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��b��¡]HR ��Z5{/`ehaWzU�V�StV�`aZ9b�U�`aV^`eU�SE_dZ9�-��Z9br~�X�Z5{/heWc�öV���StV�S5br`ebvV�WYX�\�WYX�`ebkj�U�`aj9b/S5h/`eU
`�bxV�X�ZH����_dWc�E`eb�V���W��-`e_dXiZ5~/�kZ9bkW�U�`aj9b�S5hx¹��kWcb�V���W���Z5{�`ehaW^U�V�StV�`eZ9bE`eU�V�XiS5b�Ui�-`aV�V�`ebkjk·
¢ ��`eU�`ebvV�WYX�\�WYX�`ebkj1U�`aj9b�S5h8`eU�V�X�S5b�U��-`aV�V�Wc�±S5haZ9bkj1¹�`aV��¯V���W�U�~�WYWc_i�ÀU�`ej9b�S5h8V�Z1V��kW
XiWc_dWc`ao5WYXc·8}���W�V�ZPV��kWEU�Z9��b��LZ5\�V��kWE`ebxV�WYXi\�WYXi`�bkj�U�`aj9b�S5hÇ`eVz`eUz_dZ9�-��Z9b/hapg�kWcbkZ5V�Wc�
V���WV"E#&%('*),+-'.+/+Y��¹���`e_��L¹�`eheh�{�W���U�Wc�LV���X�Z9�kj9�kZ9�kV�V��/`eU�X�WY~�Z5X�V�6 ]�l98 ·

¢ �kW�¶8���E{/haWY{�WYW�`eU�j5WcbkWYX�StV�Wc��{|pLV��kW¡U�¹�`eV�_i��`eb�j�b/StV��kX�W�Z5\ ¢ } R£�ö_dWchehe��heStX
V�WcheWY~/�kZ9bvp5�x¹��kWYXiWzV��kW�X�S5��`aZ�_Y`aXi_Y�/`aV�U�StX�W�U�¹�`aV�_��kWc�-Z9brS5b��-Zt»4·�}���Xi`ebkj¸V��kW[V�`e��W
V���W�XiS5��`aZr`eUzU�¹�`eV�_i�kWc��Z9b��/�kWcbkZ5V�Wc�£S�V�`e�-W¡U�haZ5VY��V��kW¡RTZ5{/`ehaW�]HV�StV�`aZ9b�V�XiS5b/U��-`aV�U
`eV�U
`�bk\�Z5X��-StV�`aZ9bE{vp¡U�Wcb���`ebkj[WchaWc_dV�X�Z��-Stj9b�WYV�`e_8`e��~/��h�U�WcUY· ¢ �kWcU�W8`���~/��heU�WcU�StX�W�`ebH¤
�/��_dWc�r`�bPV��kW¸�-`�_dX�Z5~/�kZ9bkW[~/StV��LS5b��rj5WcbkWYXiStV�W¸V��kW `ebvV�WYX�\�WYXiWcb�_dW5· ¢ �kW U�¹�`aV�_���`ebkj
X�StV�W¡`eU�St~�~�XiZc�k`e�-StV�Wchapg¿Hl¾¦�Á[Â5�/S5_Y_dZ5Xi��`�bkj�V�Z-V��kW��¡]HR U�V�S5b���StXi�W6 ú?8 ·

}[WY~�Wcb��/`ebkj�Z9bLV��kW¸~�Z¾¹�WYX�haWYo5Wch�V��kW���Z5{�`ehaW U�V�StV�`aZ9bg`eU8V�XiS5b/U��-`aV�V�`eb�jk�H��Z¾¹ `aV
`�U���Wche�rS5b/�g`a\ÇZ9bkW¸��U�WcU8~�Z5X�V�St{�haW��/S5b���U�¤ \�X�WYW�Wc½v��`e~/��WcbvV�Z5XzbkZ5VY�kV���W S5�-~/he`aV�����W
¹[`ehehYX���_dV���StV�W5·ÜØ���Wcb³V��kW���Z5{�`ehaWgU�V�StV�`aZ9bÜ_i��S5bkj5WcUrV�`e��W�UihaZ5VY��` · W5·a�8�/�kXi`ebkj´S
�/S5b��LZ¾o5WYXc��V��kW�~/�/S5U�W¸¹�`eheh�S5heU�Zr_i��S5bkj5W5·

f^StXihe`eWYX8U�Z9he�kV�`aZ9b�U�Z5\�V��/`eU8~�X�Z5{/heWc� ��S¾o5W¸{�WYWcbg��`Ä»�WYX�WcbxV���StX��k¹�StXiW�_dZ9b�U�V�Xi��_ ¤
V�`eZ9b�UY�^`Ã· W5·a����`Ä»�WYX�WcbxV�~/heS5_dWc�-WcbxV�Z5\[V��kWg_dZ9��~�Z9bkWcbxV�Uc����U�Stj5WLZ5\�U�~�Wc_Y`eS5h8�-`e_dX�Zt¤
~��kZ9bkWcUY�9XiWc_dZ9b�U�V�Xi��_dV�`eZ9b�Z5\�S5b�S5haZ5j�~/StXiV�UY�xWYV�_t·�Á[Z¾¹�WYo5WYXc�HV���`eU�`eU�Wd�|~�Wcb�U�`eo5W5�9V�`e��W
��Wc�-S5b���`eb�j�S5b/�L{�Wc_dZ9�-WcU���StXi��WYX�¹��kWcbgV��kW��-Z5{/`ehaW¸U�V�StV�`aZ9b/Uz{�Wc_dZ9��W�U��-S5h�haWYXc·

¢ �kW�~�X�WcU�WcbvV�Wc��U�Z9h��kV�`aZ9b´V�ZgV��kW�~�XiZ5{/haWc� `eb£V���`eU XiWY~�Z5XiV `�U V�Z��-Stu5WP��U�W�Z5\
V���W�uHbkZJ¹�haWc�kj5W�V���StV�V���W8¶8���E{/haWY{�WYW���`eU�V��kX�{/S5b�_dW5�5St\�V�WYX�S¸ÝkZ9�kXi`eWYX�U�WYXi`aWcU4Wd�H~/S5bH¤
Ui`aZ9b���_dZ9b�U�`�U�V�UzZ5\�S-U��/� Z5\�U�`eb|��U�Z9`e��U8¹[`aV��gS5_Y_Y�kXiStV�Wchapg¹�Wcheh�uHbkZJ¹�bg\�X�Wc½v��Wcb�_Y`aWcUY·
} `Ä»�WYX�WcbvVrU�Z5\�V�¹8StX�W´U�Z9he�kV�`eZ9b�U�V�ZºStV�V�Wcb|��StV�W´V��kWcU�WT\�XiWc½v�kWcb/_dp¯_dZ9�-~�Z9b�WcbxV�U�StX�W
WYotS5he��StV�Wc�Ç·@�BV-`eU�U��kZ¾¹[b¯V���StV�V��kWL{�WcU�V�X�WcU���haV�`eU�S5_i�/`aWYo5Wc�³{|pºWcU�V�`��-StV�`ebkj£V��kW
~���S5U�W1S5b���V��kW�S5��~/h�`aV����kWTZ5\¡V��kW���`a»�WYX�WcbvVLU�`eb|��U�Z9`e��Ur¹�`aV��×_dZ5X�XiWcheStV�Z5XiUY� S5b��
V���Wcb�U��k{�V�X�S5_dV�V��kWcU�W¡U�`�bv��U�Z9`e��WcU�V�`e�-StV�WcU�\�X�Z9�'V��kW¡�-`e_dXiZ5~/�kZ9bkW¸U�`aj9b/S5hÃ·
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Simplification
k = 8
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k = 16
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0 1 2 3 4 5 6 2042 2043 2044 2045 2046 2047

0 1 2 3
0 1

1 (26-frame) multiframe = 26 TDMA frames (120 ms)

(= 51 (26-frame) multiframes or 26 (51-frame) multiframes)

47 48 49 50

24 25

1 (51-frame) multiframe = 51 TDMA frames (3060/13 ms)

0 1 2 3 46 47 48 49 500 1 2 3 4 22 23 24 25

0 1 2 3 4 5 6 7

1 TDMA frame = 8 t
,
ime slots (120/

-
26 or 4,615 ms)

1 time slot
,
 = 156,25 bit

,
 durat
,
ions (15/

-
26 or 0,577 ms)

(1 bit durat
,
ion = 48/

-
13 or 3,69 µ
s)

Fixed bits TB GP
8.253

TB Encrypted bits TB GP
68,25336418

142

TB Encrypted bits Training sequence Encrypted bits TB GP
8,2535826583Normal burst (NB)

Frequency correction burst (FB)

Access burst (AB)

(TB: Tail bits - GP: Guard period)

1 superframe = 1 326 TDMA frames (6,12 s)

Synchronization sequence

TB Encrypted bits Encrypted bits TB GP
8,2539643 339

Synchronization sequence
Synchronization burst (SB)

1 hyperframe = 2 048 superframes = 2 715 648 TDMA frames (3 h 28 mn 53 s 760 ms)

3
TB

TB Mixed bits Training sequence Mixed bits TB GP
8,2535826583Dummy burst (DB)
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(a) case of one full rate TCH


T, t: TDMA frame for TCH


(b) case of one even half rate TCH


-: idle  TDMA frame


(c) case of one odd half rate TCH


A, a: TDMA frame for SACCH
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