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6.1.12 Dynamic preamble selection

The dynamic preamble selection (DPS) primitives apply to the UWB PHY allowing the temporary use of different preamble codes as a means to thwart a hostile third party attack on the ranging procedures.
6.1.12.1 MLME-DPS.request
This requests that the UWB PHY temporarily use the specified preamble code in transmitter and/or receiver for a single use. The semantics of this primitive are:

MLME-DPS.request {

TxDPSIndex;
RxDPSIndex;
DPSIndexDuration;

}

The primitive parameters are defined in Table 1.

Table 1—MLME-DPS.request parameters

	Name
	Type
	Value range
	Description

	TxDPSIndex 
	Integer 
	0 to 48
	The code index value for the UWB PHY transmitter to use in UWB SHR generation.  A value of 0 indicates that the phyPreambleCode value is used (Table 73).  See note below.

	 RxDPSIndex
	Integer 
	0 to 48
	The code index value for the UWB PHY receiver to use in SHR detection and reception.  A value of 0 indicates that the phyPreambleCode value is used (Table 73). See note below.

	DPSIndexDuration
	Integer 
	0 to (224 −1)
	This specifies a time in µs after which the DPS selection will revert to use the phyPreambleCode value in both transmitter and receiver, assuming it is not ended earlier by the issuing of either an MCP-DATA.request or an MCP-DATA.indication primitive (Table 73).


Note:
The TxDPSIndex and RxDPSIndex values select codes as per the “Preamble Sequence ID” column of Table 120 for the BPM-BPSK modulation mode, and Table 124 for the OOK modulation mode.  
6.1.12.1.1 When generated  

This primitive is generated by the next higher layer to request that the MLME temporarily uses the specified preamble codes in the UWB transmitter and receiver.
6.1.12.1.2 Effect on receipt

The MLME responds with an MLME-DPS.confirm primitive with the appropriate status parameter, and assuming the MLME-DPS.request has been successful, the resulting altered preamble codes persist until one of the follow events, after which the transmit and receive preamable codes revert to the one specified by the phyPreambleCode: 

· The DPS is cancelled by the upper layer issuing a new MLME-DPS.request with zero values for both TxDPSIndex and RxDPSIndex parameters,

· A frame is received and the MCP-DATA.indication primitive is generated, 

· A frame is transmitted via an MCP-DATA.request primitive and the MCP-DATA.confirm primitive is generated,

· The period specified by the DPSIndexDuration parameter expires and the MLME-DPS.indication primitive is issued.  

The use of DPS is further explained in 5.2.4.
6.1.12.2 MLME-DPS.confirm
The MLME-DPS.confirm primitive reports the results of the attempt to enable or disable DPS. 
The semantics of this primitive are:

MLME-DPS.confirm {

Status;

}

The primitive parameters are defined in Table 2.

Table 2—MLME-DPS.confirm parameters

	Name
	Type
	Value range
	Description

	Status 
	Enumeration
	SUCCESS,
DPS_NOT_SUPPORTED
	The result of the request to enable or disable DPS


6.1.12.2.1 When generated  

The MLME-DPS.confirm primitive is generated by the MLME and issued to its next higher layer in response to an MLME-DPS.request primitive.  

If any parameter value in the MLME-DPS.request primitive is out of range is not supported by the PD in its current PHY operating mode as selected by phyModeSelection, the status of DPS_NOT_SUPPORTED is returned.  If the request to enable or disable the DPS is successful, the MLME issues the MLME-DPS.confirm primitive with a status of SUCCESS. 
6.1.12.2.2 Effect on receipt

The upper layer is informed about the success or otherwise of its MLME-DPS.request attempt to configure a dynamic preamble selection. 
6.1.12.3 MLME-DPS.indication
The MLME-DPS.indication primitive informs the next higher layer that the DPSIndexDuration period, specified in the MLME-DPS.request, has expired and the preamble codes in both the transmitter and the receiver have reverted to use the code specified by the phyPreambleCode value.

The semantics of this primitive are:

MLME-DPS.indication { <empty> }

There are no parameters for this primitive. 
6.1.12.3.1 When generated  

The MLME-DPS.indication primitive is generated by the MLME and issued to the next higher layer subsequent to the MLME-DPS.request when a period of DPSIndexDuration elapses before any of the other events ending the dynamic preamble selection has occurred, i.e. when the timeout elapses without a frame being transmitted or received, or the DPS being cancelled by the upper layer.  

6.1.12.3.2 Effect on receipt

The upper layer is informed about the success or otherwise of its MLME-DPS.request attempt to configure a dynamic preamble selection.
6.1.13 Ranging calibration
A PD with a UWB PHY that supports ranging may optionally include the ability to dynamically characterize the internal delays that give rise to the phyTxRmarkerOffset and phyRxRmarkerOffset quantities.  These quantities represent the propagation time from the internal transmit timestamp to the transmit antenna, and the propagation time from the receive antenna to the internal receiver timestamp.  The MLME-CALIBRATE primitives are defined to support the characterization of these delays.
6.1.13.1 MLME-CALIBRATE.request
The MLME-CALBRATE.request primitive attempts to have the PD respond with ranging marker offset information. There are no parameters for this primitive.

MLME-CALBRATE.request { <empty> }

6.1.13.1.1 When generated  

This primitive is generated by the next higher layer to request the MLME to perform the requisite calibration process to characterize the antenna delays.  This may be done at any time but typically would be done during device initialization before any ranging exchanges are initiated 
6.1.13.1.2 Effect on receipt

If the PD does not support antenna delay calibration it shall issue the MLME-CALIBRATE.confirm with a Status of UNSUPPORTED, otherwises it shall issue the MLME-CALIBRATE.confirm with the results of the calibration, (see 6.1.13.2 for details).
6.1.13.2 MLME-CALIBRATE.confirm
The MLME-CALIBRATE.confirm primitive reports the result of a previous MLME-CALIBRATE.request, 

The semantics of this primitive are:
MLME-CALIBRATE.confirm{

Status; 
CalTxRMARKEROffset;
CalRxRMARKEROffset;

}

The primitive parameters are defined in Table 3.

Table 3—MLME-CALIBRATE.confirm parameters

	Name
	Type
	Value range
	Description

	 Status
	Enumeration
	SUCCESS,
UNSUPPORTED
	The status result of the attempt to return the delay calibration data.

	CalTxRMARKEROffset 
	Unsigned

Integer
	0 to (232 −1)
	A count of the propagation time from the transmit ranging counter to the transmit antenna. The units of this are defined in 10.4.1.  

	CalRxRMARKEROffset
	Unsigned

Integer
	0 to (232 −1)
	A count of the propagation time from the receive antenna to the receive ranging counter. The units of this are defined in 10.4.1.  


6.1.13.2.1 When generated  

The MLME-CALIBRATE.confirm primitive is generated by the MLME and issued to its next higher layer in response to an MLME-CALIBRATE.request primitive.

In some implementations the MLME-CALIBRATE.confirm may return values calibrated into the PD during its manufacture, in other cases the PD may perform a physical measurement of the delays. Either way, since system delays may depend on the PHY configuration, it is recommended to configure the required phyModeSelection, phyPreambleCode, etc. before initiating the MLME-CALIBRATE.request.

If the MLME-CALIBRATE feature is supported, the MLME issues the MLME-CALIBRATE.confirm primitive with a Status of SUCCESS, indicating that the CalTxRMARKEROffset and CalRxRMARKEROffset values are valid, otherwise the returned Status the status parameter will be set to UNSUPPORTED. 
6.1.13.2.2 Effect on receipt

The upper layer is informed about the success or otherwise of its MLME-CALIBRATE.request and if successful is informed of the antenna delay values for the transmit path and the receive path, as given by parameters CalTxRMARKEROffset and CalRxRMARKEROffset respectively.  It is expected that the upper layer may use these values to configure the phyTxRmarkerOffset and phyRxRmarkerOffset PIB attributes.
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