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6.2.1.1.1  Semantics of the service primitive

The semantics of the PD-DATA.request primitive is as follows:


PD-DATA.request (



psduLength,



psdu,



PreambleType


)

Table 6 specifies the parameters for the PD-DATA.request primitive.

Table 6—PD-DATA.request parameters

Name
Type 
Valid range
Description

...
...
...
...

PreambleType
Enumeration
TYPE_1, TYPE_2,  TYPE_3,  ..
Optional. The preamble type of the PHY frame to be transmitted by the PHY entity.

6.2.1.1.4  Semantics of the service primitive

The semantics of the PD-DATA.confirm primitive is as follows:


PD-DATA.confirm (



status,



Timestamp



)

Table 7 specifies the parameters for the PD-DATA.confirm primitive.

Table 7—PD-DATA.confirm parameters

Name
Type 
Valid range
Description

...
...
...
...

Timestamp
Integer 
0x000000-0xFFFFFF
Optional. The timestamp with high resolution (see 6.8.3.3) of the PHY frame transmitted by the PHY entity. Implementation specific.

....

6.2.1.2.1  Semantics of the service primitive

The semantics of the PD-DATA.indication primitive is as follows:


PD-DATA.indication (



psduLength,



psdu,



ppduLinkQuality,



PreambleType,



Timestamp

)

Table 8 specifies the parameters for the PD-DATA.indication primitive.

Name
Type 
Valid range
Description

...
...
...
...

ppduLinkQuality
Bitmap
0x0000000-0xFFFFFFFF
The 8 LSBs represent the link quality (LQI) value measured during

reception of the PPDU (see 6.9.8). 

Optional. The 24 MSBs represent the figure of merit information of a ranging operation (see 6.8.3.4 ).  

PreambleType
Enumeration
TYPE_1, TYPE_2,  TYPE_3,  ..
Optional. The preamble type of the PHY frame received by the PHY entity.

Timestamp
Integer 
0x000000-0xFFFFFF
Optional. The timestamp  with high resolution (see 6.8.3.3) of the PHY frame received by the PHY entity. Implementation specific.

....

6.3.1.5  PTI field

The PTI field is ? bits in length and specifies the preamble length. For improved robustness the field contains redundant information to tolerate bit errors. Table 21a summarizes the PTI field value versus the preamble length.

Table 21—PTI values

PTI field
Preamble length

0x?
50 µs

0x?
500 µs

0x?
4000 µs

...

Table 23—PHY PIB attributes

Attribute
Identifier
Type 
Range
Description
Default

...
...
...
...
...


phyRangingSupported†


0x05
Boolean
TRUE or FALSE
This indicates whether the PHY sublayer supports the optional ranging features*.
FALSE

phyTxSyncSymbolOffset†
0x06
Integer
0x000000-0xFFFFFF
Optional. The offset, measured in high resolution, between the symbol boundary at which the PLME captures the timestamp of each transmitted frame, and the onset of the first symbol past the SFD leaving the antenna.
Implementation specific

phyRxSyncSymbolOffset†
0x07
Integer
0x000000-0xFFFFFF
Optional. The offset, measured in high resolution, between the symbol boundary at which the PLME captures the timestamp of each received frame, and the onset of the first symbol past the SFD arriving on the antenna.
Implementation specific

*optional PHY ranging features: to be listed ...

...

7.1.1.1.1  Semantics of the service primitive

The semantics of the MCPS-DATA.request primitive is as follows:


MCPS-DATA.request (



SrcAddrMode,



SrcPANId,



SrcAddr,



DstAddrMode,



DstPANId,



DstAddr,



msduLength,



msdu,



msduHandle,



TxOptions,



SecurityLevel,



KeyIdMode,



KeyId,



ServiceType



)

Table 41 specifies the parameters for the MCPS-DATA.request primitive.

Table 41—MCPS-DATA.request parameters

Name
Type 
Valid range
Description

...
...
...
...

ServiceType
Enumeration 
SERVICE_DATA, SERVICE_RANGING
Optional. The service type of the MSDU to be transmitted by the MAC sublayer entity.

....

7.1.1.2.1  Semantics of the service primitive

The semantics of the MCPS-DATA.confirm primitive is as follows:


MCPS-DATA.confirm (


msduHandle,


status,


Timestamp,


TimestampAck,


mpduLinkQualityAck

)

Table 42 specifies the parameters for the MCPS-DATA.confirm primitive.

Table 42—MCPS-DATA.confirm parameters

Name
Type 
Valid range
Description

...
...
...
...

Timestamp
List of Integer
0x000000-0xFFFFFF
Optional. List of two values. The first value represents the time in symbols, at which the data were transmitted (see 7.5.4.1).

The value(s) of this parameter will only be considered valid 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 determined by macSyncSymbolOffset (see Table 86).

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

The second value determines the symbol boundary with high resolution (see 6.2.1.1.4) instead of by the macSyncSymbolOffset attribute.    Implementation specific.

TimestampAck
List of Integer
0x000000-0xFFFFFF
Optional. List of two values. The first value represents the time in symbols, at which the acknowledgment frame was received.

The values of this parameter will only be considered valid 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. 

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

The second value determines the symbol boundary with high resolution.  Implementation specific.

Parameter is only valid, when an acknowledged transmission

was requested and the acknowledgment was received successfully.

mpduLinkQualityAck
Bitmap
0x00000000-0xFFFFFFFF
Optional. The 8 LSBs represent the link quality indication (LQI) value measured during reception of the acknowledgment frame. Lower values represent lower LQI (see 6.9.8). 

The 24 MSBs represent the figure of merit information of a ranging operation (see 6.8.3.4 ).  

Parameter is only valid, when an acknowledged transmission

was requested.

....

7.1.1.3.1  Semantics of the service primitive

The semantics of the MCPS-DATA.indication primitive is as follows:


MCPS-DATA.indication (



SrcAddrMode,



SrcPANId,



SrcAddr,



DstAddrMode,



DstPANId



DstAddr,



msduLength,



msdu,



mpduLinkQuality,



SecurityLevel,



DSN,



Timestamp,



TimestampAck,



GrpAddress,



SrcAddrMatch,



status,



ServiceType

)

Table 43 specifies the parameters for the MCPS-DATA.indication primitive.

Table 43—MCPS-DATA.indication parameters

Name
Type 
Valid range
Description

...
...
...
...

mpduLinkQuality
Bitmap
0x00000000-0xFFFFFFFF
The 8 LSBs represent the link quality indication (LQI) value measured during reception of the acknowledgment frame. Lower values represent lower LQI (see 6.9.8). 

Optional. The 24 MSBs represent the figure of merit information of a ranging operation (see 6.8.3.4 ).  

...
...
...
...

Timestamp
List of Integer
0x000000-0xFFFFFF
Optional. List of two values. List of three values. The first value represents the time in symbols, at which the data were received (see 7.5.4.1).

The symbol boundary is determined by macSyncSymbolOffset (see Table 86).

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

The second value determines the symbol boundary with high resolution (see 6.2.1.2.1) instead of by the macSyncSymbolOffset attribute. Implementation specific.

TimestampAck
List of Integer
0x000000-0xFFFFFF
Optional. List of two values. The first value represents the time in symbols, at which the acknowledgment frame was transmitted.

The value of this parameter will only be considered valid if the value of the status parameter is ACK; if the status parameter is not equal to ACK, the value of the Timestamp parameter shall not be used for any other purpose. 

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

The second value determines the symbol boundary with high resolution. Implementation specific.

status
Enumeration
ACK, NO_ACK
Optional. The status of the acknowledgment.   

ServiceType
Enumeration 
SERVICE_DATA, SERVICE_RANGING
Optional. The service type of the MSDU received is indicated to the higher layer.

7.1.1.3.2  When generated

....

If the MPDU was received successfully, and an acknowledgment, if requested, was transmitted, the MAC

sublayer will issue the MCPS-DATA.indication primitive with a status of ACK, otherwise with a status of NO_ACK.

....

Table 86—MAC PIB attributes

Attribute
Identifier
Type 
Range
Description
Default

...
...
...
...
...


macAckWaitDuration


0x40
List of Integer
38, 50, 54 or 120, ?


The maximum number of symbols to wait for an acknowledgment frame to arrive following a

transmitted data frame. 

List of two values, second is optional. 

These values are dependent on the supported PHY, which determines both the selected logical channel and channel page and the used preamble length for ranging. The calculated values are time to commence transmitting the ACK plus the length of the ACK frame. The commencement time is described in 7.5.6.4.2.

The first list value is used for the data service, the second for the ranging service. 
Dependent

on

supported

PHY and default ranging preamble length.



...
...
...
...
...
...

macRangingSupported†


0x60
Boolean
TRUE or FALSE
This indicates whether the MAC sublayer supports the optional ranging features*.
FALSE

macRangingPreambleType
0x61
Enumeration
TYPE_2, TYPE_3,...
Optional. The preamble type used  for ranging.
TYPE_2

*optional MAC ranging features: to be listed ...

....

Table 90— PIB security attributes

Attribute
Identifier
Type 
Range
Description
Default

...
...
...
...
...


macMPDUOffset
0x7c
Integer
0x00-0xFF
Optional. Added delay of the MPDU for privacy on ranging. Implementation specific, minimum range is 300? ns, maximum step size is 3? ns.
0x00

Submission
Page 9
Lars Menzer, Nanotron Technologies


