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What is this about?

® Wireless Sensor Networks / loT

® Evaluate performance of 6LoWPAN
fragmentation for large datagrams in
multi-hop scenarios

B Simulation and testbed experiments

6LoWPAN

l 802.15.4

-
—
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Introduction

Hardware-Assisted Transmissions

B ATmega256RFR2 “Extended Operating Mode” has
hardware support for...

¢ automatic backoff and CCA; automatic retries (TX_ARET)
¢ automatic acknowledgements (RX_AACK)

® Nice-to-have, because of:

¢ |ess complex code (LOC: 371 vs 1847)
¢ smaller binaries (5280 bytes ROM and 578 bytes RAM less)
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Introduction

Simulation vs. Testbed
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Introduction

6LoWPAN - Forwarding of Fragmented
Datagrams
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Introduction

Extended Operating Mode

OIDLE ORX BETX_BO ERX_.TX_PENDING ETX_RADIO
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Introduction

Extended Operating Mode

OIDLE ORX BETX_BO ERX_.TX_PENDING ETX_RADIO
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Assumption: “no-RX-while-TX” property of Extended Operating
Mode is responsible for losses!
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Approach

B Approaches to verify the suspicion
¢ Analytical model
¢ Adapt simulation model
¢ Realtime observation of testbed

® Two wireless stacks for CometOS

¢ AACK MAC (using Extended Operating Mode)
¢ Software MAC (ported TinyOS mac layer)
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Experimental Setup

®m Record sequence of MAC layer states of each node:
® Data transport and time synchronization per wire
= Instrument code to signal events via GPIO

Ethernet/TCP

RaspPi

— FRDM-K64F

UART

]

PC Basestation

--- Radio Link/Static Route
— GPIO connection cable

PC
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Direct Mode - AACK MAC
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Direct Mode - Software MAC
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Evaliation
Results - PRR
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Results - Fragment Counts

Sum of fragment transmissions of nodes 3 and 4

Software MAC | AACK MAC
Requests (theo. max) 720 | 720
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Results - Fragment Counts

Sum of fragment transmissions of nodes 3 and 4

Software MAC | AACK MAC

Successful; Dest TX 518 0
Successful; Dest non-TX 198 399
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Results - Fragment Counts

Sum of fragment transmissions of nodes 3 and 4

Software MAC | AACK MAC

Failure; Dest TX 82 424
Failure; Dest non-TX 23 4
Failure; Total 105 428
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PRR [%]
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Conclusion

® Verified assumption in small testbed

m Extended Operating Mode responsible for nearly all
fragment losses in multi-hop traffic scenarios

B Usage of similar-working mechanisms not advisable (in
similar scenarios)
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R
MAC Config

minBe maxBe csmaBackoffs
5 8 5
maxFrameRetries | CCA mode | CCA threshold
7 0 -90 dBm
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Results - PRR
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Results - Fragment Counts

Software MAC \ AACK MAC

fragRequests (theo. max) 720.00 720.00
fragSuccessDstTx 518.48 + 6.4 0
fragSuccessDstNonTx 198.38 +5.9 | 398.76 + 16.75
fragFailDstTx 81.96 + 3.8 | 423.08 + 14.58
fragFailDstNonTx 23.44 £2.7 444 +£0.64
fragFailTotal 105.40 + 6.5 | 427.52 + 15.22
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Direct-ARR Mode - AACK MAC (Success)
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Direct-ARR Mode - AACK MAC (Failure)
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