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Calculating parameters macAckWaitDuration and macMaxFrameTotalWaitTime for the UWB PHY types
Author: Ben Rolfe, Zhen Bin
Date: 21 June 2006

Introduction and Background

In draft 2 of 15.4a, macAckWaitDuration and macMaxFrameTotalWaitTime are used and defined in principle but no value is given for the UWB PHY, which will be different than for existing 802.15.4 PHYs. The calculation of macAckWaitDuration depends on the maximum frame duration, which for UWB depends on several PHY PIB attributes which varry depending on operating mode.  As it happens, these PIB parameters (phyMaxFrameDuration, phySHRDuration) are a bit more involved to determine for the UWB PHY than for the other PHY types.  To clarify this in 4a draft three, this submission proposes to modify the existing text in MAC section 7.4.2, modify the PIB table and add a sub-clause to the PHY PIB section to clarify determination of the affected PIB attributes. 
This note is based initially on "Vern's notion of the frame length" email thread by Vern Brethour <vern.brethour@timedomain.com>. 

Proposed Text Changes

Add to section 7.4.2 (reference 4bD3):

For the UWB PHY, where there the CCA method is ALOHA, the formula for macAckWaitDuration reduces to 

macAckWaitDuration = aTurnaroundTime phy + SHRDuration + ceil(6* phySymbolsPerOctet);
Where SHRDuration is calculated as shown in sub-clause 6.4.2.1.  This form also works for the UWB PHY with optional CCA mode, as explained in 6.4.2.1.
For UWB PHY types, macMaxBE, macMaxCSMABackoffs  amd m in eqn 16 become zero, so the forumula reduces to:
 macMaxFrameTotalWaitTime  = phyMaxFrameDurationUs

where phyMaxFrameDuationUs is also given in section 6.4.2.1
6.4.2 Change rows in table Table 23—PHY PIB attributes
	Attribute 

	Identifier
	Type
	Range
	Description

	phyMaxFrameDuration†
	0x05
	Integer
	53, 206,

258, 1032

	The maximum number of symbols in a frame. For all non-UWB PHY ypes: = 

phySHRDuration +

ceiling([aMaxPHYPacketSize + 1] * phySymbolsPerOctet)
For UWB PHY types, see subclause 6.4.2.1

	phySHRDuration†
	0x06 
	Integer
	3, 7, 10, 40
	The duration of the synchronization

header (SHR). For non-UWB PHYs types, constant in symbols for the current PHY. For UWB PHY types


	
	
	
	
	


Add sub-clause to 6.4.2

6.4.2.1  PID values phyMaxFrameDuration, phySHRDuration  for UWB
For the UWB PHY types, the values for these PIB attributes varies depending upon the UWB PHY operating mode.  The symbol duration varies by data rate and is different for preamble symbols and body symbols. Also note that the preamble and PHY header are sent at a different data rate than the body.  
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The values for Tpsym and Tdsym are given in tables 39a and 39c in picoseconds, expressed above as Tdsymμs  and Tdsymμs in microseconds. The value of T_d_CCAsym is the nominal data rate of 1Mbps which is listed as follows (from Table 39a), in microseconds.
	Channel number
	Data symbol duration Tdsym (ns)
	Symbol Rate (Mbps)

	{0:3, 5,6, 8:10, 12:14}
	1025.64
	0.98

	4, 11
	769.23
	1.30

	7
	946.75
	1.06

	15
	755.74
	1.32


The PHY parameter SHRDuration is given by the above formula as
SHRDuration = Tpreamble + TPHR
Submission: calculating-macAckWaitDuration-uwb-phy-types 
Ben Rolfe
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