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•   
�)*+,+-./

 0.).1+23.4 56,6*+7,89  :;< =>?:@A>BC?;DEFG FH?EIB J?:EKL =A> MB; :;< @KNFIFNIF>FNCEKL NBNC?J ADSL,  ADSL 2+ B VDSL =?>?: ONCAEF@IFG JF:?JF@ 
• PPP �-6Q.)678, 

25+37,6  :;< F=>?:?;?EB< J?NCFEALFM:?EB< EA ;BEBB BNCFREBIF@ J?SATUBL NBVEA;F@   
•   #W28388*-WX 

637.9-WX
 5,8Y-.3  :;< @K=F;E?EB< N=?IC>A;DEKL BZJ?>?EBG EA >A[FCATUBL NBNC?JAL [?Z @J?SAC?;DNC@A @ EBL 

•   
�5\./ TDR  :;< F=>?:?;?EB< J?NCFEALFM:?EB< -=F@>?M:?EB<: =;FLBL IFECAICF@, @KZK@ATUBL =?>?>K@K >AZ[BCFNCB =A>, @KZK@ATUBL @ZABJEK? @;B<EB< J?M:O =A>AJB (XTALK) 

 
 ��$��]"��"

 ^_�`�_
 ELQ 30 a�b 

��"�c�
 
%"(����]"'c�d�

 c�`"�b
 a�b VDSL 

<@;<?CN< =F>CACB@EKJ, >A[FCATUBJ FC [ACA>?B, JEFVFeOEIHBFEA;DEKJ N>?:NC@FJ BZJ?>?EBG, =>?:EAZEAR?EEKJ :;< =>?:@A>BC?;DEFG FH?EIB =>B =>FI;A:I? B C?LEBR?NIFJ F[N;OMB@AEBB NBJJ?C>BREKL J?:EKL =A>. 

•         
^,+f96,.7+Qg-6/

 
8\+-36 

9
 
,+h.*+

 #+fij.X-#+f8*WX  k;AVF:A>< N@<ZB J?M:O :@OJ< =>B[F>AJB, CF;DIF F:EF ;BHF JFM?C @K=F;E<CD CAIB? BZJ?>?EB<. lA[FCA :?;A?CN< FR?ED =>FNCF, N =FJFUDT ZA>AE?? F=>?:?;?EEKL A@CFJACBR?NIBL =FN;?:F@AC?;DEFNC?G BZJ?>?EBG. ELQ 30 JFM?C [KCD ZA=>FV>AJJB>F@AE IAI mnopqrs, A CAIM? IAI mnotuvs. rJ??CN< CAIM? ELQ 30S, O=>FU?EEA< @?>NB< @?:FJFVF =>B[F>A ELQ 30. 

•         
$6,6-++

 5,8w,6**.,i+*W+ 
*623.

 
f85i2389  uANIB :F=ONIF@ CAIBL =A>AJ?C>F@ IA[?;<, IAI ZACOLAEB?, =>F:F;DEA< ANBJJ?C>B< (LCL), ZACOLAEB? E?NFV;ANF@AEEFNCB, BJ=?:AEN B FNEF@EK? NBNC?JEK? =A>AJ?C>K, ZA>AE?? =>FV>AJJB>OTCN< :;< E?NIF;DIBL NBNC?J ADSL B VDSL. t=>?:?;<?JK? =F;DZF@AC?;?J EA[F>K SA[;FEF@ JFVOC [KCD NFZ:AEK 

[?Z lx N =FJFUDT >?:AICF>A =A>AJ?C>F@ ELQ 30.  

• 
�978*67.1+238+

 
9W1.2Q+-.+

 
238,827.

 5+,+f61. f6--W4
  

•         
�+*+fQ+--6/

 
.-f.36\./ 

'��(#/
�"'��(# yFV:A A@CFJACBR?NIA< =FN;?:F@AC?;DEFNCD BZJ?>?EBG @K=F;E?EA, ELQ 30. =>?:FNCA@;<?C E?J?:;?EEOT BE:BIAHBT xttzm/{nxttzm, =F;ORA?JOT =OC?J N>A@E?EB< >?ZO;DCACF@ BZJ?>?EB< N JANIAJB :F=ONIF@ B C>?[O?JFG NIF>FNCB =?>?:ARB :AEEKL N @KRBN;?EEFG C?F>?CBR?NIB :FNCBMBJFG NIF>FNCDT =?>?:ARB :AEEKL. l?ZO;DCACK BZJ?>?EBG JFVOC [KCD NFL>AE?EK @ =AJ<CB B =?>?:AEK EA PC. 

•     
�)*+,+-./

 
2
 
8f-8w8

 
38-\6 

ELQ 30 F[?N=?RB@A?C >AZ;BREK? >?MBJK BZJ?>?EB< N F:EFVF IFEHA IA[?;<, CAIB? IAI: =?>?:ACRBI, =>B?JEBI, AEA;BZACF> N=?IC>A, BZJ?>?EB< SB>FIF=F;FNEFVF SOJA, BJ=O;DNEKL =FJ?L, BJ=?:AENA, ZACOLAEB< E?NFV;ANF@AEEFNCB, ANBJJ?C->BB B ZAUBU?EEFNCB =?>?LF:EKL @;B<EBG EA 
[;BME?J IFEH? 

(NEXT). 

• 
�i-3\./ 

2Qih+Y-8X
 
29/). x

 @NC>F?EEKJ JBI>FeFEFJ B V>FJIFVF@F>BC?;?J. 

• TDR ^_�d_�%%�!"
 
�^���

 

• PPPP �)*+,+-.+ 
3,67389,+*+--W4

 5+,+,W989  
ELQ 30 F=>?:?;<?C I>ACIF@>?J?EEK? =?>?>K@K @ NFFC-@?CNC@BB N >?I. ux|-

z
 O.62 B =>?:FNCA@;<?C =F:>F[EOT BEeF>JAHBT F: 

- RBN;? =?>?>K@F@ =F IAC?VF>B<J.  
- FCEFNBC?;DEFG :;BC?;DEFNCB =?>?>K@F@ 
- N?IOE:AL N FSB[IAJB 
- >AN=>?:?;?EBB =?>?>K@F@ @F @>?J?EB ZA 240 =>FJ?MOCIF@ @>?J?EB 

• 
^8ff+,h.96+*WX

 PC 
,+h.*

 "
'5+37,8w,6**6"  {AZEAR?EB? =>FV>AJJK :;< PC "

x=?IC>FV>AJJA" NFNCFBC @ =F::?>MI? @FZJFMEFNC?G N=?IC>A;DEKL  BZJ?>?EBG  
ELQ 30 =OC?J BN=F;DZF@AEB< =AJ<CB  PC. 

x=?IC>A;DEK? BZJ?>?EB< @K=F;E<TCN< IAM:OT N?IOE:O, B =F;ORA?JK? >?ZO;DCACK E?=>?>K@EF =?>?:ATCN< EA PC R?>?Z =F>C 
USB :;< BL NFL>AE?EB< B FCF[>AM?EB<. 

kF;DSA< ?JIFNCD =AJ<CB PC =FZ@F;<?C NFL>AEBCD >?ZO;DCACK :F;VF-@>?J?EEKL =FN;?:F@AC?;DEFNC?G BZJ?>?EBG :F 72 RANF@. x=?IC> FCF[>AMA?CN< @ @B:? 3-J?>EFVF BZF[>AM?EB<  
• 

'5+37,8w,6**6 
9

 
361+279+

 
858,-8X  }F;OR?EEK? >?ZO;DCACK N=?IC>A;DEKL BZJ?>?EBG JFVOC [KCD NFL>AE?EK B BN=F;DZF@AEK @ IAR?NC@? F=F>EKL =>B =FN;?:F@AC?;DEKL BZJ?>?EB<L. z?IOUA< B F=F>EA< N=?IC>FV>AJJA FCF[>AMATCN< F:EF@>?J?EEF 

• PPP �)*+,+-.+ PPPP ESEL 
f8

 120 
f

 ̀rZJ?>?EB? ~;?IC>BR?NIFG :;BEK NF NCF>FEK NCAEHBB 
(ESEL) <@;<?CN< =F;?ZEKJ BENC>OJ?ECFJ =>B =>FV>AJJB>F@AEBB J?NCEKL DSLAM, IFV:A =>BJ?E<?CN< eOEIHB< FCI;TR?EB< F[>ACEFVF =BCAEB< =F EBNLF:<U?JO =FCFIO (DPBO)  
• PPPPP $69.2.*W+ 

87
 ESEL �6YQ8-W 

fQ/
 
*+27-W4

 
Q.-.X

  
ELQ 30 F[?N=?RB@A?C EA:;?MAUB? SA[;FEK B @KRBN;?EB? :FNCBMBJFG NIF>FNCB :;< J?NCEKL A[FE?ECNIBL ;BEBG, IFV:A J?NCEK? DSLAM >A[FCATC N OJ?EDS?EEFG NIF>FNCDT =?>?:ARB (=>BJ?E?EF DPBO) 
• 

^,8w,6**-8+
 
8Y+25+1+-.+ 

fQ/
 
_'

 
fQ/

 
,+f637.

-,896-./
 
-6Y8,6

 56,6*+7,89  o;< >?:AICB>F@AEB< F=>?:?;<?JKL =F;DZF@AC?;?J =A>AJ?C>F@ NBNC?JK B IA[?;<.  
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• ��������� 
• ������ �� � 
• !"#�$%���� &�'��&�� ( )����  
• !"#�$%���� *+$��,� +- $�+�+$�� ����*�#�  
• .�+*+%/��0 �$�  ����0  
• ��������� ��$+'%�$+(���+$�� 
• 1 ��*��$ 
• NEXT (�����+*" �� )%�,��  �+�2�) 
• FEXT (�����+*" �� *�%/��  �+�2�) 
• ESEL (+�2�0) 

 
 
 ��	��

 
�	��	����	3��

 
����	�

 ��	���	�� VDSL  
 
VDSL 2 (

���-T G.993.2) 
 ���	� ISDN 

998-M2x-B8     $ 9 �+ )���2�0 � $�+�+$��- 
998-M1x-B       $ 9 �+ )���2�0 � $�+�+$��-  
998-M2x-B       $ 9 �+ )���2�0 � $�+�+$��- 
998-M2x-B-17  $ 9 �+ )���2�0 � $�+�+$��- 
 
 ���	� POTS (

��4�5���
) 

997-M1c-A7     $ 9 �+ )���2�0 � $�+�+$��- 
997-M2x-A       $ 9 �+ )���2�0 � $�+�+$��- 
998-M1x-A       $ 9 �+ )���2�0 � $�+�+$��- 
998-M2x-A       $ 9 �+ )���2�0 � $�+�+$��- 
 
 ���	� POTS � 

	����	����
 US0 

998-M2x-M8     $ 9 �+ )���2�0 � $�+�+$��- 
997-M1x-M       $ 9 �+ )���2�0 � $�+�+$��- 
997-M2x-M8     $ 9 �+ )���2�0 � $�+�+$��- 
997-M1x-M       $ 9 �+ )���2�0 � $�+�+$��- 
997-M2x-M       $ 9 �+ )���2�0 � $�+�+$��- 
998-M2x-M       $ 9 �+ )���2�0 � $�+�+$��- 
998-M2x-M-17  $ 9 �+ )���2�0 � $�+�+$��- 

 
 ���	� ISDN 

��
 US0  

998-M1x-NUS0  $ 9 �+ )���2�0 � $�+�+$��- 
998-M2x-NUS0  $ 9 �+ )���2�0 � $�+�+$��- 
 
 
VDSL 1  (

���-T G.993.1) 
 
997-P1.M2       $ 9 �+ )���2�0 � $�+�+$��- 
998-P1.M2       $ 9 �+ )���2�0 � $�+�+$��- 
997-P2.M2       $ 9 �+ )���2�0 � $�+�+$��- 
998-P2.M2       $ 9 �+ )���2�0 � $�+�+$��- 

 

 	�6��7
 
����8�

 
��������

 

• .���*�#�/.���  
• NEXT (�����+*" �� )%�,��  �+�2�) 
• .�+*+%/��0 �$�  ����0 (LCL) 
• 1 ��*��$ 
• ��������� ��$+'%�$+(���+$�� 
• !&(�����"- ��  
• ������ 
• 1 ��%/$�"� �+ ��� 
• 9���*�%����  �$�� �+(��,*���0 $ 

 �+ +:/; ��<%���+ ���� (+�2�0) 
• 1& ������ �����+(�� ���"� �����"(+( 

(+�2�0) 
 ��	��

 
�	��	����	3��

 
����	�

 ��	���	�� ADSL  
 ���	� ISDN FDD 

ITU-T G.992.1 Annex B 
ADSL 6 MBPS 
ADSL 4 MBPS 
ADSL 2 MBPS 

ETSI TS 101 388 
ADSL 6 MBPS 
ADSL 4 MBPS 
ADSL 2 MBPS 

 ITU-T G.992.3 Annex B 
ADSL2  8 MBPS 
ADSL2  6 MBPS 
ADSL2  4 MBPS 

ITU-T G.992.5 Annex B 
ADSL2+  24 MBPS 
ADSL2+  16 MBPS 
ADSL2+  8 MBPS 
 ���	� POTS FDD 
ITU-T G.992.1 Annex A 
ADSL 6 MBPS 
ADSL 4 MBPS 
ADSL 2 MBPS 

ETSI TS 101 388 
ADSL 6 MBPS 
ADSL 4 MBPS 
ADSL 2 MBPS 

 ITU-T G.992.3 Annex A 
ADSL2  8 MBPS 
ADSL2  6 MBPS 
ADSL2  4 MBPS 

ITU-T G.992.5 Annex A 
ADSL2+  24 MBPS 
ADSL2+  16 MBPS 
ADSL2+  8 MBPS 
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�����������
 
��	����	������

 
��������
 �������� ������ ......................... �� 25 ���  � 30 M�� !��"#$#��#...................................... 4,3125 

�%� 5 ��� &'�# ���........................... 100, 120, 135 
�%� 150 (' !#)�'* �#"# ���: 

   �#�#"���+ 1-��������,� ��,��%� 
   �#�#"���+ 30-��������,� ��,��%�  -*.� ��/ 0"�1#�2 -

 1-��������' "#)�'#.................�� -10  � +10  3' -
 30-��������' "#)�'#........................ -12  3' /��� 4�,"#$����2 �� 0  3' �� 25  � 100 ��� ............................................... ±1  3 �� 100 ���  � 5 5�� ...................................... ±0,3  3 �� 5  � 30 5�� .................................................. ±1  3 
���67��

 �������� ������ ......................... �� 25 ���  � 30 M�� !��"#$#��#...................................... 4,3125 
�%� 5 ��� &'�# ���........................... 100, 120, 135 

�%� 150 (' !#)�'* �"�#'�: 
   
4"�#' 1-��������,� ��,��%� 

   
4"�#' 30-��������,� ��,��%�  �������� 

��'#"#��/....................�� +10  � -100  3' 4�,"#$����2 �� 0  3' �� 25  � 100 ��� ............................................... ±1  3 �� 100 ���  � 5 5�� ...................................... ±0,3  3 �� 5  � 30 5�� .................................................. ±1  3 �86���7��
 
9�::;<7:=

 
�>�66�����

 (LCL)  �������� ������ ......................... �� 25 ���  � 30 M�� &'�# ���........................... 100, 120, 135 
�%� 150 (' �������� ���?"�)#��+ ..........................�� 0  � 70  3 4�,"#$����2 �� 35  3 �� ��#���%2�*' ��''#�"���*' ��?#%#'  �� 25  � 100 ��� ............................................... ±2  3 �� 100 ���  � 5 5�� ......................................... ±1  3 �� 5  � 30 5�� .................................................. ±2  3 �86���7��

 
�69��7>�

  �������� ������ ......................... �� 25 ���  � 30 M�� �������� 
��'#"#��/.................. �� 50 ('  � 400 (' 4�,"#$����2 �� 100 ���  � 30 5�� .............................. ±5% ±5 (' �86���7��
 
8��@A�7�B

 
7�>:C;�>:D�77:>��

 �������� ������ ......................... �� 25 ���  � 30 M�� &'�# ���........................... 100, 120, 135 
�%� 150 (' �������� 

��'#"#��/..................................... � 40  3 �������� 
�'�# ���� ...............................�� Z/2  � 2Z 4�,"#$����2 �� 20  3 �� 100 ���  � 5 5�� ......................................... ±1  3 �� 5  � 18 5�� .................................................. ±2  3 �86���7��
 NEXT, FEXT, 

8��@A�7�B
 �������� ������ ......................... �� 25 ���  � 30 M�� !��"#$#��#...................................... 4,3125 

�%� 5 ��� &'�# ���........................... 100, 120, 135 
�%� 150 (' �������� 

��'#"#��/  
   NEX, NEXT................................................... � 80  3 
   EFGHIFJ&K ................................................ � 90  3 

�7�;�8��:�
 
>9�����

 �������� ������ ............................�� 25 ���  � 30 M�� �������� ���?"�)#��+ ....................... �o -140  3'/�� &'�# ��� .......................100, 120, 135 
�%� 150 (' 

�%� 
 5 �(' II 5 �L � 1*�����'�*' �"�?����' 4�%��� / $�, ������* ���� 5�� 

4�%��� / $�, ������* ��� 
30 100/100 50/50 20/20 10/10 5/5 5/2,5 
18 60/60 20/20 10/10 5/5 5/2,5  
12 40/40 20/20 10/10 5/5 5/2,5  
9 30/30 15/15 10/10 5/5 5/2,5  
3 10/10 5/5 5/2,5    

1.5 5/5 5/2,5     M��%� ���?"�)�#'*. ������ ................................... 300 N�."��#��#  "#�0%2����1 ..............�#�0O## �� #")�'�#  ���%#+ (�#���..........................��"'�%2��+, ����1�+, �"# �++ K ����*...................................................... 3',  3'/�� �86���7��
 
P��:�:9:;:>7:C:

 
P@6�

 �������� ������ ........................... �� 25 ���  � 30 M�� &'�# ��� ............................. 100, 120, 135 
�%� 150 (' L�%2�"*  %+ 

��'#"#��+ $0'�........................... ADSL, 
 ADSL 2+ 
 VDSL 
 VDSL 2 
 VDSL 2-8 
 VDSL 2-17 
 VDSL 2-30 
 

JKG
 L&QRG!F -"#'+ 

��'#"#��+ ......................................1, 5, 10, 30 � 
 1, 5, 10, 30 

'�� 
 1, 2, 4, 8, 12, 24, 48, 72 � (�#��� (� 1 �  � 1 

'�� ..................................�1���-���%�,�1�+ N1*$# 1 
'��............... ,����,"�''� � 60 

���. 1"#'#�� �86���7��
 
�69@;<>7SA

 
9:6�A

 &'�# ��� .............................. 100, 120, 135 
�%� 150 (' T�"��� 

�'�0%2��...............................................>500 �� �%��#%2����2 ���#"1�%� ...................................... 10 
'� �������� 0�����1�� ��"�,� ................. �� 0  � −60  3' 5����'�%2��# ���%� ��#�� ..................................65000 -"#'+ 

��'#"#��+ .......................................1, 5, 10, 30 � 
 1, 5, 10, 30 

'�� 
 1, 2, 4, 8, 12, 24, 48, 72 � UV�7�� (� 1  � 30 � ................................................. ���%#���+ N1*$# 30 � ................ ,����,"�''� � 60 

���. 1"#'#�� WS>:�::67S=
 
����D7S=

 
9�:X7��

 �������� ������ ............................ �� 25 ���  � 30 M�� E��0.���#............................................................... 15  3 -.� ��/ 
�'�# ���: ................................... 5 �(' II 5 �L 4�,"#$����2 

   �� 25 ���  � 5 5,� ............................................ ±0,3  3 
   �� 12  � 30 5�� ................................................... ±1  3 
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U9���;�7��
 
6�>��

 
9:D����7�B

 TDR  !#)�'* 
��'#"#��+ ( �� ��"� ( �� ��"�  �%,�1"#'#��� N"�1�#��# � ��'+�2� 

XTALK ��������* 
��'#"#��/ ....................... �� 100 

'
  � 5 �' 4�,"#$����2.................................................  ±1% ±1 

'
 H1#%��#��# 

'��$��?�....................................�� 1  � 4 N��"���2 "���"���"��#��+  
(V/2) ................................................. �� 45  � 150 

'
/
'�� �������� 0��%#��+ ................................. �� 0  � 60  3 &�'#"��#%2�*/ 

�'�0%2� F'�%��0 � ..........................................∼3 
-

 �� 100 (' T�"��� .........................................�� 10 ��  � 2,5 
'�� �86���7��

 
�����:D��6�77SA

 
9����SD:D

  
(
:9V�B

 

U

) &�'#"��#%2�*/ ��,��% M������ ........................................ �� 25 ���  � 100 M�� -.� ��/ 0"�1#�2 .................................�� 0  � –30  3' &'�# ���............................. 100, 120, 135 
�%� 150 (' -*?�"�#'*/ 0"�1#�2 ��"�,�................3, 6, 10, 20  3 4�,"#$����2 0�����1�� ��"�,� �%+ 3, 6, 10  3......................................................±1  3 �%+ 20  3..............................................................±2  3 !#,0%�"0#'�# 1"#'+ 

��'#"#��/. ..... �� 4 
'��  � 72 � 

 4, 8, 12, 24 
'�� 

 1, 2, 4, 8, 12, 24, 48, 72 � ���#,�"�� �#"#"*1�1 ............................ �� 0.3  � 3 
'� 

 �� 3  � 30 
'� 

 �� 30  � 300 
'� 

 �� 300 
'�  � 1 

�� 
 >1 

'�� (�#��� ...............�������#%2��+  %��., �#�0� * � �$. 
 "���"# #%#��# ���%� �� 1"#'#�� /���#,�"�+ ��9��D;�77S=

 
:�D��D���;<

 ER 30 (
�99��

. 
:9V�B
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