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500

W

/502

GENERATE A PLURALITY OF TRANSMIT BEAMFORMING REFINEMENT
FRAMES FOR A SECTOR SWEEP, EACH TRANSMIT BEAMFORMING
REFINEMENT FRAME COMPRISING A PREAMBLE, A DATA FIELD, AT LEAST
ONE BEAMFORMING TRAINING FIELD, AND AN INDICATION OF WHETHER
THE TRANSMIT BEAMFORMING REFINEMENT FRAME IS A LAST TRANSMIT
BEAMFORMING REFINEMENT FRAME IN THE SECTOR SWEEP

/504

OUTPUT THE TRANSMIT BEAMFORMING REFINEMENT FRAMES FOR
TRANSMISSION USING A FIRST TRANSMIT BEAMFORMING SECTOR FOR
THE PREAMBLES AND DATA FIELDS AND USING ONE OR MORE OF SECOND
TRANSMIT BEAMFORMING SECTORS FOR EACH BEAMFORMING FIELD

/506

OBTAIN A FIRST FEEDBACK FRAME FROM A WIRELESS NODE, AFTER THE
LAST TRANSMIT BEAMFORMING REFINEMENT FRAME IN THE SECTOR
SWEEP WAS OUTPUT FOR TRANSMISSION, THE FIRST FEEDBACK FRAME
INDICATING ONE OR MORE OF THE SECOND TRANSMIT BEAMFORMING
SECTORS; WHEREIN THE APPARATUS IS CONFIGURED TO USE THE
INDICATED ONE OR MORE OF THE SECOND TRANSMIT BEAMFORMING
SECTORS FOR COMMUNICATION WITH THE WIRELESS NODE

FIG. 5
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500A

KSOZA

MEANS FOR GENERATING A PLURALITY OF TRANSMIT
BEAMFORMING REFINEMENT FRAMES FOR A SECTOR SWEEP, EACH
TRANSMIT BEAMFORMING REFINEMENT FRAME COMPRISING A
PREAMBLE, A DATA FIELD, AT LEAST ONE BEAMFORMING
TRAINING FIELD, AND AN INDICATION OF WHETHER THE TRANSMIT
BEAMFORMING REFINEMENT FRAME IS A LAST TRANSMIT
BEAMFORMING REFINEMENT FRAME IN THE SECTOR SWEEP

KSO4A

MEANS FOR OUTPUTTING THE TRANSMIT BEAMFORMING
REFINEMENT FRAMES FOR TRANSMISSION USING A FIRST
TRANSMIT BEAMFORMING SECTOR FOR THE PREAMBLES AND
DATA FIELDS AND USING ONE OR MORE OF SECOND TRANSMIT
BEAMFORMING SECTORS FOR EACH BEAMFORMING FIELD

KSO6A

MEANS FOR OBTAINING A FIRST FEEDBACK FRAME FROM A
WIRELESS NODE, AFTER THE LAST TRANSMIT BEAMFORMING
REFINEMENT FRAME IN THE SECTOR SWEEP WAS OUTPUT FOR
TRANSMISSION, THE FIRST FEEDBACK FRAME INDICATING ONE OR
MORE OF THE SECOND TRANSMIT BEAMFORMING SECTORS;
WHEREIN THE APPARATUS IS CONFIGURED TO USE THE INDICATED
ONE OR MORE OF THE SECOND TRANSMIT BEAMFORMING SECTORS
FOR COMMUNICATION WITH THE WIRELESS NODE

FIG. 5A
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/702

GENERATE A PLURALITY OF RECEIVE BEAMFORMING REFINEMENT
FRAMES, EACH RECEIVE BEAMFORMING REFINEMENT FRAME
COMPRISING A PREAMBLE, A DATA FIELD, AT LEAST ONE BEAMFORMING
TRAINING FIELD, AND AN INDICATION OF WHETHER THE RECEIVE
BEAMFORMING REFINEMENT FRAME IS A LAST TRANSMIT BEAMFORMING
REFINEMENT FRAME IN A RECEIVE BEAMFORMING REFINEMENT PHASE

704

OUTPUT THE RECEIVE BEAMFORMING REFINEMENT FRAMES
FOR TRANSMISSION USING AT LEAST ONE FIRST TRANSMIT
BEAMFORMING SECTOR

FIG. 7
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700A

/702A

MEANS FOR GENERATING A PLURALITY OF RECEIVE BEAMFORMING
REFINEMENT FRAMES, EACH RECEIVE BEAMFORMING REFINEMENT
FRAME COMPRISING A PREAMBLE, A DATA FIELD, AT LEAST ONE
BEAMFORMING TRAINING FIELD, AND AN INDICATION OF WHETHER
THE RECEIVE BEAMFORMING REFINEMENT FRAME IS A LAST
TRANSMIT BEAMFORMING REFINEMENT FRAME IN A RECEIVE
BEAMFORMING REFINEMENT PHASE

/704A

MEANS FOR OUTPUTTING THE RECEIVE BEAMFORMING REFINEMENT
FRAMES FOR TRANSMISSION USING AT LEAST ONE FIRST TRANSMIT
BEAMFORMING SECTOR

FIG. 7A
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900

W

/902

OBTAIN, FROM A WIRELESS NODE, A PLURALITY OF TRANSMIT
BEAMFORMING REFINEMENT FRAME FROM A WIRELESS NODE DURING
A SECTOR SWEEP, WHEREIN A PREAMBLE AND DATA PORTION OF
EACH TRANSMIT BEAMFORMING REFINEMENT FRAME IS OBTAINED
VIA A FIRST RECEIVE BEAMFORMING SECTOR, TRAINING FIELDS OF
THE TRANSMIT BEAMFORMING REFINEMENT FRAMES ARE OBTAINED
WHILE THE APPARATUS IS IN AN OMNIDIRECTIONAL RECEIVE
ANTENNA MODE,AND EACH TRANSMIT BEAMFORMING REFINEMENT
FRAME HAS AN INDICATION OF WHETHER THE TRANSMIT
BEAMFORMING REFINEMENT FRAME IS A LAST TRANSMIT
BEAMFORMING REFINEMENT FRAME IN THE SECTOR SWEEP

l 904

DETERMINE, BASED ON THE INDICATION, THAT THE LAST
TRANSMIT BEAMFORMING REFINEMENT FRAME IN THE
SECTOR SWEEP HAS BEEN OBTAINED

l f906

AFTER THE DETERMINATION, SELECT AT LEAST ONE FIRST
TRANSMIT BEAMFORMING SECTOR THAT WAS USED TO TRANSMIT
ONE OF THE TRAINING FIELDS, BASED ON RECEIVED SIGNAL
QUALITY OF THE ONE OF THE TRAINING FIELDS

l /-908

DETERMINE, BASED ON THE INDICATION, THAT THE LAST
TRANSMIT BEAMFORMING REFINEMENT FRAME IN THE
SECTOR SWEEP HAS BEEN OBTAINED

l /910

OUTPUT THE FIRST FEEDBACK FRAME FOR
TRANSMISSION TO THE WIRELESS NODE

FIG. 9
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900A

Ve 902A
MEANS FOR OBTAINING, FROM A WIRELESS NODE, A PLURALITY OF
TRANSMIT BEAMFORMING REFINEMENT FRAME FROM A WIRELESS

NODE DURING A SECTOR SWEEP, WHEREIN A PREAMBLE AND DATA
PORTION OF EACH TRANSMIT BEAMFORMING REFINEMENT FRAME IS
OBTAINED VIA A FIRST RECEIVE BEAMFORMING SECTOR, TRAINING
FIELDS OF THE TRANSMIT BEAMFORMING REFINEMENT FRAMES ARE
OBTAINED WHILE THE APPARATUS IS IN AN OMNIDIRECTIONAL
RECEIVE ANTENNA MODE,AND EACH TRANSMIT BEAMFORMING
REFINEMENT FRAME HAS AN INDICATION OF WHETHER THE
TRANSMIT BEAMFORMING REFINEMENT FRAME IS A LAST TRANSMIT
BEAMFORMING REFINEMENT FRAME IN THE SECTOR SWEEP

l Ve 904A

MEANS FOR DETERMINING, BASED ON THE INDICATION, THAT
THE LAST TRANSMIT BEAMFORMING REFINEMENT FRAME IN
THE SECTOR SWEEP HAS BEEN OBTAINED

l Ve 906A

MEANS FOR SELECTING, AFTER THE DETERMINATION, AT LEAST ONE
FIRST TRANSMIT BEAMFORMING SECTOR THAT WAS USED TO
TRANSMIT ONE OF THE TRAINING FIELDS, BASED ON RECEIVED
SIGNAL QUALITY OF THE ONE OF THE TRAINING FIELDS

l f908A

MEANS FOR DETERMINING, BASED ON THE INDICATION, THAT
THE LAST TRANSMIT BEAMFORMING REFINEMENT FRAME IN
THE SECTOR SWEEP HAS BEEN OBTAINED

l r910A

MEANS FOR OUTPUTTING THE FIRST FEEDBACK FRAME FOR
TRANSMISSION TO THE WIRELESS NODE

FIG. 9A
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1000

Ve 1002

OBTAIN FROM A WIRELESS NODE, DURING A RECEIVE BEAMFORMING
PHASE, A PLURALITY OF RECEIVE BEAMFORMING REFINEMENT FRAMES,
EACH RECEIVE BEAMFORMING REFINEMENT FRAME COMPRISING A
PREAMBLE AND DATA FIELD OBTAINED VIA A FIRST RECEIVE
BEAMFORMING SECTOR, AT LEAST ONE BEAMFORMING TRAINING FIELD
OBTAINED VIA A DIFFERENT RECEIVE BEAMFORMING SECTOR, AND AN
INDICATION OF WHETHER THE RECEIVE BEAMFORMING REFINEMENT
FRAME IS A LAST RECEIVE BEAMFORMING REFINEMENT FRAME IN THE
RECEIVE BEAMFORMING REFINEMENT PHASE

Ve 1004

PROCESS THE TRAINING FIELDS TO EVALUATE THE
DIFFERENT RECEIVE BEAMFORMING SECTORS

FIG. 10
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1000A

rlOOZA

MEANS FOR OBTAINING FROM A WIRELESS NODE, DURING A RECEIVE
BEAMFORMING PHASE, A PLURALITY OF RECEIVE BEAMFORMING
REFINEMENT FRAMES, EACH RECEIVE BEAMFORMING REFINEMENT
FRAME COMPRISING A PREAMBLE AND DATA FIELD OBTAINED VIA A
FIRST RECEIVE BEAMFORMING SECTOR, AT LEAST ONE BEAMFORMING
TRAINING FIELD OBTAINED VIA A DIFFERENT RECEIVE BEAMFORMING
SECTOR, AND AN INDICATION OF WHETHER THE RECEIVE BEAMFORMING
REFINEMENT FRAME IS A LAST RECEIVE BEAMFORMING REFINEMENT
FRAME IN THE RECEIVE BEAMFORMING REFINEMENT PHASE

Vs 1004A

MEANS FOR PROCESSING THE TRAINING FIELDS TO EVALUATE
THE DIFFERENT RECEIVE BEAMFORMING SECTORS

FIG. 10A



