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Introduction

 One of the fundamental reasons for the IEEE 802.15.4
standard Medium Access Control (MAC) inefficiency is
overhead.

 Within IEEE 802.15.4, the possible use of RTS/CTS, by 
itself, facilitates packet concatenation and leads to 
performance improvement.

 By considering IEEE 802.15.4 basic access mode with 
RTS/CTS combined with the packet concatenation 
feature we improve channel efficiency by decreasing the 
deferral time before transmitting a data packet.
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Description Symbol DSSS PHY
PHY length overhead 6 bytes

MAC overhead 9 bytes

Symbol Rate 62.5 ksymbol/s 

Symbol duration

TX/RX or RX/TX switching time

Short Interframe spacing (SIFS) time

Long Interframe spacing (LIFS) time

Backoff period duration

Data Rate 250 kb/s

IEEE 802.15.4 MAC Channel Access

 Parameters, symbols and values for IEEE 802.15.4 by
considering the DSSS PHY Layer for the 2.4 GHz band.
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IEEE 802.15.4 MAC Channel Access
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Clear Channel Assessment 
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IEEE 802.15.4 in the presence/absence of RTS/CTS

 IEEE 802.15.4 at the Best-Case Scenario (no collisions).
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IEEE 802.15.4 in the presence/absence of RTS/CTS
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IEEE 802.15.4 in the presence/absence of RTS/CTS

Minimum delay due to Clear Channel Assessment (CCA)



11 February 21, 2014 / Coimbra, Portugal

18º Seminário RTCM

IEEE 802.15.4 in the presence/absence of RTS/CTS

Minimum delay due to Clear Channel Assessment (CCA)
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IEEE 802.15.4 in the presence/absence of RTS/CTS

Maximum average throughput

Minimum average delay
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Minimum average delay comparison of IEEE 802.15.4 
with and with no RTS/CTS (fixed payload 3 bytes) 
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Maximum average throughput comparison of IEEE 
802.15.4 with and with no RTS/CTS (fixed payload 3 bytes) 
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Bandwidth efficiency comparison of IEEE 802.15.4 with 
and with no RTS/CTS (fixed payload 3 bytes) 
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Conclusions
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Conclusions

The proposed solution has shown that even for
the case with retransmissions, if the number of TX
packets is lower than 5 (i.e., the number of
aggregated packets), IEEE 802.15.4 with
RTS/CTS and the application of packet
concatenation achieves higher values for the
throughput, in comparison to IEEE 802.15.4 with
no RTS/CTS, even for shorter packet sizes.
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Thank you,
Questions are Welcome
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