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Abstract

 This proposal has suggested MP(Multi-Poll)-DCF which is able to meet simplicity and backward compatibility, as well as providing flexibility in polling time interval. Because MP-DCF is based on the DCF, it can be easily implemented by slightly modifying a portion of DCF function.

Overview

Drawbacks of the Legacy System

 PCF is a centralized MAC protocol, which is able to support collision free and time bounded services. However, in order to support all the time bounded services, system parameters should be efficiently adjusted. As shown in [figure 1], beacon interval and CFP duration depend on the minimum polling interval of the time bounded service.

 In spite of the complexity, PCF is also hard to meet the time requirement for real-time traffic due to inflexibility of polling period.

 In order to solve these problems, IEEE 802.11 TGe is exploiting new technologies such as E-DCF, HCF and so on.

 Even if these methods achieve high efficiency and meet the time requirement for real time traffic, it is not easy to meet simplicity and backward compatibility.
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Figure 1 – beacon interval and CFP duration

, 

To Support the QoS 

 HCF has flexibility in polling interval using CFB(Contention Free Burst). However, it has more complexity than PCF, because HCF has been originated from PCF.  This proposal has suggested MP(Multi-Poll)-DCF which is able to meet simplicity and backward compatibility, as well as providing flexibility in polling time interval. Because MP-DCF is based on the DCF, it can be easily implemented by slightly modifying a portion of DCF function. 
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Figure 2 – polling interval

MP-DCF 
 The MP-DCF has features as follows,

1. The MP burst can be inserted at any time. 

2. AP has priority over the usage of wireless medium, using PIFS instead of DIFS.

3. Operation of STA is based on DCF, as shown in [figure 3].

4. For MP-DCF, Multi-Poll message type must be added. In order to support ACK burst,  DelayedAckBurst message type may be added. 

5. TXOP can be extended to MP-DCF in similar way of HCF.

 [Figure 4] illustrates the example of MP-DCF mechanism.
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Figure 3 – Operation of STA

Figure 4 – Mechanism of MP-DCF
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MP-DCF with TXOP

 In order to support more strong QoS, AP should control the transmission time for each STA. TXOP concept can be extended to MP-DCF in similar way of HCF, as shown in [figure 5].
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Figure 5 – TXOP of MP-DCF

Ack Policy

 MP-DCF has two types of acknowledgement methods, which are LegacyAck and DelayedAckBurst. 

 In LegacyAck, when AP correctly received a data packet during the MP period, it transmits ACK after SIFS, as shown in [figure 6]. It can be used in case that the fast ACK is needed.
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Figure 6 – LegacyAck

 In DelayedAckBurst, AP transmits ACK burst for all the received data packets at the end of MP-DCF period, as shown in [figure 7]. DelayedAckBurst can be optionally used for efficient usage of wireless medium.
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Figure 7 – DelayedAckBurst

Frame format

 The format of Multi-Poll frame is shown in [Table 1]. 

Table 1 – Multi-Poll frame format

	2
	2
	6
	2
	1
	6 *  n
	4

	Frame control
	Dur/ID
	BSSID
	Record

Count
	Ack
Policy
	Poll-Record
	RCS

	
	
	
	
	
	AID(2)
	Backoff

Time(2)
	Time

Limit(2)
	


 AckPolicy field indicates which acknowledgement method is used in Multi-Poll period. The field is set to 0 if LegacyAck is used. If DelayedAckBurst is used, it is set to 1.
 RecordCount field indicates the number of Poll-Records if LegacyAck is used. If DelayedAckBurst is used, the field is set to the number of Poll-Record plus 1 because AP must transmit the DelayedAckBurst frame at the end of the MP burst.  Poll-Record consists of AID, BackoffTime and TimeLimit. 
 The format of DelayedAckBurst frame is shown in [Table 2].
Table 2 – DelayedAckBurst frame format

	2
	2
	6
	6
	2
	6*RecordCount
	4

	Frame control
	Dur/ID
	RA
	TA
	Record Count
	Ack-Record
	RCS

	
	
	
	
	
	AID(2)
	Num(2)
	Bitmap(2)
	

	
	
	
	
	
	
	flag
	sequence
	
	


 RecordCount field indicates the number of Ack-Record.

 AID field contains the AID of the STA receiving the Ack.

 The Num field of Ack-Record is defined in the table below.

	others

3 bit
	FragmentNum
1 bit
	SequenceNum
12 bit
	bitmap information

	reserved
	0
	0-212
	specify the reception status of the MSDU whose sequence number is SequenceNum and the following 15 MSDUs

	reserved
	1
	0-212
	specify the reception status of the fragments of the MSDU whose sequence number is SequenceNum
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