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Amendment 2 to Recommendation ITU-T G.8271.1/Y.1366.1 (2013)

Network limits for time synchronization in packet networks: Amendment 2

Summary

Amendment 2 to Recommendation ITU-T G.8271.1/Y.1366.1 (2013) provides the following
update:

- Complete the definition of the network limits in terms of dynamic time error components
and correction of the MTIE mask.
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Amendment 2 to Recommendation ITU-T G.8271.1/Y.1366.1 (2013)

Network limits for time synchronization in packet networks: Amendment 2

1 Clause 7.3 - Network Limits at reference point C
Replace Clause 7.3 with the following:

7.3 Network limit at reference point C

The limits given in this clause represent the maximum permissible levels of phase/time error and
noise at interfaces within a packet network in charge of distributing phase/time synchronization
according to the applications corresponding to the class 4 mentioned in table 1/G.8271.

The limits applicable to other classes at the reference point C are for further study.
The noise generated by a chain of T-BC is characterized by two main aspects:

- the constant time error produced by the chain, for instance due to various fixed and
uncompensated asymmetries (including the PRTC);

- the dynamic time error produced by the various components of the chain (including the
PRTC)._This noise can be classified as low or high frequency noise, with components below
or above 0.1 Hz respectively.

The network limits applicable at reference point C are expressed in terms of two quantities:

- the maximum absolute time error: max |TE|, which includes aH-the-noise-compenents—+e

the constant time error and the low frequency components of the dynamic time error

- asuitable metric applied to the dynamic time error component (in particular, MTIE and
TDEV are used for measuring noise components with frequency lower than 0.1 Hz, and
peak-to-peak TE is used for measuring noise components with frequency higher than 0.1
Hz)

The limits given below shall be met for all operating conditions (except during PTP rearrangements
and long holdover conditions in the network and during both PTP and the physical layer frequency
rearrangements conditions that are for further study; see also examples in Appendix V), regardless
of the amount of equipment preceding the interface. In general, these network limits are compatible
with the minimum tolerance to time error and noise that all equipment input ports are required to
provide. Further guidance about how to design a phase/time distribution network is provided in
Appendix V of this Recommendation. The limits are:

- Maximum absolute time error network limit applicable at the reference point C:
max |TE| <1100 ns.

Dynamic low frequency time error network limit applicable at the reference point C: the
specification in terms of MTIE is presented in the figure and table below. The specification in terms
of TDEV is for further study.

Rec. ITU-T G.8271.1/Y.1366.1 (2013)/Amd.2 (01/2015) — Prepublished version 2



MTIE

10000

A

lps

280ns
200ns -

MTIE

» T (s)

[T Ty I gy A

Lda

s

FA=rFrr|~==--r==r-ra-rrref----1

B el il Tl

SFTIFf--="r--r-r-

-r-

“FTTrf----r--r

TFTATTf -~~~ "F~="r-1-)

=--=-r--r

580ns

280ns

Figure 2 — Dynamic Time Error network limit (MTIE)
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Table 1 — Dynamic Time Error network limit expressed in MTIE

MTIE limit (ns) Observation interval, T (s)
105 ek
100 + 75t 0-06251.3<t<24
277+ 1.1t 24 <1<275
580 275 <1<10000

NeteaA first-order low-pass measurement filter with bandwidth of 0.1Hz is applied to the TE
samples measured at the packet timing interface prior to evaluating the max |TE|, MTIE and TDEV.
Network Limits measurements performed on the 1 PPS test output should also perform a similar
filtering on the 1 PPS signal.

Additional details on the test equipment characteristics and measurement period are also for further
study.

Note: the above MTIE specification is the result of a number of conservative assumptions that, in
theory, may lead to a dynamic component with max |TE| greater than 300 ns and frequency
components less than 0.1 Hz. However, the related dynamic noise component has been
demonstrated to have max|TE| that is always less than 300 ns under the assumptions made in this
recommendation and other related recommendations, e.g. G.8273.2.

The following requirement applies for frequency components higher than 0.1 Hz (a first-order high-
pass filter with bandwidth of 0.1Hz should be applied to the TE samples measured at the packet
timing interface or to the 1PPS signal), as measured over a 10 000 second interval:

- peak-to-peak TE amplitude < 200 ns
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