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Abstract

This memo summarizes the author’s perception of features appearing in the various proposals made for the 802.11 Enhanced DCF MAC protocol. A brief description is given for each feature, followed by the proposals that include it.  The features are grouped in categories specified in terms of the function they provide. The table was put together in order to contribute to the understanding and evaluation of these features for possible inclusion into the Standard.  

Table 1 summarizes the author’s perception of features appearing in the various proposals made for the 802.11 Enhanced DCF MAC protocol. A brief description is given for each feature, followed by the proposals that include it.  The features are grouped into categories specified in terms of the function they provide.  The categories cover the following functions:  

A. Basic Contention Resolution Approach

B. Class Differentiation 

C. Packet Classification 

D. Averting Packet Aging

E. Scheduling of Competing Traffic Streams at a Node

F. Adaptation to Traffic Intensity: Control Mechanism 

G. Adaptation to Traffic Intensity: Frequency

The table was put together in order to contribute to the understanding and evaluation of these features for possible inclusion into the Standard.  It is the author’s belief that the final recommendation would benefit from the inclusion of features from various proposals, to the extent of course that mutually exclusive features are not selected. We suggest that a group of compatible features be selected first, to be followed by subsequent refinement of the implementation details for each of the selected features.
With this in mind, the last column of the table assigns labels to each feature as follows:

· “IN AGREEMENT“ indicates that a feature is common to all proposals 
· “NO CONFLICT” indicates feature independence; i.e., the inclusion of the feature in the final proposal would not impact the inclusion of other features
· “EXCLUSIVE” indicates that other features are impacted by the inclusion of the feature in the final proposal
Selecting features, it should be kept in mind that, while for features labeled either as “IN AGREEMENT“ or “NO CONFLICT” a simple “include” or “not include” decision would suffice, features with the “EXCLUSIVE” label require a choice between conflicting alternatives; the competing alternatives are indicated in the table.

Table 1 Possible Features for E-DCF, by Purpose Category A-D (Page 1 of 2)

Feature Name
Description
Included in Proposals
Comment

A. Basic Contention Resolution



A.1 Backoff
A backoff counter is drawn from a random distribution
P-DCF

TCMA

V-DCF
IN AGREEMENT (present in all proposals) 

B. Class Differentiation



B.1 By Initial Backoff Parameters
The parameters (offset, window size) of the starting backoff distribution vary by class
P-DCF

TCMA

V-DCF
IN AGREEMENT (present in all proposals)

B.2  By Arbitration Time
The waiting time to start countdown after a transmission (DIFS for legacy) varies by class
TCMA
NO CONFLICT (compatible with all other features)

B.3  By Retrial Backoff Parameters
The rules to update the backoff distribution following collision vary by class
TCMA
NO CONFLICT (compatible with all other features)

B.4  By Dwell-Time Limit
The maximum time a packet may spend attempting transmission varies by class
TCMA
NO CONFLICT (compatible with all other features)

C.  Packet Classification 



C.1 Priority/Urgency Classes
The eight 802.1d Annex H.2 classes are mapped into N  priority/urgency classes 
P-DCF

TCMA

V-DCF
IN AGREEMENT (present in all proposals)

D. Averting Packet Aging 



D.1 Urgency Class Upgrade 
Packets in certain classes are upgraded dynamically [as their age increases] to reflect their transmission urgency
TCMA
NO CONFLICT (compatible with all other features)

D.2 Packet Expiration
Packets are eliminated from queue when queueing times reach class-specific thresholds
TCMA
NO CONFLICT (compatible with all other features)

Table 1 Possible Features for E-DCF, by Purpose Category E-G (Page 2 of 2)

Feature Name
Description
Included in Proposals
Comment

E.  Scheduling of Competing Traffic Streams at a Node



E.1 Parallel Queues
Class specific queues are maintained at a node with own backoff countdown
V-DCF

TCMA
NO CONFLICT (compatible with all other features)

F. Adaptation to Traffic Intensity: Control Mechanism



F.1  Point-coordinated
A point coordinator monitors traffic and sends adjustment parameters regularly
P-DCF

V-DCF
EXCLUSIVE (select none or one option in category)

F.2  Distributed
A node (STA or AP) updates traffic from local information as needed 
TCMA
EXCLUSIVE (select none or one option in category)

G. Adaptation to Traffic Intensity: Frequency



G.1  On First Backoff
Backoff process is adjusted for traffic on first backoff
P-DCF

TCMA

V-DCF
IN AGREEMENT (present in all proposals)

G.2  On Retrial Backoff
Backoff process is adjusted on retrial, based on congestion estimates 
P-DCF

TCMA

V-DCF
NO CONFLICT (compatible with all other features)

G.3  Continuous –Redraw Backoff
Before backoff expires, new backoff counter is drawn regularly (based on current congestion estimates) and backoff countdown restarts
P-DCF
EXCLUSIVE (select none or one of  G3 or G4)

G.4  Continuous – Backoff  Scaling
Current backoff counter is scaled up or down if  traffic intensity changes substantially
(TCMA)

EXCLUSIVE (select none or one of  G3 or G4)

� Proposal offered only if continuous adaptation to traffic is deemed necessary.
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