What is claimed is:

\ 1. An apparatus, comprising
\ a first device for performing wireless directional communications with a second

de??ige, the wireless directional communications comprising:
N
\\zetting a network allocation vector (NAV) in response to detecting a network

reservati n\from a third device;
receiving, during a time period indicated by the NAV, a request-to-send (RTS)
™,

from the seconﬁ\%fvice;
transmitting, to the second device, either a denial-to-send (DTS) before expiration
of the NAV or a delayed clear-to-send (D-CTS) after expiration of the NAV; and

performing communications with the second device after expiration of the NAV
and after said transmittixﬁi said communications taking place during a time period

indicated by the RTS from théxs\econd device.

>,

2. The apparatus of claim 1, wherein:
said transmitting comprises tra\;g\mitting a DTS; and
the first device is to receive a secsn\d RTS from the second device after expiration

of the NAV and is to transmit a clear-to—se\nq (CTS) after receiving the second RTS but

before said performing. \\

N\
3. The apparatus of claim 1, wherein the DTS\eompriscs a frame control message

indicating a time remaining in the NAV. \

4. The apparatus of claim 1, wherein the network reseﬁation comprises either an

RTS or a CTS transmitted by the third device and not addressed t \the first device.

5. The apparatus of claim 1, further comprising at least one antenna,

N

6. A method, comprising \

communicating wirelessly with a second device, by performing operations in a
. . . . . \\\
first device, said operations comprising: \

" setting a network allocation vector (NAV) in response to detecting eitfi@\r

%,
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a request to send (RTS) from a third device or a clear-to-send (CTS) from the third
device;
, receiving, during a time period indicated by the NAV, a request-to-send
N RTS) from the second device;
transmitting to the second device, in response to receiving the RTS, a
denialsto-send (DTS) before expiration of the NAV; and

performing communications with the second device after expiration of the

NAV;
wherein said receiving, said transmitting, and said performing communications

each comprise u}tﬁ directional link.

7. The method of%%im 6, further comprising:

receiving a second\RTS from the second device after expiration of the NAV; and

transmitting a clear-to-send\(CTS) after receiving the second RTS but before said

performing.

8. The method of claim 6, wherein the DTS comprises a duration field indicating a

time remaining in the NAV.

9. An article comprising
a computer-readable storage medium ﬁiat contains instructions, which when
executed by one or more processors result in perfon}g\lag operations comprising:
setting a network allocation vector (N&%in response to detecting either
a request to send (RTS) from a third device or a clearxto-send (CTS) from the third

device;
receiving, during a time period indicated by the NAV, a request-to-send

(RTS) from the second device;

transmitting, to the second device, a denial~to-§\§~ d (DTS) before

expiration of the NAV; and
performing communications with the second device after expiration of the

NAV;
wherein the operations of receiving, transmitting, and performik

place over a directional link. \

9. \



10. The article of claim 9, further comprising:
receiving another RTS from the second device after expiration of the NAV; and

transmitting a clear-to-send (CTS) after receiving the second RTS but before said

rforming.

1. The article of claim 9, wherein the DTS comprises a frame control message

indicating®a time remaining in the NAV.

12. Anapparatus, comprising
a first devise for performing wireless directional communications with a second

al link, the first device including a radio, a processor, and a

device over a directi
memory, the wireless dir ({Eiona[ communications comprising:
transmitting\h request-to-send (RTS) to the second device;
receiving a def}h{;:-send (DTS) from the second device, the DTS

containing a duration value indic {:\ing time remaining for a network allocation vector

(NAY) that has been set in the seconNg;/ice; and
performing subsequent ¢ {t:unications with the second device only after

expiration of the NAV.

13. The apparatus of claim 12, further comprising at least one antenna.

14. A method, comprising
communicating wirelessly with a second device, by performing operations in a

first device, said communicating comprising:
transmitting a request-to-send (RTS) to the secodevice;
receiving a denial-to-send (DTS) from the second dce; and
performing subsequent communications with the seco | device only after
expiration of a time period indicated in the DTS;

wherein said transmitting, said receiving, and said performing eath comprise

using a directional link. AN

15. The method of claim 14, further comprising:
transmitting a second RTS to the second device after said expiration of the time
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period; and
receiving a clear-to-send (CTS) from the second device after transmitting the

\s\econd RTS but before said performing the subsequent communications.

N\
16.\ The method of claim 14, wherein the DTS comprises a frame control message.
AN

N\

17. Aharticle comprising
a @\%)uter-readable storage medium that contains instructions, which when
executed by one“or more processors result in performing operations comprising:
trari*‘sgnitting a request-to-send (RTS) to a wireless communications
device; X‘\

AN
receiving a denial-to-send (DTS) from the wireless communication

N

device; and
performing \§ bsequent  communications  with  the  wireless

communications device only after expiration of a time period indicated in the DTS.

\‘
18. The article of claim 17, Whereinx“tw}ge operations further comprise:

transmitting a second RTS to tl;é wireless communications device after said

expiration of the time period; and
receiving a clear-to-send (CTS) from \t\&\wireless communications device after

transmitting the second RTS.

19. The article of claim 17, wherein the DTS comprise\sa\frame control message.

20. The apparatus of claim 1, wherein the DTS includes a\Frame Control Field, a

Duration field, an RA field, a NAV-SA field, a NAV-DA field, andan FCS field.

21. The method of claim 6, wherein the DTS includes a Frame Control Field, a

Duration field, an RA field, a NAV-SA field, a NAV-DA field, and an FCS figld.

22, The article of claim 9, wherein the DTS includes a Frame Control

Duration field, an RA field, a NAV-SA field, a NAV-DA field, and an FCS field.

- \



\

\"».

23. The apparatus of claim 12, wherein the DTS includes a Frame Control Field, a
Duration field, an RA field, a NAV-SA field, a NAV-DA field, and an FCS field.

\’\

\2§1 The method of claim 14, wherein the DTS includes a Frame Control Field, a
A\
Duration field, an RA field, a NAV-SA field, a NAV-DA field, and an FCS field.

N\
25. TH@ article of claim 17, wherein the DTS includes a Frame Control Field, a
Duration ﬂé‘d\, an RA field, a NAV-SA ficld, a NAV-DA ficld, and an FCS field.

N
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What is claimed is:

1. A system, comprising:

a first device for performing wireless directional communications with a second
device, the wireless directional communications comprising:

setting a network allocation vector (NAV) in response to detecting a network
reservation from a third device;

receiving, during a time period indicated by the NAV, a request-to-send (RTS) from
the second device;

transmitting, to the second device, either a denial-to-send (DTS) for a time period
before expiration of the NAV or a delayed clear-to-send (D-CTS) for a time period after
expiration of the NAV, the DTS indicating to the second device not to initiate
communications until after expiration of the NAV; and

performing communications with the second device after the expiration of the NAV
and after said transmitting, said communications taking place during a time period indicated
by the RTS from the second device;

wherein said transmitting comprises transmitting a DTS;

the first device is to receive a second RTS from the second device after the expiration of the
NAYV and is to transmit a clear-to-send (CTS) after receiving the second RTS but before said
performing; and

the DTS includes a Frame Control Field, a Duration field, an RA field, a NAV-SA field, a
NAV-DA field, and an FCS field.

2. A method, comprising:

communicating wirelessly with a second device, by performing operations in a first
device, said operations comprising:

setting a network allocation vector (NAV) in response to detecting either a request to
send (RTS) from a third device or a clear-to-send (CTS) from the third device;

receiving, during a time period indicated by the NAYV, a request-to-send (RTS) from
the second device;

transmitting, to the second device, in response to receiving the RTS, a denial-to-send
(DTS) before expiration of the NAV, the DTS indicating to the second device not to initiate
communications until after expiration of the NAV;




performing communications with the second device after the expiration of the NAV,
wherein said receiving, said transmitting, and said performing communications each
comprise using a directional link;

receiving a second RTS from the second device after the expiration of the NAV; and

transmitting a clear-to-send (CTS) after receiving the second RTS but before said

performing,

wherein the DTS includes a Frame Control Field, a Duration field, an RA field, a NAV-SA
field, a NAV-DA field, and an FCS field.

3. An article comprising:

a non-transitory computer-readable storage medium that contains non-transitory
instructions, which when executed by one or more processors result in performing operations

comprising:

setting a network allocation vector (NAV) in response to detecting either a request to
send (RTS) from a third device or a clear-to-send (CTS) from the third device;

receiving, during a time period indicated by the NAV, a request-to-send (RTS) from
the second device;

transmitting, to the second device, a denial-to-send (DTS) before expiration of the
NAV, the DTS indicating to the second device not to initiate communications until after
expiration of the NAV;

performing communications with the second device after the expiration of the NAV,
wherein the operations of receiving, transmitting, and performing take place over a
directional link;

receiving another RTS from the second device after the expiration of the NAV; and

transmitting a clear-to-send (CTS) after receiving the second RTS but before said
performing,

wherein the DTS includes a Frame Control Field, a Duration field, an RA field, a NAV-SA
field, a NAV-DA field, and an FCS field.
4. A system, comprising:

a first device for performing wireless directional communications with a second
device over a directional link, the first device including a radio, a processor, and a memory,
the wireless directional communications comprising:

transmitting a request-to-send (RTS) to the second device;
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receiving a denial-to-send (DTS) from the second device, the DTS containing a
duration value indicating a time remaining for a network allocation vector (NAV) that has
been set in the second device, the DTS indicating to the first device not to initiate
communications until after expiration of the NAV;

performing subsequent communications with the second device only after the
expiration of the NAV;

transmitting a second RTS to the second device after said expiration of the NAV; and

receiving a clear-to-send (CTS) from the second device after transmitting the second
RTS but before said performing the subsequent communication,

wherein the DTS includes a Frame Control Field, a Duration field, an RA field, a NAV-SA
field, a NAV-DA field, and an FCS field.

5. A method, comprising communicating wirelessly with a second device, by performing
operations in a first device, said communicating comprising:

transmitting a request-to-send (RTS) to the second device;

receiving a denial-to-send (DTS) from the second device, the DTS containing a
duration value indicating a time remaining for a network allocation vector (NAV) that has
been set in the second device, the DTS indicating to the first device not to initiate
communications until after expiration of the NAV;

performing subsequent communications with the second device only after the
expiration of the NAV, wherein said transmitting, said receiving, and said performing each
comprise using a directional link;

transmitting a second RTS to the second device after said expiration of the NAV; and

receiving a clear-to-send (CTS) from the second device after transmitting the second
RTS but before said performing the subsequent communication,

wherein the DTS includes a Frame Control Field, a Duration field, an RA field, a NAV-SA
field, a NAV-DA field, and an FCS field.
6. An article comprising:

a non-transitory computer-readable storage medium that contains non-transitory
instructions, which when executed by one or more processors result in performing operations
comprising:

transmitting a request-to-send (RTS) to a wireless communications device;

receiving a denial-to-send (DTS) from the wireless communication device, the DTS

containing a duration value indicating a time remaining for a network allocation vector (NAV)
-10-




that has been set, the DTS indicating not to initiate communications until after expiration of
the NAV;

performing subsequent communications with the wireless communications device
only after the expiration of the NAV;

transmitting a second RTS to a second device after said expiration of the NAV; and

receiving a clear-to-send (CTS) from the second device after transmitting the second
RTS but before said performing the subsequent communication,

wherein the DTS includes a Frame Control Field, a Duration field, an RA field, a NAV-SA
field, a NAV-DA field, and an FCS field.
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