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Introduction – 1

The default value of the offsetScaledLogVariance attribute isThe default value of the offsetScaledLogVariance attribute is 
specified in 8.6.2.4, item (b) of IEEE 802.1AS-2011.
The value is supposed to correspond to the value of PTPDEV at 
observation interval equal to the default Sync message transmissionobservation interval equal to the default Sync message transmission 
interval
The default Sync message transmission interval is 0.125 s, as 
specified in 11 5 2 3 of 802 1AS (i e initialLogSyncInterval is 3)specified in 11.5.2.3 of 802.1AS (i.e., initialLogSyncInterval is -3)
The wander generation requirement is given in Annex B, B.1.3.2; it is 
specified by the TDEV mask of Figure B.1 and Table B.1.

The PTPDEV mask that corresponds to this TDEV mask is given in Table 
B.3 and Figure B.3
Note that PTPDEV is equal to Allan Deviation multiplied by (just as 
TDEV i l t M difi d All D i ti lti li d b )

3/τ
TDEV is equal to Modified Allan Deviation multiplied by            )

•Here, τ is the observation interval (= nτ0 , where τ0 is the sampling 
interval)

3/τ
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Introduction – 2

From Table B 3 and Figure B 3 of 802 1AS the value of PTPDEV atFrom Table B.3 and Figure B.3 of 802.1AS, the value of PTPDEV at 
0.125 s observation interval is 6.08τ ns, where τ is the observation 
interval in s
The PTPDEV at τ = 0 125 s isThe, PTPDEV at τ = 0.125 s is

(6.08 × 10-9)(0.125 s) = 7.6 × 10-10 s
The method for computing offsetScaledLogVariance from PTPDEV isThe method for computing offsetScaledLogVariance from PTPDEV is 
described in IEEE 1588 – 2008, subclause 7.6.3

An example is given in NOTE 1 of 7.6.3.3

The specified default value of offsetScaledLogVariance in IEEE 
802.1AS – 2011, subclause 8.6.2.4(b) is 16640 (i.e., 410016)
Computation of offsetScaledLogVariance corresponding to the above p g p g
value of PTPDEV, 7.6 × 10-10 s yields the value 17258 (436A16)

i.e., the current value in 802.1AS is in error
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Introduction – 2

The error apparently is due to the fact that in the development ofThe error apparently is due to the fact that, in the development of 
IEEE 802.1AS, the TDEV mask requirement (and therefore the ADEV 
and PTPDEV masks) were originally smaller by a factor of two
As a result of measurement data for an inexpensive oscillatorAs a result of measurement data for an inexpensive oscillator 
presented in [1], the TDEV mask (and therefore the ADEV and 
PTPDEV masks) were increased by a factor of 2

H th d f lt l f ff tS l dL V i tHowever, the default value of offsetScaledLogVariance was not 
recalculated

The correction of the default value of offsetScaledLogVariance will be 
an item for the planned 802.1AS corrigendum
The purpose of the current presentation is to document the 
calculation of the corrected value, from the correct value of PTPDEV 
at 0.125 s observation interval

The presentation will also facilitate the review of this calculation
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Introduction – 3

In addition this contribution reviews the current value of PTPDEV at τIn addition, this contribution reviews the current value of PTPDEV at τ
= 0.125 s, as the default value of offsetScaledLogVariance is based 
on this value of PTPDEV

This review includes the relations among TDEV ADEV andThis review includes the relations among TDEV, ADEV, and 
PTPDEV for Flicker Frequency Modulation (FFM), i.e., the noise 
type of the TDEV, ADEV, and PTPDEV masks of Annex B
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Review of PTPDEV value at τ = 0.125 s – 1

The definitions of ADEV (see [2] and [3]) and PTPDEV (see [4]) areThe definitions of ADEV (see [2] and [3]) and PTPDEV (see [4]) are
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where 

 τ = nτ0 = observation interval 

τ0 = sampling interval τ0  sampling interval 

 N = total number of samples [(N–1)τ0 = measurement interval] 

 ⎣y⎦ denotes the floor function, i.e., the greatest integer less than or equal to y 

d h (ti ) t th ith li ti
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Review of PTPDEV value at τ = 0.125 s - 2

The definitions of MDEV and TDEV are (see [2] and [3])The definitions of MDEV and TDEV are (see [2] and [3])
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 τ0 = sampling interval

 N = total number of samples [(N–1)τ0 = measurement interval] 

 ⎣y⎦ denotes the floor function, i.e., the greatest integer less than or equal to y 
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Review of PTPDEV value at τ = 0.125 s - 3

Wander generation TDEV requirement in Annex B B 1 3 2 ofWander generation TDEV requirement in Annex B, B.1.3.2 of 
802.1AS
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Review of PTPDEV value at τ = 0.125 s - 4
Wander generation TDEV requirement in Annex B, B.1.3.2 of 
802.1AS Table B.1 − Wander generation TDEV requirement for LocalClock entity 

TDEV limit Observation interval τ 
No requirement τ < 0.05 s

5.0τ  ns 0.05 ≤ τ ≤ 10 s 
No requirement τ > 10 s 

 

TDEV is proportional to τ
The noise type is Flicker Frequency Modulation (FFM) (see [2] and 
[3]) and has power spectral density proportional to 1/f3[3]), and has power spectral density proportional to 1/f

The above mask is based on the measurements described in [1]
We need to determine PTPDEV for τ = 0.125 s

Therefore, we need to relate TDEV and PTPDEV (or, equivalently, 
TDEV and ADEV)

The relation between TDEV and ADEV depends on power spectralThe relation between TDEV and ADEV depends on power spectral 
density, and is different for different noise types
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Review of PTPDEV value at τ = 0.125 s - 5
The relations between TDEV and ADEV for various power-law 
noises, i.e., noises with power spectral density proportional to 1/fα, 
with α = 0, 1, 2, 3, and 4, are given in [3] 
For FFM A

where A is a constant

3)(
f
AfSx =

Allan Variance (AVAR, square of ADEV) and Time Variance (TVAR, 
square of TDEV) for FFM are given by (see Tables 5.4 and 5.6) of [3]
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Then TVAR and AVAR are related by (for FFM)
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Review of PTPDEV value at τ = 0.125 s - 6
Then TDEV and ADEV are related by (for FFM)

)(47434.0)(225.0)( τσττσττσ yyx ⋅=⋅=

Then ADEV corresponding to TDEV of Annex B, B.1.3.2, for 
observation intervals 0.05 s ≤ τ ≤ 10 s is
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The above expression agrees with Table B.2 of Annex B
Then PTPDEV corresponding to TDEV of Annex B B 1 3 2 forThen PTPDEV corresponding to TDEV of Annex B, B.1.3.2, for 
observation intervals 0.05 s ≤ τ ≤ 10 s is
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Review of PTPDEV value at τ = 0.125 s - 7
Then PTPDEV corresponding to TDEV of Annex B, B.1.3.2, for 
observation intervals 0.05 s ≤ τ ≤ 10 s is
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The above expression agrees with Table B.3 of Annex  B

This expression is used on slide 3 to obtain 
PTPDEV at τ = 0.125 s

s 106.7)s 125.0)(1008.6()s 125.0( 109 −− ×=×=PTPσ
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Calculation of offsetScaledLogVariance – 1

IEEE 1588 2008 describes the representation of PTP variance (i eIEEE 1588 – 2008 describes the representation of PTP variance (i.e., 
the square of PTPDEV) in subclause 7.6.3.3.  The procedure for 
obtaining the representation, which is the value of 
offsetScaledLogVariance, is (the following is preproduced from IEEEoffsetScaledLogVariance, is (the following is preproduced from IEEE 
1588 – 2008):

7 6 3 3 V i t ti7.6.3.3 Variance representation
PTP variances shall be represented as follows:
a)An estimate of the variance σ2

PTP specified in 7.6.3.2 is computed ina)An estimate of the variance σ PTP specified in 7.6.3.2 is computed in 
units of seconds squared.

b) The logarithm to the base 2 of this estimate is computed. The 
computation of the logarithm need not be more precise than thecomputation of the logarithm need not be more precise than the 
precision of the estimate of the variance.

c) The logarithm is multiplied by 28 to produce a scaled value.
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Calculation of offsetScaledLogVariance - 2

d) This scaled value is modified per the hysteresis specification of thisd) This scaled value is modified per the hysteresis specification of this 
subclause to produce the reported value.

e) The reported value is represented as a 2’s complement Integer16. 
The value 8000 is added to the reported value represented in thisThe value 800016 is added to the reported value represented in this 
form, and any overflow is ignored. The result, i.e., the offset scaled 
reported value, is cast as a UInteger16.

f) Thi ff t l d t d l t d UI t 16 h llf) This offset scaled reported value, represented as UInteger16, shall 
be the value of the log variances specified in 7.6.3.1.

NOTE 1— For example, suppose the PTP variance value is 1.414 × 2-

73 = 1.497 × 10-22 s2. Therefore, log2(1.414 × 2−73) = −73 + 0.5 = 
−72.5. If this were expressed as an Integer16, it would truncate to 
−72. To retain some precision, the value is scaled by 28 to yield a 

l dL V i f 18560 i B780 hi h t i 8 bitscaledLogVariance of −18560, i.e. B78016, which retains 8 bits more 
precision. To this is added 800016 to yield the offset scaled reported 
value 378016.
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Calculation of offsetScaledLogVariance - 3

NOTE 2 The smallest variance that can be represented is 2-128 or ~3NOTE 2— The smallest variance that can be represented is 2 128 or ~3 
× 10-39 s2, which results in an offsetScaledLogVariance of 000016. The 
maximum variance that can be represented is ~2+127.99609, which 
results in an offsetScaledLogVariance of FFFF16.results in an offsetScaledLogVariance of FFFF16.
NOTE 3— This representation ensures that the ordering of variances 
algorithm of 7.6.3.4 produces identical results in all implementations. 
This result cannot be guaranteed with a floating-point representationThis result cannot be guaranteed with a floating-point representation.
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Calculation of offsetScaledLogVariance - 4

To calculate offsetScaledLogVariance that corresponds to PTPDEVTo calculate offsetScaledLogVariance that corresponds to PTPDEV 
of 7.6 × 10-10 s, we follow the above procedure
First, PTP variance is the square of PTPDEV, or

σ2
PTP = (7.6 × 10-10 s)2 = 5.776 × 10-19 s2

The logarithm to base 2 of the above is

log2(σ2
PTP) = [log10(5.776 × 10-19)] / log102

= -60.58656306
Multiplying the above logarithm to base 2 by 28 produces

(28)(-60.58656306) = -15510.1601435( )( )
The above result is truncated to

-15510
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Calculation of offsetScaledLogVariance - 5

Next the above result must be written in 2s complement form To doNext, the above result must be written in 2s complement form. To do 
this, we first write the result as a signed integer in base 16, and then 
convert to 2s complement form

-15510 = - (3 × 4096 + 12 × 256 + 9 × 16 +6)
= -3C9616

The result is written in 2s complement form by complementing (i.e., 
replacing 0 by 1 and 1 by 0 in the binary representation) the absolute 
value of the above and adding 1. The result is

C36916 + 116 = C36A16
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Calculation of offsetScaledLogVariance - 6

We next add 8000 to the above 2s complement representation andWe next add 800016 to the above 2s complement representation, and 
ignore any overflow.  The result is

C36A16 + 800016 = 1436A1616 16 16 

Ignoring the overflow produces the result for 
offsetScaledLogVarianceg

436A16 = 1725810

This value is proposed for the corrected value forThis value is proposed for the corrected value for 
802.1AS – 2011, subclause 8624(b), for the 
planned corrigendum
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