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[ The text below is draft text defining the MAC Primitives necessary for initiating transmission of a blink frame (e.g. in an RFID tag) and for reporting the reception of a blink frame (e.g. in an RFID reader).  It is expected that the following text should be inserted in 802.15.4 (2006) after Table 40 and before section “7.1.1.1 MCPS-DATA.request”.]
The blink frame is a periodic transmission from tagged assets that is received by RFID reader infrastructure.  The blink frame has been designed to be of minimal size to make its transmission require the lowest amount of energy to give maximum battery life to asset tags.  Transmission and reception of the blink frame is controlled and signaled using the following primitives:

	Primitive
	Request
	Confirm
	Indication

	MCPS-BLINK
	7.1.1.7
	7.1.1.8
	7.1.1.9


Support of these primitives is optional in both FFD and RFD, but active RFID devices are mandated to support the appropriate primitives, i.e. MCPS-BLINK.request and MCPS-BLINK.confirm in tags and MCPS-BLINK.indication in reader devices
 [It is expected that the following text should be inserted between 802.15.4 (2006) sections “7.1.1.6 Data service message sequence chart” and “7.1.2 MAC management service”.]
7.1.1.7 MCPS-BLINK.request

The MCPS-BLINK.request primitive requests the transmission of a blink frame with its optional data payload.
7.1.1.7.1 Semantics of the service primitive

The semantics of the MCPS-BLINK.request primitive are as follows:

    MCPS-BLINK.request
(

AddrMode,

DstPANId,

sduLength,

sdu,

SecurityLevel,

KeyIdMode,

KeySource,

KeyIndex,

UWBPRF, 

UWBPreambleSymbolRepetitions, 

DataRate
)

Table xx1 specifies the parameters for the MCPS-BLINK.request primitive.
Table xx1—MCPS-BLINK.request parameters

	Name
	Type
	Valid range
	Description

	AddrMode
	Integer
	0x00–0x03
	The addressing mode for this primitive and subsequent blink frame. This value can take one of the following values:

0x00 = no address (addressing fields omitted, see 7.2.1.1.6).

0x01 = 64-bit source address included (i.e. this is the value of aExtendedAddress)
0x02 = destination PAN ID included.

0x03 = 64-bit source address and  16-bit destination PAN ID included


	DstPANId
	Integer
	0x0000–0xffff
	The 16-bit PAN identifier of the PAN to which the blink is being addressed, used in addressing modes 2 and 3.

	sduLength
	Integer
	≤ aMaxMACPayloadSize
	The number of octets of SDU to be included in the optional payload allowed in the blink frame to be transmitted by the MAC sublayer entity.

	sdu
	Set of octets
	-
	The set of octets to be included in the optional payload allowed in the blink frame to be transmitted by the MAC sublayer entity.

	SecurityLevel

	Integer
	0x00–0x07
	The security level to be used (see Table 95 in 7.6.2.2.1).

	KeyIdMode
	Integer
	0x00–0x03
	The mode used to identify the key to be used (see Table 96 in 7.6.2.2.2). This parameter is ignored

	KeySource
	Set of 0, 4, or 8 octets
	As specified by the KeyIdMode parameter. 
	The originator of the key to be used (see 7.6.2.4.1). This parameter is ignored if the KeyIdMode parameter is ignored or set to 0x00.

	KeyIndex
	Integer
	0x01–0xff
	The index of the key to be used (see 7.6.2.4.2). This parameter is ignored if the KeyIdMode

	UWBPRF
	Enumeration
	PRF_OFF, NOMINAL_4_M, NOMINAL_16_M, NOMINAL_64_M
	The pulse repetition value of the transmitted PPDU. Non-UWB PHYs use a value of PRF_OFF.

	UWBPreambleSymbolRepetitions
	Enumeration
	0, 16, 64, 1024, 4096
	The preamble symbol repetitions of the UWB PHY frame to be transmitted by the PHY entity. A value of 0 is used

	DataRate
	Enumeration
	0, 1, 2, 3, 4
	The data rate of the PHY frame to be transmitted by the PHY entity. A value of 0 is used with a non-UWB or non-CSS PHY. A value of 1 or 2 is used with CSS PHYs (1 corresponds to 250 kb/s rate and 2 corresponds to 1 Mb/s rate) and 1 though 4 with UWB PHYs. See Table 39g (in 6.8a.7.1) for UWB rate definitions.


7.1.1.7.2 Appropriate usage

The MCPS-BLINK.request primitive is generated when upper layer wants to initiate transmission of a blink frame.

7.1.1.7.3 Effect on receipt

On receipt of the MCPS-BLINK.request primitive, the MAC sublayer entity begins the transmission of the blink frame including any payload defined by the sdu and sduLength parameters.

The MAC sublayer builds an MPDU to transmit from the supplied arguments. The flags in the AddrMode parameter correspond to subfields in the Frame Control field (see 7.2.1.1) and are used to construct both the Frame Control and addressing fields of the blink frame. 
A blink frame is an unacknowledged, direct transmission applicable only in a nonbeacon-enabled PAN.

Where ranging capability is part of the PHY (e.g. for UWB and CSS PHYs) the blink frame is always sent as ranging frame.
If the SecurityLevel parameter is set to a valid value other than 0x00, indicating that security is required for this frame, the MAC sublayer will set the Security Enabled subfield of the Frame Control field to one. The MAC sublayer will perform outgoing processing on the frame based on the DstAddr, SecurityLevel, KeyIdMode, KeySource, and KeyIndex parameters, as described in 7.5.8.2.1. If any error occurs during outgoing frame processing, the MAC sublayer will discard the frame and issue the MCPS-BLINK.confirm primitive with the error status returned by outgoing frame processing.

If the transmission uses CSMA-CA and the CSMA-CA algorithm failed due to adverse conditions on the channel, the MAC sublayer will discard the MPDU and issue the MCPS-BLINK.confirm primitive with a status of CHANNEL_ACCESS_FAILURE.

If the MPDU was successfully transmitted the MAC sublayer will issue the MCPS-BLINK.confirm primitive with a status of SUCCESS.

If any parameter in the MCPS-BLINK.request primitive is not supported or is out of range, the MACsublayer will issue the MCPS-BLINK.confirm primitive with a status of INVALID_PARAMETER.

7.1.1.8 MCPS-BLINK.confirm

The MCPS-BLINK.confirm primitive reports the results of a request to transmit a blink frame with its optional data payload.

7.1.1.8.1 Semantics of the service primitive

The semantics of the MCPS-BLINK.confirm primitive are as follows:

   MCPS-BLINK.confirm 
(

status,

Timestamp,

RangingCounter

)

Table xx2 specifies the parameters for the MCPS-DATA.confirm primitive.

7.1.1.8.2 When generated

The MCPS-BLINK.confirm primitive is generated by the MAC sublayer entity in response to an MCPS-BLINK.request primitive. The MCPS-BLINK.confirm primitive returns a status of either SUCCESS, indicating that the request to transmit was successful, or the appropriate error code. The status values are fully described in xxxxxx and subclauses referenced by xxxxxx
Table xx2—MCPS-BLINK.confirm parameters

	Name
	Type
	Valid range
	Description

	status 


	Enumeration
	SUCCESS,

CHANNEL_ACCESS_FAILURE,

INVALID_ADDRESS,

FRAME_TOO_LONG,

UNAVAILABLE_KEY,

UNSUPPORTED_SECURITY, UNSUPPORTED_PRF or

INVALID_PARAMETER


	The status of the blink transmission.

	Timestamp
	Integer
	0x000000–0xffffff
	Optional. The time, in symbols, at which the blink was transmitted (see 7.5.4.1).

The value of this parameter will be considered valid only if the value of the status parameter is SUCCESS; if the status parameter is not equal to SUCCESS, the value of the Timestamp parameter shall not be used for any other purpose. The symbol boundary is described by macSyncSymbolOffset (see Table 86 in 7.4.1).

This is a 24-bit value, and the precision of this value shall be a minimum of 20 bits with the lowest 4 bits being the least significant.

	RangingCounter
	Unsigned Integer 
	0x0–0xFFFFFFFFFFFF
	A count in local time units corresponding to the RMARKER at the antenna during the transmission of the blink frame.  

A value of 0x0 is used if ranging is not supported or this is not a UWB PHY. 


7.1.1.8.3 Appropriate usage

On receipt of the MCPS-BLINK.confirm primitive, the initiating device is notified of the result of its request to transmit the Blink frame. If the transmission attempt was successful, the status parameter will be set to SUCCESS. Otherwise, the status parameter will indicate the error.

7.1.1.9 MCPS-BLINK.indication

The MCPS-BLINK.indication primitive indicates the reception of blink frame from the MAC sublayer to the upper layers.

7.1.1.9.1 Semantics of the service primitive

The semantics of the MCPS-BLINK.indication primitive are as follows:

  MCPS-DATA.indication 
(

AddrMode,

SrcAddr,
DstPANId

sduLength,

sdu,

pduLinkQuality,

DSN,

Timestamp,

SecurityLevel,

KeyIdMode,

KeySource,

KeyIndex

UWBPRF,

UWBPreambleSymbolRepetitions,

DataRate,

RangingCounter,

RangingTrackingInterval,

RangingOffset,

RangingFOM,

AngleOfArrival,

RSSI

)

Table xx3 specifies the parameters for the MCPS-BLINK.indication primitive.

Table xx3—MCPS-BLINK.indication parameters

	Name
	Type
	Valid range
	Description

	AddrMode
	Integer
	0x00–0x03
	The addressing mode for received blink frame, and this primitive. This can take have one of the following values:

0x00 = no address (addressing fields omitted, see 7.2.1.1.6).

0x01 = 64-bit source address included (i.e. this is the value of aExtendedAddress)

0x02 = destination PAN ID included.

0x03 = 64-bit source address and  16-bit destination PAN ID included



	SrcAddr
	Device address
	0x0 to 0xFFFFFFFFFFFFFFFF
	64-bit source address the tag device that sent the blink frame, as used in addressing modes 1 and 3.

	DstPANId


	Integer
	0x0000–0xffff
	The 16-bit PAN identifier of the PAN to which the blink is being addressed, used in addressing modes 2 and 3.

	sduLength
	Integer
	≤ aMaxMACPayloadSize
	The number of octets of SDU included in the optional payload of the received blink frame.

	sdu
	Set of octets
	-
	The set of octets included in the optional payload of the receiver blink frame

	pduLinkQuality
	Integer
	0x00–0xff
	LQI value measured during reception of the MPDU.
Lower values represent lower LQI (see 6.9.8).

	DSN
	Integer
	0x00–0xff
	The DSN of the received data frame

	Timestamp
	Integer 
	0x000000–0xffffff 
	Optional. The time, in symbols, at which the data were received (see 7.5.4.1).

The symbol boundary is described by macSyncSymbolOffset (see Table 86 in 7.4.1).

This is a 24-bit value, and the precision of this value shall be a minimum of 20 bits,

	SecurityLevel
	Integer
	0x00–0x07
	The security level purportedly used by the received blink frame (see Table 95 in 7.6.2.2.1).

	KeyIdMode
	Integer
	0x00–0x03
	The mode used to identify the key purportedly used bythe originator of the received frame (see Table 96 in 7.6.2.2.2). This parameter is invalid if the SecurityLevel parameter is set to 0x00.

	KeySource
	Set of 0, 4, or 8 octets


	As specified by the KeyIdMode parameter


	The originator of the key purportedly used by the originator of the received frame (see 7.6.2.4.1). This parameter is invalid if the KeyIdMode parameter is invalid or set to 0x00.

	KeyIndex


	Integer
	0x01–0xff
	The index of the key purportedly used by the originator of the received frame (see 7.6.2.4.2). This parameter is invalid if the KeyIdMode parameter is invalid or set to 0x00.

	UWBPRF
	Enumeration
	OFF, NOMINAL_4_M, NOMINAL_16_M, NOMINAL_64_M


	The pulse repetition value of the received PPDU. Non-UWB PHYs use a value of OFF.

	UWBPreambleSymbolRepetitions
	Enumeration
	0, 16, 64, 1024, 4096
	The preamble symbol repetitions of the UWB PHY frame received by the PHY entity. A value of 0 is used with a non-UWB PHY.

	DataRate
	Enumeration
	0, 1, 2, 3, 4
	The data rate of the PHY frame received by the PHY entity. A value of 0 is used with a non-UWB or non-CSS PHY.

	RangingCounter
	Unsigned Integer
	0x0–0xFFFFFFFFFFFF
	A count in local time units corresponding to the RMARKER at the antenna during the reception of the blink frame.  

A value of 0x0 is used if ranging is not supported or this is not a UWB PHY.

	RangingTrackingInterval
	Integer
	0x00000000–0xFFFFFFFF


	A 4-octet count of the time units in a message exchange over which the tracking offset was measured. If tracking based crystal characterization is not supported or this is not a UWB PHY, a value of x00000000 is used. See 6.8a.15.2.2.

	RangingOffset
	Signed Magnitude Integer


	0x000000–0x0FFFFF
	A 3-octet count of the time units slipped or advanced by the radio tracking system over the course of the entire tracking interval. The top 4 bits are reserved and set to zero. The most significant of the active bits is the sign bit. See 6.8a.15.2.1.

	RangingFOM
	Integer
	0x00–0x7F
	A 1-octet FoM characterizing the ranging measurement. The MSB is reserved and is zero. The remaining 7 bits are used in three subfields: Confidence Level, Confidence Interval, and Confidence Interval Scaling Factor. See 6.8a.15.3.

	AngleOfArrivalAzimuth
	Float
	-π to +π
	Azimuth Angle of arrival in radians 

	AngleOfArrivalElevation
	Float
	-π to +π
	Elevation Angle in radians 

	RSSI
	Integer


	0x00-0xFF
	Received signal strength. This is an estimate of the power level of received signal as measured during the frame preamble.


7.1.1.9.2 When generated

The MCPS-BLINK.indication primitive is generated by the MAC sublayer and issued to the upper layers on receipt of a blink frame at the local MAC sublayer entity that passes the appropriate message filtering operations as described in 7.5.6.2.

7.1.1.9.3 Appropriate usage

On receipt of the MCPS-BLINK.indication primitive, the upper layers are notified of the arrival of the blink frame at the device. 






