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Interworking Between the Mobile Satellite Systems and the Terrestrial Networks
for Data Transmission Services

(Question 89/8)

Add the following sentences to each paragraph:

5. Interface point and condition

Network models depicted in Figure 1 are classified into the following three
categories from the viewpoint of a type of signal transmission at a physical
layer:
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Among the three types described above, it may not be necessary to consider in
detail the Type 1 because data transmission is completely performed through
voice-band modem.  However, if a digital voice coding technique is used in the
link of mobile satellite systems, a network designer should note that
selection of voice coding techniques may impose some limits on application of
voice-band data transmission which is already widely available in the
terrestrial telephone network.  The low rate digital voice coding technique,
which is often used to achieve the efficiency in the link of mobile satellite
systems, will not guarantee the transparency for some types of voice-band
modem signals.

As for Types 2 and 3, it is desirable to define the interface points in order
to clarify the range of mobile satellite links to which the possible CCIR
recommendations should be applied for data transmission services.  The
following discussion is made mainly for Types 2 and 3.

5.1 Interface point

In order to specify interface points which are commonly applied to various
mobile satellite systems, the virtual interface points should be considered. 
The signal transmission rate B(r) (see section 7 of this report) is used for
defining the interface point between mobile satellite systems and terrestrial
links, and U(r) (see also section 7 of this report) is used for defining the
interface point between the mobile satellite system and the data terminal in
the MES.



AMCP/1-WP/31

2E-2 Appendix E to the Report on Agenda Item 2

Interface point B in Model 2 and point A in Models 3 and 4 of Figure 1
correspond to the points of signal transmission rate B(r), and interface
points D in Models 2, 3 and 4 correspond to the points of signal transmission
rate U(r).

5.2 Interface conditions

In the case where the mobile satellite system provides the data transmission
service through the dedicated digital data channel, the connection of mobile
satellite systems with terrestrial links has various aspects to be carefully
considered.  In particular, the performance characteristics such as timing
accuracy, slip control and bit error ratio should be considered.

5.2.1 Timing accuracy

With regard to the timing accuracy at an interface point of the MES, in
general, two timing generation schemes are considered for the interface to the
data terminal.

One is to generate the timing by the clock oscillator implemented in the MES.  
For practical reasons, a dedicated crystal oscillator will be used for each
MES as a unit of digital mobile satellite equipment and thus the timing is
controlled by a reference clock generated by this crystal oscillator.

The other is to obtain the timing by retrieving it from the received reference
signal.  In the mobile satellite systems, the LES usually transmits the
forward carrier signal with a timing accuracy of 10-11 and the MES unit is able
to retrieve the timing from this reference signal with an accuracy in the
order of 10-8.  Such degradation in the timing accuracy is inevitable due to
the doppler shift caused by the satellite and the movement of the MES.

In both schemes mentioned above, since the MES generally does not equip with
the highly accurate timing resource generally used in the terrestrial network
mode (see CCITT G.811), the timing accuracy of the MES data terminal does not
become higher than in the order of 10-8.

As for the interface point of the LES, it is considered that the LES generally
equips with timing resources with an accuracy of 10-11 as described in CCITT
recommendation G.811.

5.2.2 Slip control

As discussed in the previous section, in the case of data transmission through
terrestrial networks and mobile satellite systems, a wholly plesiochronous
network, (i.e a network where the timing of each mode is controlled by a
separate reference clock) is realized.  In the mobile satellite system, the
timing accuracy of the MES becomes a dominant factor to determine the amount
of data buffer of the LES for the plesiochronous connection with the
terrestrial data network.

Although the poor timing accuracy of the MES may result in a higher rate of
slips in the LES as well as in the MES, it might be possible for the LES
and/or MES to ensure an efficient slip control using intervals between data
transmission periods.  This is because the digital path for the data
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transmission is not permanently established in the mobile satellite system in
which a demand assignment control is generally employed.

The interval of slip control and the amount of data buffer should be
determined based on the allowable time delay and the maximum communication
time period expected in the mobile satellite data transmission services.

5.2.3 Bit error ratio

The allowable bit error ratio should be determined in order to establish the
standard quality objective set forth for data transmission service in the
mobile satellite system.  Taking into account that the environmental
characteristics such as an effect of multipath fading, which are inherent to
the mobile satellite system, the allowable bit error ratio should be
determined in terms of probability and percentage of time.  It should be also
noted that the bursty bit error may increase an efficiency of data
transmission in the case where the ARQ technique is used.

6. Channel quality

CCITT recommendations X.130 and X.140 series define the general quality of
service parameters for communications via public data networks.  If the mobile
satellite system is designed so that it provides the data transmission
services via public data networks, it is desirable for the mobile satellite
system to comply with requirements described in these related CCITT
recommendations.  In order to achieve this, the allowable time delay (as
described in 5.2.2) and bit error ratio (as described in 5.2.3) at the
interface point of LES and/or MES should be carefully determined from the
viewpoint of conformity with these CCITT recommendations as well as with the
practicability realized in the mobile satellite system.

7. Channel rate

In the mobile satellite systems, the channel rate can be classified into the
following categories:

- user rate U(r):  the rate of channel which is available to end-user data
terminal in the MES;

- bearer rate B(r):  the rate of channel to be transferred from the
terrestrial network to the satellite link, vice versa (the same overhead
bits, O(hb), may be included together with U(r) in the bearer B(r));

- information rate I(r):  the rate of actual satellite channel information
rate (the information rate, I(r), may include B(r) as a part of it with an
addition of signalling information bits, S(i), used for the satellite link);
and

- transmission rate T(r):  T(r) is made of I(r) and overhead bits for FEC and
framing, O(hs).
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In summary, the relationship between the above channel rates are as follows:

B(r)= U(r)+O(hb)*1
I(r)= B(r)+S(i)
T(r)= I(r)+O(hs)

Note 1:  O(hb) may equal to zero in some cases or be partly included in
S(i).



AMCP/1-WP/31

Appendix E to the Report on Agenda Item 2 2E-5

- END -


