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® | ong distance WiFi + PPPoE to remote places

® WWireless in predominantly ethernet based datacenters

® Neighborhood wireless + broadband

05/17/201 1 MobiHoc’| | 2 Anirudh Badam



Neighborhood Aware Networks

05/17/201 1 MobiHoc’| | 3 Anirudh Badam



Neighborhood Aware Networks

™S

£

Internet —_— - L)
Last Mile Switch < }

{ll\/f
(o :
&

05/17/201 1 MobiHoc’| | 3 Anirudh Badam



Neighborhood Aware Networks

Last Mile Switch < M }

X

05/17/201 1 MobiHoc’| | 3 Anirudh Badam



Neighborhood Aware Networks

Last Mile Switch < M }

X

05/17/201 1 MobiHoc’| | 3 Anirudh Badam



Neighborhood Aware Networks

o v Last Mile Switch | }

W

05/17/201 1 MobiHoc’| | 3 Anirudh Badam



Neighborhood Aware Networks

Last Mile Switch < M }

X

05/17/201 1 MobiHoc’| | 3 Anirudh Badam



Neighborhood Aware Networks

40% Growth

_—af 125% Growth ;
NGl 12K Growth_ < rm
£ ¥ Last Mile Switch }
=

05/17/201 1 MobiHoc’| | 3 Anirudh Badam



Neighborhood Aware Networks

Hare links
. between homes
40% Growth e
Ry 125% Growth
Inte‘w = oot vile | L b
K I Last Mile Switeh }

05/17/201 1 MobiHoc’| | 3 Anirudh Badam



Neighborhood Aware Networks

Hare links
. between homes
40% Growth e
o = 125% Growth
Inte‘w = oot vile | L b
K I Last Mile Switeh }

Tortoise links T
between homes {l/'

05/17/201 1 MobiHoc’| | 3 Anirudh Badam



Our Goal

05/17/201 1 MobiHoc’| | 4 Anirudh Badam



Our Goal

® Jo decrease the effective loss rate on the hare channel by
exploting the reliability of the tortoise channel

05/17/201 1 MobiHoc’| | 4 Anirudh Badam



Our Goal

® Jo decrease the effective loss rate on the hare channel by
exploting the reliability of the tortoise channel

® TJo produce a link whose bandwidth is more than the
simple sum of the two links

05/17/201 1 MobiHoc’| | 4 Anirudh Badam



Our Goal

® Jo decrease the effective loss rate on the hare channel by
exploting the reliability of the tortoise channel

® TJo produce a link whose bandwidth is more than the
simple sum of the two links

® Focus on boosting hare link bandwidth by minimizing the
overhead on the tortoise
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Tackling Loss

® Partial packet recovery (PPR)
® Bit-error rate based rate selection scheme

® Existing schemes for tackling wireless loss rely on:
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HTPPR Overview

Data CRC SegNo

Wireless Channel

ACK, NACK and ARQs

Metadata is important for the PPR to work well
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HTPPR Overview
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Bitrate Adaptation

® PPR beneficial when rate can be adapted to harness partial
packets even at “higher than normal” bitrates

® Exponentially weighted moving average of the block-level
error rate information is used

05/17/201 1 MobiHoc’| | 8 Anirudh Badam



Problem: Tortoise is Expensive

05/17/201 1 MobiHoc’| | 9 Anirudh Badam



Problem: Tortoise is Expensive

Tortoise

05/17/201 1 MobiHoc’| | 9 Anirudh Badam



Problem: Tortoise is Expensive

Tortoise

® |ow capacity tortoise must be used effectively
® Reduce the footprint of the metadata and control data
® Main overhead source: 32 bit CRC per block of data
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Solution: Multi-resolution CRC

® Solution: multi-resolution CRC

® |ncreases latency but saves bandwidth on the tortoise
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Further Reducing the CRC Overhead

® CRG:s for static content can be precomputed and
preseeded

® Even one extra sender for CRCs will bring down the
peak utilization of the senders by half

® |mportant to reduce peak uplink utilization because
tortoise links are the main internet connections for the
neighborhood

05/17/201 1 MobiHoc’| | | Anirudh Badam



Implementation
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Peak Tortoise Utilization
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Bitrate Adaptation’s Performance

N
~

Chosen Bit Rate :
Estimated Block Error Rate |1

—i
oo

Bitrate adaptation stabilizes when the | 0.8
EWMA of error-rate stabilizes '

IEI I I I 0.6

0.4

Block Error Rate

0.2

Raw Bit Rate Chosen (Mbps)

(@ V) o O I

1 4 7 10 13
Packet Burst Timeline

05/17/201 1 MobiHoc’| | |5 Anirudh Badam



Bitrate Adaptation’s Performance

05/17/201 1 MobiHoc’| | |5 Anirudh Badam



Bitrate Adaptation’s Performance

40 | | | | | | | | —
35 | "//////
30 //////////
25 | //////”

Static Rate Goodput (Mbps)

20 | &

15 t ,/

10 | e
_ el

e
0 5 10 15 20 25 30 35 40

Autorate Goodput (Mbps)

05/17/201 1 MobiHoc’| | |5 Anirudh Badam



Bitrate Adaptation’s Performance
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CRC Precomputation Benefits

® CRC precomputation and preseeding benefits
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