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Background:

The discussion on “Detect and Avoid” (DAA) for the UWB PHY left us with the consensus that the algorithm used to “detect”, specifically measurement bandwidth resolution (how many sub-bands within the 500MHz UWB channel we look at), should be left implementation dependent.  The Energy Detect (ED) mode of the existing MLME-SCAN service would be used as the mechanism for higher layer functions “detect” possible victim systems.  Further it was agreed that the higher layer did not need to control the resolution of the ED and that the “avoid” part of DAA is pushed up to the higher layers.  

In the conference call 15-March-2006 we discussed how to achieve this and it was agreed that the MLME-SCAN.request can be used as is with type=ED, and the MLME-SCAN.confirm will be extended by adding an additional parameter (result) to report the ED result for the UWB PHY.  

The following proposes text for the draft to satisfy these requirements.  There are a few questions (embedded as comments) to the PHY experts  on the appropriateness of proposed or existing text.  The text was taken from the existing standard and the changes are indicated.
Proposed Draft Changes:

6.4.2 PHY PIB attributes
	Add to Table 23
—PHY PIB attributes



	Attribute
	Identifier
	Type
	Range 
	Description

	phyUWBScanBinsPerChannel
	0x??
	Integer
	0 - 255
	Number of intervals used to SCAN each UWB channel (scan resolution). 


6.9.7 Receiver ED

The receiver ED measurement is intended for use by a network layer as part of a channel selection

algorithm. It is an estimate of the received signal power within the bandwidth of the channel. No attempt is

made to identify or decode signals on the channel. Except for the UWB PHY, the ED measurement time, to average over, shall be equal to 8 symbol periods.  For the UWB PHY, the averaging period is implementation specific.

The ED result shall be reported to the MLME using PLME-ED.confirm (see 6.2.2.4) as an 8 bit integer ranging from 0x00 to 0xff. The minimum ED value (zero) shall indicate received power less than 10 dB above the specified receiver sensitivity (see 6.5.3.3 and 6.6.3.4), and the range of received power spanned by the ED values shall be at least 40 dB. Within this range, the mapping from the received power in decibels to ED value shall be linear with an accuracy of ± 6 dB.


7.1.11.2 MLME-SCAN.confirm
7.1.11.2.1 Semantics of the service primitive

The semantics of the MLME-SCAN.confirm primitive is as follows:

MLME-SCAN.confirm (

status,

ScanType,

UnscannedChannels,

ResultListSize,

EnergyDetectList,

PANDescriptorList,

ChannelPage
UWBEnergyDetectList
)
	Add to  Table 54

	UWBEnergyDetectList
	List of integers 0 x 00–0 x ff for each

integer
	For UWB PHY, the list of energy measurements taken. The total number  of measurements is indicated by ResultListSize.  This parameter is null for active, passive, and orphan scans.


7.1.11.2.2 When generated

The MLME-SCAN.confirm primitive is generated by the MLME and issued to its next higher layer when

the channel scan initiated with the MLME-SCAN.request primitive has completed. If the MLME-SCAN.

request primitive requested an active, passive, or orphan scan, the EnergyDetectList and UWBEnergyDetectList parameters will be null. If the MLME-SCAN.request primitive requested an ED or orphan scan, the PANDescriptorList parameter will be null; this is also the case if the MLME-SCAN.request primitive requested an active or passive scan with macAutoRequest set to FALSE. If the MLME-SCAN.request primitive requested an orphan scan, the ResultListSize parameter will be set to zero.

If the MLME-SCAN request primitive requested an ED and the PHY type is UWB, then the UWBEnergyDetectList  contains the results for the UWB channels scanned and the EnergyDetectList and PANDescriptorList are null.  The UWB scan is fully described in <XREF>.
The MLME-SCAN.confirm primitive returns a status of either SUCCESS, indicating that the requested scan was successful, or the appropriate error code. The status values are fully described in 7.1.11.1.3 and subclauses referenced by 7.1.11.1.3.
7.5.2.1.1 ED channel scan

An ED scan allows a device to obtain a measure of the peak energy in each requested channel. This could be used by a prospective PAN coordinator to select a channel on which to operate prior to starting a new PAN.  It may also be used by a network layer to detect potential interferer and/or victim devices in the implementation of a detect and avoid (DAA) procedure (see <XREF informative annex>. During an ED scan, the MAC sublayer shall discard all frames received over the PHY data service.

An ED scan over a specified set of logical channels is requested using the MLME-SCAN.request primitive with the ScanType parameter set to indicate an ED scan. For each logical channel, the MLME shall first switch to the channel, by setting phyCurrentChannel and phyChannelPage accordingly, and then repeatedly perform an ED measurement for [aBaseSuperframeDuration * (2n + 1)] symbols, where n is the value of the ScanDuration parameter in the MLME-SCAN.request primitive. An ED measurement is performed by the MLME issuing the PLME-ED.request (see 6.2.2.3), which is guaranteed to return a value. The maximum ED measurement obtained during this period shall be noted before moving on to the next channel in the channel list. A device shall be able to store between one and an implementation-specified maximum number of channel ED measurements.

The ED procedure implemented in the PHY is implementation specific. For UWB PHY implementations, the UWB channel measurement may be accomplished in increments of the full channel bandwidth. The number of  increments shall be indicated in the phyUWBScanBinsPerChannel PHY PIB parameter.  When a UWB ED scan is performed, the resulting UWBEnergyDetectList shall have one entry per channel increment for each channel scanned, for a total of (phyUWBScanBinsPerChannel * number of channels scanned), or up to the implementation-specified maximum number of ED measurements.
�Table 23 in 4b draft, table 19 in 15.4-2003


�This is my interpretation of  the discussion...should be validated by one of the PHY experts.


�Is this adequate for the UWB PHY(s)?
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