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/" Introduction and Motivation =~

e 60 GHz Communication
e 7-14 GHz bandwidth
 Multi-Gbps rates in 802.11ad

e Beamforming Training to
establish directional links

 Mobility induced link breakage
e Sector Misalignment

* Blockage

* Problems
* Need training to restore the link
e Exhaustive search incurs high overhead
* Repeated training to overcome intermittent link breakage

Training overhead to restore mobility induced link breakages

can decrease throughput despite higher rates

MOCA: Mobility resilience and
Overhead Constrained Adaptation
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e Sounding frames on selected sectors prior to Tx
e Rate selection and beam refinement

e Link breakage inference
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e Sound fail-over sectors upon breakage identification
e Sector Expansion
* Proactive search for NLOS paths

e Switch to fail-over sectors if successful

* Avoid packet loss and training overhead

/ L Beamwidth Adaptation } \

 Jointly adapting rate and beamwidth in response to mobility

 Maximize average link throughput rather than data rate
e Exploiting multi-level codebook design
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Implementation and Evaluation

¢ 60 G H Z Te St b e d VublQ Transmitter. ' | :
7° horn antennas il
VublQ Receiver g, ; | / JLE .,.

e VublQ transceivers
e WARP baseband 22~ 1

e Channel Measurements

e Lab, office and classroom
environments

 Misalighment and rotation
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* Slightly higher overhead in MOCA g
under low mobility go°
e Significantly low overhead under  §o4

high mobility due to lower
training frequency

. . ou L L ! I = ) = i - g
° 1'5X_2X galns In throughpUt due ° 0 2Igeceivf’eor Offs:(t)Anglg?Degrggs) 0 °0
to fast recovery and beamwidth

adatptation approaches. M Baseline 802.11ad & WER EMOCA

-l
—
| —

——Baseline 802.11ad

—=-WER

60~ —a—MOCA (BFT Only)

—“—~MOCA (BFT + Beam Sounding)

O
oo

n
L]
I

-
a

©
~

D
Lo
I

O
N

Percen <
~J
L s ]

0 25 120 360
Rotation Speed (deg/sec)

tage Overhead
Lo !
Normalized Throughput

O

—a
—
I

0 i | |
0 28 120 36(

Rotation Speed (deg/sec)

Publication: M. Haider and E. Knightly, “Mobility Resilience and Overhead

Constrained Adaptation in Directional 60 GHz WLANSs: Protocol Design and
System Implementation,” in Proceedings of ACM MobiHoc 2016.

Acknowledgements This research was supported by Intel, the Keck
Foundation, and by NSF grants CNS-1514285 and CNS-1444056.




	Slide Number 1

