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ISP
Telephone
Network

y �� � U� � U z �� { U } �� � � � U\ \ U z v{ ~ UT �� \� z � �� � � � UÖ { ~ U ¥T U� } U z x

✓ � �¤ � � z � �{ z U }� UT {

y \� �� z � � �� { U }� U v z �� z � � z� � }\ U z x ➠� �T { z
✓ � U{ �T { � � �� � � � �{ \ U � �T | �� z � U � � z

UNIVERSITE
PIERRE & MARIE  CURIE

PARISLA SCIENCE A ]^_` _ abcd ]e bf Ì eÍ O ^_ gih cd b j×



ØÙ ÚÛÜ ÝÞ ® ªß

à ,r á. * 'râ $& 'â 1r ã ,� '� ä r 1 $ � � $ . � q ,r 's '( ( à& & '( ( � ) ( * '+ (

y } � � � T �� } � �� � � z �� z � \ z � �T � � ~ U �� �

y � U } �� � \ � V� U � U � �T }\ U \ � } � \ U �

✓ � U z U { � U �DC� � � UT � \ U v� � � � � �� \ U x

✓ � \T z� UT { z � { �� � � � UT { z � ! U z v{ ~ U z U �T x

✓

~ U ¥T � � U � U� � z � T �T � \� z~ U z

☞ � \T z } � U { ¥T U å� ¢ £ � �
☞ � � � U z" �� \ \� � ~ U� {� ¥T U z
☞ �T � \ U!

✓ \ � � VT U �� z� �� } U � � � � ~ U� T � �� � � zÖ � { � U z

✓ � } }  U z � T \ �� � \ U z� }{ � � � � V { � � �� U
✓ V U z�� � � � U \ � æ � F
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Service specific convergence sublayer

MAC sublayer common part

Security sublayer

Transmission convergence sublayer

QPSK QAM−16 QAM−64

Upper
layers

Data
link
layer

Physical
layerPhysical medium

dependent sublayer
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QAM−64 (6 bits/baud)

QAM−16 (4 bits/baud)

QPSK (2 bits/baud)
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Downstream Upstream Guard time Time slot
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Bits

(a)

(b)

Type Length0

1 0 Type Bytes needed

EKE
C

C
I

Connection ID Data CRCHeader
CRC

Connection ID Header
CRC

1 1 6 16 16 8

1 1 1 1 126 11 16 8 4

Bits
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Altitude (km) Type

35,000

30,000

25,000

20,000

15,000

10,000

5,000

0

GEO

MEO

Upper Van Allen belt

Lower Van Allen belt

LEO

Latency (ms)

270

35−85

1−7

Sats needed

3

10

50
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