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j�k�l^mon!p�qrk�sutwv�k0xyqrzwq;x{i
j�k�q

|]}r~u�;k0xy��suq{�0~ux�x{k
nys����H~u}rx"�wk4}rkZ�+g�k
}+�+g�k��H�*� l��d��m�����}{�����u�u� l"m$lZ����s��ukZq

�.�)���
�B �¡u�u¢ £ k�q;x{t �wz6xrg k.�0~dj�����k
vw�¤x;z6~�¥y�
~uj���twx{�����Rxrg�k�jDsBvw��j�t�j8��~Jsu�¦~�¥"§�k
�¨�ugJx{k��¦}{k���©
x+s����d��kZq1ª«xrg k���~Jsu�O~d�¬s6�H~u�¨�Jx��­qD�wk
® ��k��¬suq¯x{g�k�q�t j°~�¥bxrg�k�§�k
�¨�ugJx{q¯~u¥b�¨�dx{k
}+q�kZ��x{�����6}{k���x+s��w©
�d��kZq4~u�¦x{g��­q��H~u�¨�Jx+±�² £ k�}{k
�­sBx{k�xrg�k��0~dj¯� ��k
v���x;z�~u¥!xrg�k.�wz�� s�j��­�D�uk�}{qr��~d�¦~�¥hxrg��­q���}r~d³��¨k
j´ªX���
§!g �¨�+g�§�k�§hs��Jx"x{~���k�}�¥U~d}rjµ�¨� qrk
}rx�¶B��k
�¨k0xrk�~u�Hk
}+sBxr�¨~u��q!~u��x{g�k�}{k��0x{su���u�¨k�q+±3xr~�xrg�k¯�0~uj����¨k0vw��x;z.~u¥
x{g�k�jDsBxr}{��v�j�t���xr�¨���¨�¨��sBx{��~d�·��}{~u³ ��k�j@���6xrg k�¸º¹�»B¼E½+¾�¿"s��¨�uk�³�}+s�²:ÀÁ�6� s�}rxr�­�0t �¨su}�ÂE§�kDq�g�~B§Ãxrg s�x4s
qr�¨�u����®��
su�Jx^�¨j���}r~B�dk
j�k
�Jx'~u�6xrg k¯k
vw�¨q�xr�¨����q�~d��t�xr�¨~u� q^¥U~d}'xrg�k�® }+q�x'~d��k�ªU§!��xrg��¨�OÄ¯¸XÅ�Æ�ÇrÈZ±^�Hk
}4�¨�w©
qrk
}rxr�¨~u�M¶Wk0v�x{}{sd��xr�¨~u�.§!�¤x{gRÉ�Ê�ËW±h��j����¨�¨k�qysu�1��j���}{~B�uk�j¯k��Jx"~u��xrg�k¯�0~dj¯� ��k
v���x;z�~u¥*xrg�k:�­sBxrxrk�}"~u��k
ªUxr~¦Ä¯¸`ÌRÈ+ÍÎÆ�¿Ï±�²·Ð�t�}rxrg�k�}rj�~d}rkdÂ)x{g��­q��0~d����kZ��xr�¨~u��jDsuÑuk�q���~Jqrqr�¨³���k�xr~·q�x{s�xrk�sR��~B§�k
}:³H~ut � ��~u�Os
�dk
��k�}{su�/�
�¨sdqrqb~�¥�s��¨�u~u}{��xrg�jDqyxrg s�x^�¨� �0�¨t �wk�s��¨�/xrg�k�j�~dq�x'k0Ò��0�¨k
�Jx'��}rk�����~dt q��¨z1Ñ���~B§!��s��¨�u~d}r��xrg j�q
¥U~d}4xrg k�Ó'��k�kuÔ q4j�k�sdq�t�}{kD��}{~u³��¨k
j1²1fhg��­q:�¨j¯� ���¨k�q:xrg s�x�q�t��+g¦qr~u�¨twx{��~d� q:�
su����~ux�³�k���j���}{~B�ukZ��³�z
j�~d}rk!x{g s��.s:�¨~u�dsu}r��xrg j¯�­�h¥Xsd��xr~d}Õ�¨�Dxrg k
�¨}�sd��xrt�s���¥U~u}{j�²*Ð/����s��¨��zdÂ�su����xrg kbs�³H~B�uky}rkZq�t���x{q3s��­q�~�s������¨z
x{~·�Bsu}r�­sBx{��~d� q+¶B}rkZq;x{}r�­��x{��~d� q4~u¥"xrg�kOÖd×ÁØHÙXÚÛ� }r~d³���k�jÜj�~�xr�¨�BsBx{k��O³�zÛÝ)Þ3ßµq{sBx{k
�¨����xrk1�0~d� q;x{k
�¨�¨s�xr�¨~u� q
}{~ut�xr�¨������}r~d³��¨k
jDq
²
à�áJâMã{ä�å �Bæ/�u¢ ç ~dj���twx{s�xr�¨~u� su�e�uk�~uj�k0x{}rzdÂÎ�wz�� s�j��­��su���d~u}{�¤x{g�jDq
ÂÎsu���d~u}{�¤x{g�jDqy¥U~d}'j¯~d³��¨��kDs����
� k0xy�0~dj���twxr�¨����Â��0~uj���t�x{sBx{��~d� s��Î�
~uj����¨k0vw��x;zu²
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 ~ut q^p0x{t �w�¨~u� q'�­s��0~uj����¨k0vw��xrpD�wt¦�
su�¨�
t��e�wk��¨s��+g s�}{�uk�jDsBvw��j�t�j �EÔ t��6k
� qrk
j�³���k
��k�}rkZ��x+s����d��kZq'j�t����­q��ÎÔ t����H~u�­��q.ªU�­sR�+g s�}{�uk�k���t�����~d���Jx�p
x{su�dx��¨s�qr~uj�j�k��wkZq4��~d�¨� q��wkZq:}{k���©
x+s����d��kZq]q�Ô �¨�Jxrk
}+qrk���x+s��Jxek
���
k!��~d���Jx+±0² 
 ~ut�qe}rk����¨~u��qe�¨s4�
~uj����¨k0vw��xrp"�wk"�­s'�uk�}{qr�¨~u���wz�� s�j����dt k"�wky�0k
� }r~d³���i�j�k�ªX��su� q3�¨s��dt k
�¨��kb~u��q�Ô sutwxr~d}r�­qrk"�wk�q3����q�k�}�x{��~d� q+¶��wk
�¨k0x{��~d� qÕ��ky}{k���x+s����d��kZq{±��4�¨s��0~dj¯� ��k
v���xrp
��t���}r~d³��¨i
j�k:�wk:�­sDj�t �¤x{�����¨�­�
sBx{��~d�R�wk:jDsBx{}r�­�0kZq"��su� q"�ºÔ su���di
³�}{kD¸`¹�»�¼H½�¾�¿r²!Þe�R� su}�x{�¨�
t��¨��k�}�Â�� ~ut q
j�~d�dx{}r~d� q��JtÎÔ t���k�suj¯p����¨~u}+sBx{��~d�Oq��¨�u� �¤®���sBx{���dk.�wk��¨s·q�~d��t�xr�¨~u�a��k.�­sR��}{k
j��¨i
}{k6ªXk
�ûÄ¯¸XÅ�Æ�ÇrÈ�±�� s�}
�¨� qrk
}rxr�¨~u�H¶Bk0v�xr}+su�0xr�¨~u��sW�ukZ�:É1Ê ËZ±y��j����¨���Jt�k¯t���k�s�j�p����¨~u}+sBx{��~d�R�wk��­s��
~uj����¨k0vw��xrp���k��­s.qrk��
~u� ��k
ªXk
�OÄ¯¸`Ì�È{ÍÎÆ�¿Ï±0²��ykD� ��t q�Â)�
k0xrxrkD}{k
�­sBxr�¨~u�6}{k
� �·��~Jqrqr�¨³���k��­s.¥U~u}{j�t��­sBx{��~d�6�EÔ t���k�³H~u}{��k�����¥Up
}{��k�t�}rk
�H~ut }:t���k��
�¨sdqrqrkD�up���p
}+s��¨k��EÔ s��¨�u~d}r��xrg�j�kZq4�0~u�Jx{k
� su�dx:�¨k�q�s��¨�u~d}r��xrg�j�kZq'��kZq:���¨t q:k
Ò��
su�
k�q:�
~u����t q
�H~ut }��­s¯}rpZq�~d��t�xr�¨~u�.��t.��}{~u³ ��i�j¯k'�wk'�­s�j�kZq�t�}{k'�wk4Ó'��k�ku² ç k
�­s¯��j����¨���Jt�k��Jt�k4�0kZq!s��¨�u~d}r��xrg�j�kZqÕ��k
�Hk
t �uk
�Jx��0x{}rkDsuj¯p����¨~u}{p�q'��su� q'�¨k
t�}'¥U~d}rj�kDsu�0xrt�k����¨k��EÔ t���¥Xsd��x{k
t�}���k¯� ��t q��wk�������¸`Å*¿r²�Þe�w®��ÎÂ��¨k�q
}{p�qrt���x{s�x{q4~d³wxrk��Jt�q�q�Ô su�����¨���Jt�k��dx¯s�t q{q����R�wk�q��Bs�}{�¨su�dx{k�q4�wtÛ��}r~d³��¨i
j�k��wk��­s1��}{~�¥U~d� �wk
t }:j�~�xr�¨�up
��s�}!�¨k^}{~ut�x{s��dk^� s�� qh�¨k�q"�
~u� q�xrk����­sBx{��~d� qh�wk:q{sBxrk����¨��xrk�q�²
 �å �Z� ã ¡"! � ��¢$# p�~uj�k0x{}r�¨k:s��¨�u~d}r��xrg�j����Jt�kuÂws��¨�u~d}r��xrg j¯kZq�xrk�j¯��q;©Ï}rp�k
�ºÂ�s��¨�u~d}r��xrg�j�kZq3�H~ut }"�¨s¯j�~u³ �¤©
�¨��xrp4k0x"�¨k�qh}{p�qrk�sutwvEÂw�0~uj����¨k0vw��xrp
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kÕq�xrt��wzyx{g�k3�
~uj����¨k0vw��x;zy~�¥��
~uj���twx{�����"xrg�k]jDs�v��¨j�t j �¨~dsd�b~u¥w§3k����dgdx{k��'}{k��0x{s�� �u�¨k�qeªX��k0® ��kZ�:suq
x{g�k!q�t jÃ~�¥�xrg�kh§�k
�¨�ugJx{q/~�¥H���Jx{k
}+q�kZ��xr�¨���^}rkZ��x+s����d��kZq)~d��s'qr�����d��k��H~u�¨�dx�±�² £ k�}{k
�­sBx{kÕx{g�k"�0~dj�����k
vw�¤x;z
~u¥�xrg k��wz�� suj��¨�Õ�uk
}+qr��~d�:~�¥wx{g��¨q/��}{~u³ ��k�j ªU�¨��§!g��­�+g�§�kÕ§hs��Jx�x{~b�Hk
}r¥U~u}{j ����q�k�}�x0¶B�wk���k
xrkÕ~d��k�}{s�xr�¨~u� q
~d��xrg k�}{k��0x{s�� �u�¨k�q+±�xr~.xrg�k��0~dj�����k
vw�¤x;z1~�¥ex{g�k¯j�s�xr}{�¤v�j�t��¤x{��� ���­�
s�xr�¨~u��� }r~d³���k�jµ����x{g�k�¸`¹�»B¼E½+¾�¿
su���dk
³�}+s�²/ÀÁ��� s�}rxr�­�0t��­s�}ZÂ�§3k'qrg�~B§ xrg�sBx"s�q��¨�u����®���s��Jx��¨j���}{~B�uk
j�k��dxh~u��xrg�k4k
vw�¨q�xr�¨����q�~d��twx{��~d� q3¥U~u}
~dt�}�� }r~d³���k�jDq:�¨j¯� ���¨k�q¯s��O�¨j���}{~B�uk
j�k��dx:~d��xrg k.�0~dj�����k
vw�¤x;z¦~�¥!x{g�k��­sBxrxrk�}�~u� ku²·Ð t�}rxrg�k�}rj�~u}{kuÂ
x{g��­q.�
~u����kZ��x{��~d� jDs�ÑukZq��H~dq{q��¨³��¨kRx{~¬q�x{s�xrk·sÛ��~B§�k
}�³�~dt�� � ~d� sO�dk
��k�}{su�b�
�¨sdqrq�~�¥�s��¨�u~d}r��xrg j�q
x{g sBx��¨� �0�¨t �wk1s��¨�Õx{g�k���}rk�����~dt q��¨z¦Ñ���~B§!�Ûqr~u�¨twxr�¨~u� q�²¦fhg��¨q¯�¨j������¨k�q�x{g sBxDq�t��+gaqr~u�¨twxr�¨~u� q��
su����~�x
³Hk��¨j���}{~B�uk��6³�z6j¯~d}rk�xrg su�Ûs��¨~u�dsu}r��xrg j¯�­��¥Xsd��xr~d}�²RÐ/�¨� s��¨�¨zuÂes��¨�]x{g�k.su³�~B�dk�}rkZq�t �¤x+q�s��­qr~Rs������¨z
x{~·�Bsu}r�­sBx{��~d� q+¶B}rkZq;x{}r�­��x{��~d� q4~u¥"xrg�kOÖd×ÁØHÙXÚÛ� }r~d³���k�jÜj�~�xr�¨�BsBx{k��O³�zÛÝ)Þ3ßµq{sBx{k
�¨����xrk1�0~d� q;x{k
�¨�¨s�xr�¨~u� q
}{~ut�xr�¨������}r~d³��¨k
jDq
²
à�áJâEä�å �Bæ)�ji ç ~uj���twx+sBx{��~d� s����dk
~dj¯k
xr}{zuÂu��zJ��s�j��¨�!su���d~u}{�¤x{g�jDq
Âds��¨�u~u}{��xrg�jDq/¥U~u}Õj¯~d³��¨��k"su� ����k0x
�
~uj���twx{��� � Â��0~dj���twx{s�xr�¨~u� su�Î�0~dj¯� ��k
v���x;zu²

k l ���)(/�D<1-�2Õ�/
0���

ÀÁ�Ûxrg�k��­suq�x�zukZs�}+q
Âes6q�k
x¯~u¥yÝ�Þ3ß@qrs�xrk
�¨�¨�¤x{k��
~u� q�xrk����­sBx{��~d� q:g sdq¯³�k�k
�Û�­s�t � �+g�k��O~u}¯��}r~d��~Jq�kZ�Osuq
}{k
�d~u�¨twxr�¨~u��s�}{z��0~dj¯j�t����­�
s�xr�¨~u�Oqrz�q�xrk�jDq
²RÝ)Þ3ß qrs�xrk����¨�¤x{k�q�s�}{kD~u}{³��¤x{��� ��sBx��0~u��q;x+s��Jx�q��Hk
kZ�Os����
�
~u� q�x{su�Jx�s���xr��xrt ��k�®�vwk��O³�k
x;§3k�k
�nmu�u��Ñ�j s�� �O�u�u�d��Ñ�j1²��yq¯sR�0~d� qrk �Jt�k
���0kuÂ/x{g�k.�
~B�uk
}{�¨���R�0k����
~u¥3s1qrs�xrk����¨�¤x{k�j�~B�dk�q^�0~u�Jx{����t�~dt q��¨zu²po�~ ÂÎ�¨��~d}{��k
}^xr~���}{~B�J�­�wk¯�u�¨~u³ su�/�
~B�uk�}{su�ukuÂH§�k���k�k��6q�k��uk�}{su�
Ý)Þ3ß�qrs�xrk
�¨�¨�¤x{k�q:�wkZqr�
}r�¨³��¨���Rs�qrk0x:~�¥!}{k
�dt��¨su}r�¨zRqr� su�
k��6~u}{³���x{q�².fhg�kDj�~dq�x��H~u��t �¨su}4k0v�s�j����¨k�q4~u¥
x{g�k�qrkDq�zwq�xrk�j�q4su}rk¯��}{~u³ su³��¨z # ��~d³ s��­q�x{s�}ZÂE§!��xrg¦�jq�qrs�xrk����¨�¤x{k�q'~d�rq�~u}{³���x{q�Â�s����·ÀÁ}{�­�w��t j�Â�§!�¤x{g¦�
�H~u�­s�}Õ~u}{³��¤x+q]~u¥*ldl"qrs�xrk����¨�¤x{k�qÕk�su�+g�² ç ~dj¯j�t����­�
s�xr�¨~u� qe�¨�¨��Ñwq]��}{~B���¨�wkZ�¯³Jz�xrg k�qrky�0~d� q;x{k
�¨�¨s�xr�¨~u� qÕs�}{k
³ �¤©Á�w�¨}rkZ��xr�¨~u��s��ºÂus�� ��~�¥Hx;z���kbqrs�xrk
�¨�¨�¤x{k0©Ï��g�~u� kuÂuq{sBx{k
�¨����xrk
©º�JsBxrk�§�sWzdÂBs�� �¯�¨����suqrk!s�j�~u���^x{g�k"qrs�xrk����¨�¤x{k�q
ªX§3kRxrg�k�� }{k0¥Uk
}�xr~O�¨�Jxrk�}�©Áqrs�xrk����¨�¤x{kR�¨����Ñwq�Â"~u}�ÀsowÝ�q+±�Â"§!g �¨�+g su���¨~B§"qD}{~utwx{��� �O����q��­�wkRx{g�k·q{sBx{k
�¨����xrk
� k0x;§�~u}{ÑHÂ#ta�«Ù`Úu�v
wÙ3Ù��w�������«Ù��%�uxDÙ`Új�w�v
yxBÚ�ÙÏ×$���r×;�+Ù��������K�H×
Ù�t2�v��zO��²

�bq�sR�
~u� qrk �Jt�k�� �0kdÂ�k
�dk
��s�qr��j����¨k��Hk
}{j�su��k
�Jx��
~u��� k���x{��~d�¦³�k
x;§3k�k
�¦x;§�~.® v�kZ�¦t qrk
}+q'xrt�}{� q
~dtwx4xr~1³Hk�s��¦�¨�dx{k
}{k�q�xr�¨���1��}{~u³��¨k
j1²�fhg�k�x{k
}{j �0~d����k��0xr�¨~u�6g�k
}{kD}{k0¥Uk
}+q^xr~�s��wk�jDs�� �·�u�¨�uk��·³�z
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π 2π-constellation -constellation

NN N

seam

Ð)�¨�ut }rk�l���f�§�~�x;z���kZq4~�¥h�����dk�q�xr�¨�dsBx{k��
�0~u��q;x{k
�¨�¨s�xr�¨~u� q
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satellite-oriented cell mobile-oriented cell

The mobile is covered
by the satellite which is in the cell

The satellite covers
all the mobiles in the cell
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