the definition
of an energy-saving mode in the physical layer according to
an embodiment of the invention is more efficient than the
“power save” modes habitually defined at the MAC layer.
Thus, as compared with the prior-art solutions, an embodi-
ment of the invention enables a considerable gain in time to
detect the occupation of the channel by other users and,
therefore, consequently a very considerable saving of energy.
[0126] The current consumption of a WiFi component in
data reception mode is of the order of 400 mA, whereas in
standby mode it is solely of the order of 40 mA. Taking a3.3V
power supply, it is possible to compute the power saving. The
consumed power diminishes therefore by a factor of 10, for a
data frame received through the physical layer by a recipient
entity. The greater the extent to which the radio environment
is occupied by a substantial transmissions because of the large
number of entities or major data flows, for example in case of
big data streams, the greater will be the savings. An embodi-
ment of the invention thus, among other advantages, makes it
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possible not to consume energy for transmission related to
another BSS. In the specific embodiment of the invention
where the electrical power supply to the component is cut off,
the energy saving is even greater since the radiofrequency
transmission/reception component is not powered at all. It
therefore does not consume any current.

[0127] Inanother particular implementation of an embodi-
ment of the invention, the deactivation time takes account of
both the duration T of transmission de la frame and the time
elapsed to acknowledge this frame. This embodiment pro-
longs the deactivation until the end of the next ACK frame.
[0128] 7. Effect of the Deactivation

[0129] In the particular embodiment of the invention
described here, the step for deactivating 16 the recipient entity
is entirely performed at the physical layer.

[0130] Indeed, the pieces of information elements trigger-
ing the deactivation are information contained in the headers
of'the physical layer, the MAC layer being only informed that
the channel is busy for a duration corresponding to the dura-
tion of transmission of a the frame not intended for the recipi-
ent entity.

[0131] Furthermore, the effect of the deactivation of the
recipient entity can fluctuate according to the implementa-
tions of an embodiment of the invention. In particular, it can
depend on the recipient entity, its manufacturer for example,
but also on the functions or capacities of the recipient entity.
[0132] For example, the deactivation can correspond to a
cut in the supply to the radiofrequency components and/or a
cutin the supply to the reception and transmission chain of the
physical layer. In this case, the deactivation corresponds to
the powering down of a component of the recipient entity.
[0133] The deactivation can also correspond to a powering
down of other components de the recipient entity, which are
more or less linked to the component receiving the signals of
the wireless communication.

[0134] Finally, the deactivation can lead to the deactivation
of all the components of the entity when this entity is, for
example, in standby state.

[0135] The deactivation according to an embodiment of the
invention is useful for example in the case of terminals that
are inactive. It is known that even when a terminal is inactive
(i.e. it is not being used), certain components of the terminal
continue nevertheless to work. These components include
especially radio-signal transmission/reception signals. Thus,
although they are in a standby state, a terminal of the type
described here above consumes energy all the same. The
deactivation according to an embodiment of the invention
makes it possible to save further energy and therefore to
extend the use of the terminal.

[0136] An embodiment of the invention can therefore to a
great extent be distinguished from the prior-art techniques
since the MAC, according to an embodiment of the invention,
is not involved in the deactivation decision, and does not
control the deactivation decision as it did in the prior-art
“power save” techniques. Furthermore, the goal of an
embodiment of the invention is different: the idea is not to set
up programmed phases of standby and activity but to go into
deactivation during a phase of activity when the channel is
occupied by other users. In this sense, the technique for going
into standby according to an embodiment of the invention is
universal for it can be used by an access point and by entities,
during all transmissions, and therefore also during the wake-
up phases of the entities in “power save” mode according to
the techniques of the prior art.
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[0137] 8. Structure of a Communications Entity Adapted to
the Implementing of the Method for Deactivating.

[0138] Referring to FIG. 2, we present the simplified struc-
ture of an entity connectable to a wireless communications
network comprising a plurality of entities, this communica-
tions network being organized as a plurality of communica-
tions layers comprising a physical layer, according to the
embodiments described here above.

[0139] An entity of this kind comprises a memory 21 com-
prising a buffer memory, a processing unit 22, equipped for
example with a microprocessor UP and driven by the com-
puter program 23 implementing the method for deactivating
according to an embodiment of the invention.

[0140] At initialization, the code instructions of the com-
puter program 23 are for example loaded into a RAM and then
executed by the processor of the processing unit 22.

[0141] The processing unit 22 receives at input a header of
a data frame.
[0142] Themicroprocessor ofthe processing unit 22 imple-

ments the steps of the sending method described here above,
according to the instructions of the computer program 23. To
this end, the entity comprises, in addition to the buffer
memory 31, at the interface with the physical layer:

[0143] means for receiving a header of a data frame;

[0144] means for decoding the header delivering at least
one piece of information representative of at least one
addressee entity for said frame;

[0145] means for deactivating the recipient entity for the
header when the piece of information representative of
the addressee entity designates an entity other than the
recipient entity.

[0146] Thesemeans are driven by the microprocessor of the
processing unit 22.

[0147] 9. Structure of a Communications Entity Adapted to
Implementing a Method for Sending According to an Exem-
plary Embodiment.

[0148] Finally, referring to FIG. 3, we present the simpli-
fied structure of an entity connectable to a wireless commu-
nications network comprising a plurality of entities, said
communications network being organized as a plurality of
communications layers comprising a physical layer, accord-
ing to the embodiments described here above . . . .

[0149] An entity of this kind comprises a memory 31 com-
prising a buffer memory, a processing unit 32 equipped for
example with a microprocessor UP and driven by the com-
puter program 33 implementing the method for receiving
and/or the method for sending according to an embodiment of
the invention.

[0150] At initialization, the code instructions of the com-
puter program 33 are for example loaded into a RAM and then
executed by the processor of the processing unit 32.

[0151] According to an embodiment of the invention, the
microprocessor of the processing unit 32 implements the
steps of the decoding method described here above according
to the instructions of the computer program 33. To this end,
the entity comprises, in addition to the buffer memory 11, at
an interface with the physical layer:

[0152] means for building a piece of information repre-
sentative of at least one addressee entity for the frame;

[0153] means for inserting the piece of representative
information into said header of the data frame, deliver-
ing a modified frame;

[0154] means for sending the modified data frame on the
communications network in the form of a digital signal.
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[0155] These means are driven by the microprocessor of the
processing unit.

1. A method for deactivating at least one component of an
entity of a wireless communications network comprising a
plurality of entities, said communications network being
organized into a plurality of communications layers compris-
ing a physical layer, wherein the method comprises, at the
physical layer, steps of:

receiving a header of'a data frame extracted from a physical
signal being received with a recipient entity;

decoding said header delivering at least one piece of infor-
mation representative of at least one addressee entity for
said frame; and

deactivating at least one component of said recipient entity
for said header, when the piece of information represen-
tative of said addressee entity designates an entity other
than said recipient entity.

2. The method according to claim 1, wherein the method
furthermore comprises computing a duration of deactivation
as a function of at least one piece of information representa-
tive of a transmission rate and at least one piece of informa-
tion representative of a volume of data of said data frame of
the physical layer.

3. The method according to claim 1, wherein the step of
deactivating comprises a cutting off an electrical power sup-
ply to at least one radiofrequency component of said entity.

4. The method according to claim 1, wherein deactivating
comprises cutting off an electrical supply to a data reception
and/or transmission chain of the physical layer.

5. A method for sending a data frame, comprising a header,
by a sender entity of a wireless communications network
comprising a plurality of entities, said communications net-
work being organized into a plurality of communications
layers comprising a physical layer, wherein the method com-
prises, at said physical layer, steps of:

building said data frame;

building a piece of information representative of at least
one addressee entity for said frame from at least one
parameter of the layer controlling access to the physical
support;

inserting said piece of representative information within
said header of said data frame, delivering a modified
frame; and

sending said modified data frame on said communications
network in the form of a digital signal.

6. The method for sending according to claim 5, wherein
said piece of information representative of at least one
addressee entity for said frame is inserted into a signaling
field of said header.

7. The method for sending according to claim 5, wherein
said step of insertion is done by an orthogonal encoding of
said piece of representative information with one of the fields
of said header of said data frame.

8. An entity connectable to a wireless communications
network comprising a plurality of entities, said communica-
tions network being organized as a plurality of communica-
tions layers comprising a physical layer, wherein the entity
comprises:

a processor, which is configured to receive a header of a
data frame at an interface with the physical layer, decode
said header, deliver at least one piece of information
representative of at least one addressee entity for said
frame, and deactivate said recipient entity for said
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header when the piece of information representative of
said addressee entity designates an entity other than said
recipient entity.

9. An entity connectable to a wireless communications
network comprising a plurality of entities, said communica-
tions network being organized as a plurality of communica-
tions layers comprising a physical layer wherein the entity
comprises:

a processor configured to build said data frame, build a
piece of information representative of at least one
addressee entity for said frame, insert said piece of rep-
resentative information into said header of said data
frame at an interface of said physical layer, deliver a
modified frame, and send said modified data frame on
said communications network in the form of a digital
signal.

10. A method comprising:

generating with a sending entity device a signal represen-
tative of a data frame sent out on a physical layer of a
wireless communications network, said frame compris-
ing a header, wherein the signal comprises, within said
header, addressed to a component for processing the
signal of said physical layer, a piece of information
representative of at least one addressee entity for said
frame; and

transmitting the signal from the sending entity device.

11. A non-transitory computer readable memory compris-
ing a computer program stored thereon, which includes pro-
gram code instructions for implementing a method for deac-
tivating at least one component of an entity of a wireless
communications network comprising a plurality of entities,
when the program is executed by a processor, said commu-
nications network being organized into a plurality of commu-
nications layers comprising a physical layer, wherein the
instructions comprise:
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instructions configured to receive at the physical layer a
header of a data frame extracted from a physical signal
being received with a recipient entity;

instructions configured to decode said header delivering at
least one piece of information representative of at least
one addressee entity for said frame; and

instructions configured to deactivate at least one compo-
nent of said recipient entity for said header, when the
piece of information representative of said addressee
entity designates an entity other than said recipient
entity.

12. A non-transitory computer readable memory compris-
ing a computer program stored thereon, which includes pro-
gram code instructions to implement a method for sending a
data frame, comprising a header, by a sender entity of a
wireless communications network comprising a plurality of
entities, when this program is executed by a processor, said
communications network being organized into a plurality of
communications layers comprising a physical layer, wherein
the instructions comprises:

instructions configured to build said frame;

instructions configured to build a piece of information
representative of at least one addressee entity for said
frame from at least one parameter of the layer control-
ling access to the physical support;

instructions configured to insert said piece of representa-
tive information within said header of said data frame,
delivering a modified frame; and

instructions configured to send on said physical layer said
modified data frame on said communications network in
the form of a digital signal.



