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We consider the following model for the PDV:

Elwf] = 2= [([1G - %] = 1])™ = 201G = 0% D™ + (G - %] + 1% ] , forj=1

Elwp] = 0, ., forj=i (3)

where n = 1,2 and p = F,R for the Forward and Reverse paths, respectively. The Hurst
exponent parameter (Hp,) 1s in the range of 0.5 < H,, < 1, and the a parameter (a,) is in the range
of 0 < a, < 1. Please note for a,, = 1 we have the fGn case, and for a, = 1 and H, = 0.5 we
have the Gaussian case.
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The Ref Forward/ PDF models Closed Form

algorithm Reverse Paths  (of the PDV) of the Clock
Skew Variance

Linear Puttnies et al. (2018) Symmetric Gaussian No

programming

ML Chaudhari et al. (2008) Symmetric Exponential No

estimator

ML Li and Jeske (2009) Symmetric Exponential No

estimator

ML Noh et al. (2007) known Gaussian/ Yes

estimator Exponential

ML Noh et al. (2007) Asymmetric Gaussian/ No

estimator Exponential

ML Levy and Pinchas (2015) Asymmetric fegn Yes

estimator

KF Giorgi and Narduzzi (2011)  Asymmetric Gaussian -

estimator

KF Chaloupka et al. (2015) OwWD - -

estimator (forward)

KF & SMC Shan et al. (2019) Symmetric Gaussian -

estimator

SAGE K.Karthik and S.Blum (2020) Asymmetric GMM No

estimator

Our new Asymmetric fGn , gfGn Yes

proposed

method

Table 1. Clock Skew Estimators
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Fig. 5. case 4: Performance of the clock skew estimators: (3), (3), (6) and
(50). &« = 50pprn. Q—Ems Jo, = 400, for 7 < 5000: o2 o, — 1.96 -

10~ 19 [sec? ] for j < 2000: o2, = 1.96 - 10~ 'P[sec?], for 2000 < j <
3000: o2, = 1.96 - 10—19 + 1,166 - 10— 19(5j — 2000), for j > 3000:
o, = 1,168 - 10~ "[sec?]. @ = 0.25. Hr = 0.9, Hrp = 0.5, MSE=

E[e?] = 1012, 3 = 0.002, 3y = 0.002. The results were obtained for
100 Monte-Carlo trails.
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Figure 2. Performance of the clock skew estimators: (4), (5). (6) and the switching algorithm from [13]. d,,,. = 0.8m[sec], d,,, = 0.5m [sec], @ =
Sm[sec], o, =104, g, =40, Tsype = 15.6m[sec], Hp = 0.9, Hy = 0.9, az = az = 0.08.The average results were obtained for 100 Monte-
Carlo trials.
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Figure 3. Performance of the clock skew estimators: (4). (5). (6) and the switching algorithm from [13] .d,,. = 0.8m/[sec/, d_,,, = 0.5m [sec],
Q = bm[sec], a,, = 10y, o, = 40, Tsyne = 15.6m[sec], Hp = 0.9, Hp = 0.6, ay = 0.08,ap = 0.04. The average results were obtained for
100 Monte-Carlo trials.
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Figure 4. Performance of the clock skew estimators: (4). (5). (6) and the switching algorithm from [13]. d,,. = 0.8m/[sec/, d_,, = 0.5m [sec],
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Figure 5. Performance of the clock skew estimators: (4). (5). (6) and the switching algorithm from [13]. d,,. = 0.8m/[sec/, d_,, = 0.5m [sec],
Q = 5m[sec], o, = 1204, 0,, = 204, Ty, = 15.6m[sec], Hp = 0.6, Hg = 0.9, az = 0.08,az = 1. The average results were obtained for
100 Monte-Carlo trials.



Conclusion

Here, we present the switching algorithm's simulation results for the preferred clock skew estimator
appropriate for the PTP scenario in the gfGn environment.

The gfGn model answers on a wider range of scenarios than the Gaussian cases. This work provides insights
concerning the “a” parameter to the PTP clock skew performance obtained by the PTP switching algorithm in
the gfGn case.

In cases where the “a” parameters of the Forward and Reverse path parameters are symmetrical, the fGn case
switching algorithm may also answer on the gfGn case.

o _

In cases where the “a” parameters (of the Forward and Reverse path) are asymmetrical, we may have a

degradation in the performance of the switching algorithm. The difference between those “a” parameters
affects the switching algorithm performance.

Future work should estimate the “a” parameters for the Forward and Reverse paths to adapt the switching
algorithm to the gfGn environment.






