
Service Differentaition and 
QoS in WLANs

(802.11e)
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What’s the Problem in PCF
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Quality-of-Service Provisioning:
Some Terminology
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QoS in Wireless Networks
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Service Differentiation MAC Schemes
that lead to 802.11e

Service differentiation-
based MAC schemes

Service differentiation-
based MAC schemes
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AC schemeAC scheme

DFSDFS

VMACVMAC

BlackburstBlackburst

DC schemeDC scheme

Priority-basedPriority-based

Distributed
TDM
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Per-flow
scheme

Per-flow
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A QoS Standard for WLANs: 
IEEE 802.11e
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802.11e Standard
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802.11e: QSTA, QAP, QBSS, HCF
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TXOPs
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802.11e Coordination Function
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802.11e QoS Mechanisms
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802.11e QoS Mechanisms
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802.11e: Hybrid Coordinator
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MAC 802.11e: HCCA
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802.11e: EDCF
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802.11e: EDCF
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802.11e: EDCF
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802.11e: EDCF
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802.11e: EDCF
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802.11e: EDCF
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Arbitraration IFS (AIFS)

802.11a: slot=9 µs, SIFS=16 µs, PIFS=25 µs, DIFS=34 µs, AIFS ≥34 µs
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AIFS[2]

CW (in slots)

count down till idle, 
backoff when busy

defer access
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Contention Window
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Backoff

802.11a: slot=9 µs, SIFS=16 µs, PIFS=25 µs, DIFS=34 µs, AIFS ≥34 µs
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Virtual Stations
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802.11e: EDCF – Beacon Frames
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802.11e: EDCF – Virtual Collisions
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802.11e: EDCF – Collisioni Virtuali
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802.11e: TXOP
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802.11e: EDCF
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EDCA Bursting
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EDCA Bursting: Pros / Cons
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EDCA Bursting: Pros / Cons
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802.11e: HCF
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802.11e: HCF
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802.11e: HCF
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MAC 802.11e: HCCA
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802.11e: HCF – QoS CFPoll Frame
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802.11e: HCF – QoS CFPoll Frame
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802.11e: HCF – QoS CFPoll Frame
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802.11e: HCF – Controlled Content.
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802.11e: HCF – Controlled Content.
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HCCA
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HC Behavior in HCCA
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QSTA Behavior in HCCA
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802.11e Superframe
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Polling in HCCA
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Traffic Signaling

3 1� ���+�����-��
����
�� ���--
���������������"

> 	������
������� �����������
��
�����

3 @ �!�(��
���������� ������� ���"����
-
���
�����������
�����
��
���)��� ������������
�
�� 
������

> 1,�@	�:1��--
��,���
-
���
��;�)��� ����C 	 ����
�,1(�

3 @ �!�����
��������
��
������������������������
��



Renato.LoCigno@dit.unitn.it

Thanks: TLC Networks Group – Politecnico di Torino
Nomadic Communications: 802.111e        50

Traffic Signaling
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Resource Scheduling 
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