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	Abstract
	Metrics to enable higher layers to assess network performance and behavior and aide in MSDU segmentation decisions
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New MAC PIB Attributes
To be appended to Table 86 (in IEEE Std 802.15.4™-2006) (Table 127 in P802.15.4Rollup2009-D1.pdf)
	Attribute
	Identifier
	Type
	Range 
	Description
	Default

	macCounterOctets †
	0x80
	integer
	1 – 4
	Defines the counter size in octets for attributes 0x81 through 0x88. 
	§

	macRetryCount 
	0x81
	integer
	0 – (2^(8*macCounterOctets)-1)
	The number of transmitted frames that required exactly one retry before acknowledgement
	0

	macMultipleRetryCount 
	0x82
	integer
	0 – (2^(8*macCounterOctets)-1)
	The number of transmitted frames that required more than one retry before acknowledgement
	0

	macTXFailCount 
	0x83
	integer
	0 – (2^(8*macCounterOctets)-1)
	The number of transmitted frames that did not result in an acknowledgement after macMaxFrameRetries
	0

	macTXSuccessCount 
	0x84
	integer
	0 – (2^(8*macCounterOctets)-1)
	The number of transmitted frames that were acknowledged within macAckWaitDuration after the initial data frame transmission
	0

	macFCSErrorCount 
	0x85
	integer
	0 – (2^(8*macCounterOctets)-1)
	The number of received frames that discarded due to an incorrect FCS
	0

	macSecurityFailure 
	0x86
	integer
	0 – (2^(8*macCounterOctets)-1)
	The number of received data frames that were returned from the procedure described in  7.5.9.2.3 (Incoming frame security procedure) with any status other than “SUCCESS”
	0

	macDuplicateFrameCount
	0x87
	integer
	0 – (2^(8*macCounterOctets)-1)
	The number of received data frames that contained the same sequence number as a frame previously received (accounting for wrap-around of macDSN).
	0

	macRXSuccessCount
	0x88
	integer
	0 – (2^(8*macCounterOctets)-1)
	The number of received data frames that were received correctly
	0


† Read-only 
§ Implementation-dependant
Insert the following section following 7.4.2:

7.4.3 MAC Performance Metrics
MAC PIB attributes 0x81 through 0x88 are provided to enable the assessment of network performance and connection quality by higher layers. 
MAC PIB attribute 0x80 (macCounterOctets) defines the size of the counters providing attributes 0x81 through 0x88. The values of 1 though 4 correspond to counters of 8, 16, 24, or 32 bits. Attributes 0x80 is read-only and set by the implementer depending on the PHY characteristics and other considerations. 
The counters implementing MAC PIB attributes 0x81 through 0x88 shall wrap to 0 when incremented beyond their maximum value (2^(8*macCounterOctets)-1). Attributes 0x81 through 0x88 are read/write and may be reset by higher layers by writing a 0 value.
The attributes macRetryCount, macMultipleRetryCount, macTXFailCount, macTXSuccessCount relate to data frame transmission. Each MSDU transferred into the MAC layer through the MCPS-DATA.request primitive shall increment exactly one of these four attribute counters depending on the final disposition of the frame as described in Table 86.
The attributes macFCSErrorCount, macSecurityFailure, macDuplicateFrameCount, macRXSuccessCount relate to data frame reception. Each MSDU transferred out of the MAC layer through the MCPS-DATA.indication primitive shall increment at least one of these four attribute counters based on the status of the frame as described in Table 86.

To create a list of PHY-related metrics, it is recommended that higher layers store relevant parameters of MCPS-DATA.indication such as mpduLinkQuality and DataRate for each unique Source Address (SrcAdr). The higher layers may also query PLME-ED.request to establish an idle channel noise measurement.
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