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RECOMMENDATION ITU-R S.1806

Availability objectivesfor hypothetical reference digital paths
in the fixed-satellite service operating below 15 GHz

(Question ITU-R 73/4)
(2008)

Scope

This Recommendation deals with availability objectives for hypothetical reference digital paths (HRDPs) in
the fixed-satellite service operating below 15 GHz. It is based on the availability objectives specified in
relevant ITU-T Recommendations and complements availability and performance objectives contained in
relevant ITU-R Recommendations, as listed under References.

References

ITU-T Recommendation G.827: Availability performance parameters and objectives for end-to-
end international constant bit-rate digital paths.

Recommendation ITU-R S.579: Availability objectives for a hypothetical reference circuits and
hypothetical reference digital paths when used for telephony using
pulse code modulation, or as part of an integrated services digital
network hypothetical reference connection, in the fixed-satellite
service operating below 15 GHz.

Recommendation ITU-R S.614: Allowable error performance for a satellite hypothetical reference
digital path in the fixed-satellite service operating below 15 GHz
when forming part of an international connection in an integrated
services digital network.

Recommendation ITU-R S.1062: Allowable error performance for a satellite hypothetical reference
digital path operating below 15 GHz.

Recommendation ITU-R S.1424: Availability objectives for a hypothetical reference digital path
when used for the transmission of B-ISDN asynchronous transfer
mode in the fixed-satellite service by geostationary orbit satellite
systems using frequencies below 15 GHz.

The ITU Radiocommunication Assembly,
considering

a) that the hypothetical reference digital paths (HRDPs), as defined in Recommendation
ITU-R S.521, in the fixed-satellite service (FSS) are intended as a guide to designers and planners;

b) that the availability of an HRDP is determined by the combined effects of equipment and
propagation availability;

c) that the equipment availability (including the space station) is dependent on reliability
performance, maintainability and maintenance support performance;

d) that unavailability due to propagation impairments is dependent on the exceedance of
an attenuation level threshold, the frequency of these exceedances and the duration of such
exceedances;
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2 Rec. ITU-R S.1806

e) that satellite systems are capable of offering availability performance similar to that of
terrestrial paths under service level agreements (SLAs) or service quality agreements (SQAs) for
individual links (see ITU-T Recommendation E.801);

f) that the availability of a geostationary-satellite link is essentially independent of the
distance between the origination and termination points of the link,

recommends
1 that the availability of an HRDP in the FSS should be defined by the following formula:

Availability = (100 — Unavailability) %
where:

Unavailability = Snavailable time 5o

Required time

where the required time is defined as the period of time during which the user requires the digital
path to be in a condition to perform a required function, and unavailable time is the cumulative time
of digital path interruptions within the required time (see also recommends 5 for a discussion of
unavailable time);

2 that the outage intensity should be defined as the number of outages (i.e. a period of
unavailable time as defined in recommends 5) per measurement period, where the typical
measurement period is one year (8 766 h) (see also Note 5);

3 that an HRDP should meet the objectives of propagation-dependent availability given in
Table 1:
TABLE 1
Propagation-dependent availability objectivesfor an FSS digital satellite link
Rate Up toprimary rate 1.544 Aboveprimary rate
(Mbit/s) t0 2.048
Parameter Availability | Outage intensity Availability Outage intensity
(outages/year) (outages/year)
Mean value for 99.9% 20 99.96% 20
HRDP
4 that the additional unavailability of an HRDP in the FSS due to equipment should not be
more than 0.11% of a year;
5 that a link in the FSS as defined between the ends of the HRDP in Recommendation

ITU-R S.521 should be considered unavailable if one or more of the conditions in § 5.1 to 5.3
below exist at either of the receiving ends of the link for 10 consecutive seconds or more
(see Note 3):

51 the digital signal is interrupted (i.e. alignment or timing is lost);

5.2 for a transmission below the primary rate (1.544 Mbit/s or 2.048 Mbit/s), the bit error ratio
(BER), averaged over 1 s, exceeds 1073;
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5.3 for a transmission at or above the primary rate (1.544 Mbit/s or 2.048 Mbit/s), each second
is considered to be a severely errored second (SES) event, where an SES is defined — consistently
with ITU-T Recommendation G.826 — as a second which contains 30% or more errored blocks or at
least one severely disturbed period (SDP);

6 that the following Notes should be regarded as part of this Recommendation:

NOTE 1 — A period of unavailable time begins when one of the conditions in § 5.1 to 5.3 persists
for a period of 10 or more consecutive seconds. These 10 s are considered to be unavailable time.
The period of unavailable time terminates when the same condition ceases for a period of at least
10 consecutive seconds. These 10 s are considered to be available time. Periods of degraded
performance lasting less than 10 consecutive seconds, during which conditions in recommends 5.1
to 5.3 exist, are considered available time.

NOTE 2 — All outages due to solar eclipses and interference from the Sun are included as part of the
unavailable time in recommends 3 when they occur during the required time. The impact of solar
interference during the required time can be minimized by operational measures since these events
can be accurately predicted (see Recommendation ITU-R S.1525).

NOTE 3 — Availability calculations should explicitly take into account mean time between failures,
mean time for resumption of service and precautions taken to mitigate interruptions and
impairments of satellite performance including the use of reserve channels and back-up systems.

NOTE 4 — A percentage of unavailability, due to propagation, for any month is assumed to
correspond to a period of any year by a conversion factor of 5, i.e. 0.2% of any month would
correspond to 0.04% of any year (referring to the term of “any year”, see Note 11 of
Recommendation ITU-R S.353). This conversion factor is discussed in Annex1 to
Recommendation ITU-R S.614.

NOTE 5 — Outage intensity objectives in Table 1 are based on a value of the “mean time to restore”
(i.e. the average duration of unavailable service time intervals) of 4 h. Propagation impairments,
giving rise to self-healing unavailability events, are usually much shorter. In this case, they should
not be taken into account.

NOTE 6 — Additional information on outage intensity objectives for digital satellite paths is given
in Annex 1.

Annex 1

The applicability of the availability ratio and outage intensity parameters of
I TU-T Recommendation G.827 to satellite links

1 Introduction

This Annex examines the availability objectives given in ITU-T Recommendation G.827 in the
light of the predictions of fade duration and fade occurrence frequency that were performed using
the methods described in Recommendation ITU-R P.1623, and to give consideration to their
applicability to availability objectives for digital satellite connections. Specifically, the outage
intensity objectives of ITU-T Recommendation G.827 are considered in relation to estimates of fade
depth and the number of fades predicted for a satellite link.
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2 Background

Recommendation ITU-R S.579 has a long history and is applicable to many “legacy” links within
the FSS. It serves as a general reference on the availability of satellite links and contains
information on the effects of propagation on satellite links. New satellite connections supporting
Internet protocol traffic and the next generation network require additional parameters in order to
specify availability performance. This annex provides information on adapting the availability
parameters contained in ITU-T Recommendations to satellite portions of HRDPs.

3 ITU-T Recommendation G.827

ITU-T Recommendation G.827 provides parameters used in the specification of availability
performance.

One parameter is the availability ratio (AR) that is defined in the same way as availability in
Recommendation ITU-R S.579. AR is defined as:

AR = Available time/Total time

For these calculations, the total time is generally taken to be one year (365.25 days, 8 766 h). This
parameter has been used as the basis for Recommendation ITU-R S.579.

A second parameter contained in ITU-T Recommendation G.827 is outage intensity (OI) and its
reciprocal, the mean time between outages (Mo). According to ITU-T Recommendation G.827:

“The mean time between outages (Mo) is the average duration of intervals when the path
element is available during a measurement period. The number of outages per measurement
period is called the “outage intensity”. If the measurement period is one year and Mo is
expressed in fractions of a year, then Ol is the reciprocal of Mo.”

Table 2/G.827 gives the end-to-end availability performance objectives for a 27 500 km
international digital hypothetical reference path (HRP) at or above the primary rate. These
objectives are reproduced below.

“TABLE 2/G.827

End-to-end availability performance objectivesfor a 27 500 km
inter national digital HRP at or abovetheprimary rate

Performance level Availability ratio (AR) Outage intensity (Ol)
High priority 98% 70
Standard priority 91% 250 »

Using a 35% block allocation of the end-to-end of objectives, as given in ITU-T Recommendation
G.826, for the satellite portion of a 27 500 km HRP, the corresponding satellite portion availability
ratio and outage intensity objectives were derived and are given in Table 2.
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