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1. IFS
1.1 IFS
The time interval between frames is called the IFS. Three different IFSs are defined:

a) MIFS
minimum interframe space

b) DIFS
distributed interframe space

c) EIFS
extended interframe space
Figure 1 shows some of IFS relationships. Timings are referenced from occurrence of the PHY interface primitives: PHY-TXEND.confirm, PHY-TXSTART.confirm, PHY-RXSTART.indication, and PHY-RXEND.indication.
The different IFSs shall be independent of the PD bit rate. The IFS timings are defined as time gaps on the medium, and the IFS timings are fixed for each PHY during the CAP. The MIFS is variable during the CFP, where the DIFS and EIFS are not applicable.
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Figure 1 —IFS relationships

1.1.1 MIFS
The MIFS is the time from the end of the last symbol of the previous frame to the beginning of the first symbol of the subsequent frame as seen at the air interface.

The MIFS shall be used prior to transmission of an ACK frame or a CTS frame.
The MIFS timing shall be achieved when the transmission of the subsequent frame is started at the beginning of the Rx/Tx slot as specified in 1.1.4.
An IEEE 802.15.8 implementation shall not allow the space between frames that are defined to be separated by a MIFS time, as measured on the medium, to vary from the nominal MIFS value by more than ±10% of MIFS for the PHY in use.

1.1.2 DIFS
The DIFS shall be used by PDs operating under p-EIED to transmit data frames (MPDUs) and management frames (MMPDUs). A PD using p-EIED shall be allowed to contend to transmit if both 
· Its CS mechanism determines that the medium is idle at the beginning of the Rx/Tx slot of the second Slot Time as defined in 1.1.4 after a correctly received frame.
· The PD’s backoff time has expired.

1.1.3 EIFS
The EIFS shall be used by PDs, operating under p-EIED, before transmission, when it determines that the medium is idle following reception of a frame for which the PHY-RXEND.indication primitive contained an error or a frame for which the FCS value was not correct. The duration of an EIFS is defined in 1.1.4. 
 The EIFS interval shall begin following indication by the PHY that the medium is idle after detection of the erroneous frame, without regard to the virtual CS mechanism. The PD shall not begin a transmission until the expiration of the later of the NAV and EIFS.
The EIFS is defined to provide enough time for another PD to acknowledge what was, to this PD, an incorrectly received frame before this PD commences transmission. Reception of an error-free frame during the EIFS resynchronizes the PD to the actual busy/idle state of the medium, so the EIFS is terminated and medium access (using DIFS and, if necessary, backoff) continues following reception of that frame. At the expiration or termination of the EIFS the PD reverts to the NAV and physical CS to control access to the medium.
1.1.4 Timing relations
The IFSs indicates periods of time on the medium. The attributes of the IFSs are determined by the specific PHY (see Figure 2 for timing relationships).
All ends of transmission are referenced from the end of the last symbol of the PPDU. The beginning of transmission refers to the first symbol of the next PPDU. All MAC timings are referenced from the PHY-TXEND.confirm, PHYTXSTART.confirm, PHY-RXSTART.indication, and PHY-RXEND.indication primitives.
Two PHY characteristics are of primary concern to the MAC: MIFSTime and SlotTime. Such timings may be used to manage fairness in contending to the medium. MIFSTime and SlotTime are determined per PHY for the CAP. MIFSTime is determined per PHY for the CFP.
Table 1 —MIFS timing for CAP and CFP
	MIFS

	CAP
	CFP
	Remark for CFP

	MIFSTime
	12 symb
 
	MPDUSize ≤ aMaxMIFSFrameSize

	
	40 symb
	MPDUSize >  aMaxMIFSFrameSize

	
	t_ack
	If response frame is immediate ACK
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Figure 2 —IFS timing relationships
MIFSTime = aRxPHYDelay + aMACProcessingDelay+ aRXTxTurnAroundTime               LISTNUM STDS_EQ \* MERGEFORMAT 
SlotTime = aAirPropagationTime+  aCCATime + aMACProcessingDelay +

                                   aRXTxTurnAroundTime                                                                       LISTNUM STDS_EQ \* MERGEFORMAT 
where D1=aRxPHYDelay is referenced from the end of the last symbol of a PPDU on the medium. 
M=aMACProcessingDelay.

Rx/Tx=aRxTxTurnAroundTime= aTxPHYDelay + aRxTxSwitchTime + aTxRampOnTime.
D2=D1+aAirPropagationTime.

CCAd=aCCATime-D1.

The attribute aAirPropagationTime describes variations in actual propagation time that are accounted for in a PD and specified in Table 1.  aAirPropagationTime together with the  maximum transmit power level allow to control the coverage area. 

Table 2 —Coverage parameters
	n
	aAirPropagationTime

(µs)

	0 ─ 10
	n

	11 ─ 255
	Reserved


Radio waves propagate approximately at 300 m/µs in free space. For instance, 1 µs would be the upper limit for a PD maximum one-way distance of 150 m (300 m round trip). 
The DIFS and EIFS are derived by the Equations (1) and (2) as
DIFS = MIFSTime + 2 SlotTime                                                                                             LISTNUM STDS_EQ \* MERGEFORMAT 
EIFS = MIFSTime + AckTxTime + DIFS                                                                               LISTNUM STDS_EQ \* MERGEFORMAT 
where AckTxTime is the time required to transmit an Ack frame  at the lowest PHY mandatory rate.
�Numbers under discussion
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