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A proposed fix for CIDs #8.
The issue with CID #8 is that we repeatedly used the normative sounding phrase “will issue” in Clause 6 and John says that is inconsistent with the way they wrote 15.4b.  John wants to see less normative wording in this area.  Given that we are an amendment to 4b and out stuff is going to be inserted into the middle of their stuff throughout…. Consistency of style is important.  
**************

What’s in Draft 3:

6.2.2.11.3 Effect on receipt

On receipt of the PLME-DPS.request primitive, the PLME will attempt to set the specified values of TxDPSIndex and RxDPSIndex. If the range of these parameters is invalid, the PLME will issue the PMLEDPS.confirm primitive with a status of INVALID_PARAMETER.

If the feature is not supported in the PHY, the PLME will issue the PMLE-DPS.confirm primitive with a status of UNSUPPORTED_ATTRIBUTE.

If the requested operations are successfully completed, the PLME will issue the PMLE-DPS.confirm primitive with a status of SUCCESS.

Could be:

6.2.2.11.3 Effect on receipt

On receipt of the PLME-DPS.request primitive, the PLME will attempt to set the specified values of TxDPSIndex and RxDPSIndex. If the range of these parameters is invalid, the PMLEDPS.confirm primitive is used to report a status of INVALID_PARAMETER.
If the feature is not supported in the PHY, the PMLE-DPS.confirm primitive is used to report a status of UNSUPPORTED_ATTRIBUTE.

If the requested operations are successfully completed, the PMLE-DPS.confirm primitive is used to report a status of SUCCESS.
**************

What’s in Draft 3:

6.2.2.13.3 Effect on receipt

If the feature is supported in the UWB PHY, the PLME will issue the PLME-SOUNDING.confirm with a

status of SUCCESS and the array of SoundingSize in length that is populated with pairs of SoundingAmplitude and SoundingTime.

If the PLME-SOUNDING.request is generated by the MLME when there is no information present which

can include the case when the PHY is in the process of performing a measurement, the PLME will issue the

PLME-SOUNDING.confirm primitive with a value of NO_DATA.

If the PLME-SOUNDING.request is generated by the MLME and the channel sounding capability is not

present in the PHY, the PLME will issue the PLME-SOUNDING.confirm primitive with a value of

UNSUPPORTED_ATTRIBUTE.

Could be:

6.2.2.13.3 Effect on receipt

If the feature is supported in the UWB PHY, the PLME will issue the PLME-SOUNDING.confirm with a

status of SUCCESS and a list of SoundingPoints of SoundingSize in length. 
If the PLME-SOUNDING.request is generated by the MLME when there is no information present, which

can include the case when the PHY is in the process of performing a measurement, the 
PLME-SOUNDING.confirm primitive is used to report a status of NO_DATA.

If the PLME-SOUNDING.request is generated by the MLME and the channel sounding capability is not

present in the PHY, the PLME-SOUNDING.confirm primitive is used to report a status of UNSUPPORTED_ATTRIBUTE.

**************

Note that this same language that we just got rid of above also appears in clause 7, but John didn’t seem to mind it there.

A proposed fix for CIDs #14 & 15.
CID 14 is: “The appropriate FoM to report for hopeless cases is 0x79." This sounds like mandatory behavior written in an informative clause.
CID 15 is:  If the computations are not done in the PHY, then the value in the timestamp report for UWBRangingCounterStart is not corrected for the leading edge and the UWBRangingFOM value is set to 0x80."  This sounds like mandatory behavior written in an informative clause.

What’s in Draft 3:

5.5.7.4.2 The FoM for bad times

If the PHY gets caught with a short leading edge search (as will happen after recovering from an acquisition false alarm, for example), it still makes its' best guess for a leading edge correction and goes on with the ranging algorithm. Even when the final counter value represents a known terrible measurement, the PHY does not return a FoM of zero. Zero means "no FoM", which is neither correct nor useful. The appropriate FoM to report for hopeless cases is 0x79. That value decodes to tell the application that even if the other RDEV got it's half of the measurement exactly perfect, given the expected the error just due to this RDEVs measurement alone, the PHY is 80% confident that the computed range will be wrong by more than 2 meters.

5.5.7.4.5 PHY deferral of the computations for leading edge search

As discussed in 5.5.7.4, the standard provides a mechanism to optionally allow the PHY to pass the computational burden of leading edge processing to a higher layer. If the computations are not done in the PHY, then the value in the timestamp report for UWBRangingCounterStart is not corrected for the leading edge and the UWBRangingFOM value is set to 0x80. This value of the FoM signals the higher layer that the UWBRangingCounterStart value has not been corrected and that it will be necessary for the higher layer to compute a correction based on data acquired using the SOUDING primitives.
Could be:
5.5.7.4.2 The FoM for bad times

If the PHY gets caught with a short leading edge search (as will happen after recovering from an acquisition false alarm, for example), it still makes its' best guess for a leading edge correction and goes on with the ranging algorithm. Even when the final counter value represents a known terrible measurement, the PHY does not return a FoM of zero. Zero means "no FoM", which is neither correct nor useful.  An  appropriate FoM to report for hopeless cases is 0x79. That value decodes to tell the application that even if the other RDEV got it's half of the measurement exactly perfect, given the expected the error just due to this RDEVs measurement alone, the PHY is 80% confident that the computed range will be wrong by more than 2 meters.

5.5.7.4.5 PHY deferral of the computations for leading edge search

As discussed in 5.5.7.4, the standard provides a mechanism to optionally allow the PHY to pass the computational burden of leading edge processing to a higher layer. If the computations are not done in the PHY, then the value in the timestamp report for UWBRangingCounterStart is not corrected for the leading edge and the UWBRangingFOM is used to signal the higher layer that the UWBRangingCounterStart value has not been corrected and that it will be necessary for the higher layer to compute a correction based on data acquired using the SOUDING primitives. See 6.8a.14.3.
And then we should add a new last paragraph to 6.8a.14.3:

6.8a.14.3 Ranging figure of merit

The first two paragraphs stays where they are, then we add the new one below:
The FoM value of 0x80 is specifically used to signal the upper layer that the UWBRangingCounterStart value is not correct and the upper layer must use the SOUNDING primitives.  The FoM value of 0x00 is special and means “no FoM”.  No FoM means that there simply is no information about the quality of a ranging measurement.  That is very different from reporting a very low quality measurement, but it is known that the measurement cannot be trusted.  The FoM value 0x00 is not used to report untrustworthy measurements.  The most untrustworthy measurement reportable is 0x79.
A proposed fix for CIDs #66
We’ve got repeated lines & it’s not just dither:

What’s in Draft 3:
6.2.1.1.1 Semantics of the service primitive

Insert additional parameters into the PD-DATA.request at the end of the list but before the closing parenthesis

UWBPRF,

UWBRanging,

UWBPreambleSymbolRepetitions,

UWBRanging,

UWBRangingDitherValue,

UWBPreambleSymbolRepetitions,

DataRate
Could be:
6.2.1.1.1 Semantics of the service primitive

Insert additional parameters into the PD-DATA.request at the end of the list but before the closing parenthesis

UWBPRF,

UWBRanging,

UWBPreambleSymbolRepetitions,




DataRate
A proposed fix for CIDs #65.
Lars has pointed out a mess left over from draft 2.   This is a non-optional clean-up.
What’s in Draft 3:
7.5.7a.4 The ranging exchange

The essential core of the ranging exchange is shown in Figure 73a starting just below the middle dotted box.

The application is responsible for initiating the MLME-RX-ENABLE.request (described in 7.1.10.1) with

UWBRangingRxControl equal to COUNTER_AND_HEADER. That primitive in turn causes the MAC to

initiate PLME-SET-TRX-STATE.request (described in 6.2.2.7.1) with state equal to RX_WITH_RAGNING_ON. Once the RDEV has received the MLME-RX-ENABLE.request with

UWBRangingRxControl equal to COUNTER_AND_HEADER, all future RFRAMES received by the

RDEV shall generate timestamp reports; until ranging is disabled.
Should be:
7.5.7a.4 The ranging exchange

The essential core of the ranging exchange is shown in Figure 73a starting just below the middle dotted box.

The application is responsible for initiating the MLME-RX-ENABLE.request (described in 7.1.10.1) with

UWBRangingRxControl equal to RANGING_ON. That primitive in turn causes the MAC to

initiate PLME-SET-TRX-STATE.request (described in 6.2.2.7.1) with state equal to RX_WITH_RAGNING_ON. Once the RDEV has received the MLME-RX-ENABLE.request with

UWBRangingRxControl equal to RANGING_ON, all future RFRAMES received by the

RDEV shall generate timestamp reports; until ranging is disabled.
*********************

What’s in Draft 3:
6.2.2.7.1 Semantics of the service primitive

Change Table 14 as follows:  ( & then nothing!)
Should be:
6.2.2.7.1 Semantics of the service primitive

Change Table 14 as follows:

Add RX_WITH_RANGING_ON to the bottom of the list of enumerations in the Valid Range column.

What’s in Draft 3:
Table 65—MLME-RX-ENABLE.request parmeters

	Name
	Type
	Valid Range
	Description

	UWBRangingRxControl
	Enumeration
	NO_RANGING,

COUNTER_AND_HEAD

ER, HEADER_ONLY

	{add description}



Should be:
Table 65—MLME-RX-ENABLE.request parmeters

	Name
	Type
	Valid Range
	Description

	UWBRangingRxControl
	Enumeration
	

RANGING_ON

	Configure the transceiver to RX_WITH_RANGING_ON.
(see 6.2.2.7.3)
RANGING_ON is only present for

UWB PHY types.




A proposed fix for CIDs #62.
Lars comment:  Already ACCEPT IN PRINCIPLE on D2 comment: Parameters UWBRangingReceived, UWBRangingTrackingInterval,  UWBRangingOffset, UWBRangingFOM make no sense, since they involve a receiver operation, but the PD-DATA.confirm is a response on a pure transmit operation.
This is a clarity problem.

We can try adding a new clause to 5.5.7.7.

5.5.7.7.1 Presentation of Timestamp reports.

Section 5.5.7.7 described the timestamp report.  In the actual primitives, and the message sequence charts, these reports show up at surprising times.  For example, a time stamp report is included in the PD-DATA.confirm primitive.  When the PD-DATA.confirm primitive is used following an initial transmission, the elements of the timestamp report are not all known.  However, when the PD-DATA.confirm is used following an acknowledge in a ranging message sequence, all of the elements are known.  Likewise, the PD-DATA.indication primitive includes a timestamp report, but when the PD-DATA.indication is used in response to the initial reception of the first message of a ranging message sequence, not all of the elements of the Timestamp report are known.  However, when the PD-DATA.indication primitive is used following reception of the acknowledge message, all of the elements are known.
A proposed fix for CIDs #67 & 68.

Lars comment:  'Only one counter value makes sense and can be delivered by the PHY, since the service is an confirmation on a transmit operation (there is only one delimiter per service where a counter snapshot can be taken).

This is another clarity problem. 
We can try adding a new clause to 5.5.7.7.

5.5.7.7.2 Start and stop times in the timestamp report.

The timestamp report as both a start time and a stop time with 4 octets for each.  This is a little surprising when we think about the situation where either start or stop number by itself is useless and that the only real utility for the numbers is in their difference.  A different strategy would be to have the PHY do arithmetic on the pair of numbers and only present the difference in the timestamp report.  In this standard, the numbers are handeled separately by the PHY to allow ranging by PHY implementations having few arithmetic or logic resources.  Another reason is to allow an infarastructure node in a one-way ranging environment to issue a new timestamp report for each arriving RFRAME without being concerned about when the “starttime” was.
A proposed fix for CIDs #45
CID 45 brings up an interesting point: Does the application get to choose it’s data rate?

What’s in Draft 3:
7.1.1.1.1 Semantics of the service primitive

Insert additional parameters into the MCPS-DATA.request at the end of the list but before the closing

parenthesis.

UWBPRF,

UWBRanging,

UWBPreambleSymbolRepetitions
But shouldn’t it be ?????:

7.1.1.1.1 Semantics of the service primitive

Insert additional parameters into the MCPS-DATA.request at the end of the list but before the closing

parenthesis.

DataRate
UWBPRF,

UWBRanging,

UWBPreambleSymbolRepetitions

Lucky for us: The entries for DataRate are already in Table 41.

A proposed fix for CIDs #34
States that a PAN is only allowed to use an optional waveform if all devices in PAN are capable, but how is this established
If this is outside of the scope of the specification, perhaps it should say so
What’s in Draft 3:

5.5.8.3 Rules for use of UWB modes and options

The UWB PHY specification allows operation in any of three bands: 1) a sub-GHZ band, a "low band”

roughly between the 2.45 GHZ ISM band and the 5 GHz UNII band, and a "high band" which is above the

UNII band. The implementer is free to choose which one or several of the bands to be supported by an

implementation. Within a band, there is one and only one mandatory channel.

There are 5 UWB waveforms supported by the standard, but all beacons must be transmitted using the mandatory waveform and a PAN is only allowed to use an optional waveform (for non-beacon traffic) after it is determined by a coordinator that all devices in the PAN are capable of supporting the optional waveform. Even after a PAN has transitioned it's traffic to an optional waveform, new devices can learn about the PAN's existence from the beacons. If a new device is allowed to join a PAN which is using a non-mandatory waveform, and the new device is not capable of supporting that non-mandatory waveform, the entire PAN is returned by the controller to the mandatory waveform.
6.8a.12 UWB PHY optional pulse shapes

The UWB PHY offers the capability to transmit several optional pulse types. These are described in detail

in the following sub clauses. The use of these options is controlled by the PAN coordinator and shall be limited to the nonbeacon frames. That is beacon frames shall be transmitted using the mandatory pulse shape as defined in 6.8a.11.1 but all other frames may be transmitted using the optional pulse shapes if all devices in the PAN are capable of supporting the optional pulse shape. PANs that use the optional pulse shapes shall indicate the use of a specific option via the phyUWBCurrentPulseShape PIB attribute. Devices choosing to join a PAN using one of the optional pulse shapes should make their decision based n the value of phyUWBCurrentPulseShape that is reported during the scan procedure.
Could be:
5.5.8.3 Rules for use of UWB modes and options

The UWB PHY specification allows operation in any of three bands: 1) a sub-GHZ band, a "low band”

roughly between the 2.45 GHZ ISM band and the 5 GHz UNII band, and a "high band" which is above the

UNII band. The implementer is free to choose which one or several of the bands to be supported by an

implementation. Within a band, there is one and only one mandatory channel.

There are 5 UWB waveforms supported by the standard, but all beacons must be transmitted using the mandatory waveform and a PAN is only allowed to use an optional waveform (for non-beacon traffic) after it is determined by a coordinator that all devices in the PAN are capable of supporting the optional waveform. Even after a PAN has transitioned it's traffic to an optional waveform, new devices can learn about the PAN's existence from the beacons. If a new device is allowed to join a PAN which is using a non-mandatory waveform, and the new device is not capable of supporting that non-mandatory waveform, the entire PAN is returned by the controller to the mandatory waveform.  The capabilities of an individual PHY are determined by reading the PHY PIB.  The mechanism for communicating PHY capabilities between devices is accomplished by layers above the MAC and is beyond the scope of the standard.
6.8a.12 UWB PHY optional pulse shapes

The UWB PHY offers the capability to transmit several optional pulse types. These are described in detail

in the following sub clauses. The use of these options is controlled by the PAN coordinator and shall be limited to the nonbeacon frames. That is beacon frames shall be transmitted using the mandatory pulse shape as defined in 6.8a.11.1 but all other frames may be transmitted using the optional pulse shapes if all devices in the PAN are capable of supporting the optional pulse shape. PANs that use the optional pulse shapes shall indicate the use of a specific option via the phyUWBCurrentPulseShape PIB attribute. Devices choosing to join a PAN using one of the optional pulse shapes should make their decision based on the value of phyUWBCurrentPulseShape that is reported during the scan procedure.
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