
� � � ���� �� � � �	 
 � �
� � � � � � �� � 	
 �� � � 
 � ��� � �� ��

� � ���� � � � ��� �� ��� ����� � ��
 ! �" " �#  $

� � ��� ��

� � �� ��� �� 	 � 
 � �� �
 � �� � �� 
 
 �
� � � ��� �� ��� � � ��� �� � � ��� � � � � �� ��� � � � �



� � � ���� �� � � �	 
 � �
� � � � � � �� � 	
 �� � � 
 � ��� � �� ��

� � ���� � � � ��� �� ��� ����� � ��
 ! �" " �#  $

� � ��� ��

� � �� ��� �� 	 � 
 � �� �
 � �� � �� 
 
 �
� � � � � ��� �

�� � � ��
� 				 
 � �
 ��� 
 ��� �� �
 � �
 ��� 
 ��� �� �
 � �
 ��� 
 ��� �� �
 � �
 ��� 
 ��� �� � ����� � ��� � �� � �� �� � � 
 � ��� � ��� � �� �� � ��� � �� � �� �� � � 
 � ��� � ��� � �� �� � ��� � �� � �� �� � � 
 � ��� � ��� � �� �� � ��� � �� � �� �� � � 
 � ��� � ��� � �� �
� � � � ��� ��� � �� � �� � � ���� �� � � ��� ��� � �� � �� � � ���� �� � � ��� ��� � �� � �� � � ���� �� � � ��� ��� � �� � �� � � ���� �
� � �� �� ��� �� �� � �� � �� �� � �� �� 
 � �� �� �� �� ��� �� �� � �� � �� �� � �� �� 
 � �� �� �� �� ��� �� �� � �� � �� �� � �� �� 
 � �� �� �� �� ��� �� �� � �� � �� �� � �� �� 
 � �� �
� � �� �� �� � � �� � �� � �
 �� � �� ���� �� �� �� � � �� � �� � �
 �� � �� ���� �� �� �� � � �� � �� � �
 �� � �� ���� �� �� �� � � �� � �� � �
 �� � �� ���
� � � ! � �" �� � � �� #�� � ! � ��$! �%� � �� � ! � �" �� � � �� #�� � ! � ��$! �%� � �� � ! � �" �� � � �� #�� � ! � ��$! �%� � �� � ! � �" �� � � �� #�� � ! � ��$! �%� � �
� � � �! &�� � � � � � �� �! � � �� � � � �'� �� �� �� � �! &�� � � � � � �� �! � � �� � � � �'� �� �� �� � �! &�� � � � � � �� �! � � �� � � � �'� �� �� �� � �! &�� � � � � � �� �! � � �� � � � �'� �� �� �
� � �� � � �� � ��� �� � � �� � ��� �� � � �� � ��� �� � � �� � ��



� � � ���� �� � � �	 
 � �
� � � � � � �� � 	
 �� � � 
 � ��� � �� ��

� � ���� � � � ��� �� ��� ����� � ��
 ! �" " �#  $

� � ��� �(

)))) **+�**+�**+�**+�
, � � �, � � �, � � �, � � �

, -, -, -, - ����
. � �� � �. � �� � �. � �� � �. � �� � �

�� ��� ��� ��� �
/ � ! �� �/ � ! �� �/ � ! �� �/ � ! �� �

� . $� . $� . $� . $
0� �� � � 10� �� � � 10� �� � � 10� �� � � 1

�������� ����
/ � ! �� �/ � ! �� �/ � ! �� �/ � ! �� � �������� ����

/ � ! �� �/ � ! �� �/ � ! �� �/ � ! �� �
�������� ����

/ � ! �� �/ � ! �� �/ � ! �� �/ � ! �� �

 � !"� �� � !"� �� � !"� ������
#� � � $� �� %�� $

)))) **+�**+�**+�**+�
� � �� � �� � �� � �

)))) **+�**+�**+�**+�
, � � �, � � �, � � �, � � �

#� �� &� $�� '�( )  �*� � �!� $%�$� !"+

) � !� $'��$!� �$� !�*� � � � !$� !"+

)))) **+�**+�**+�**+�
� � �� � �� � �� � �



� � � ���� �� � � �	 
 � �
� � � � � � �� � 	
 �� � � 
 � ��� � �� ��

� � ���� � � � ��� �� ��� ����� � ��
 ! �" " �#  $

� � ��� �2

� � �� � �3�4� � � �� 5�$� � � ��� � ��� ��� ��� �� �� ��� �� ��� *� �&� ��� � � �
� �� � � ��� � �6�7��� �! &� � � � � � � ���! � � �� �� � � ��� �� � 
 � �� �&���
3� � � � � ��5�8&9*4� � � ���" �� � �9� � 
 �

� $� �%
 � � �� � �3�� �/ � ! �� �5�&���:/ � ! ��� � :�, � 
 � ��� � �� &9*� � � � � �
" � �� � 9� 
 � �� #�� � ��� � �. � �� � � �� *� �&� ��� � � � �� ! � �! � � �
� � �� � � � � � �� �� �� �� � � ��3� �� �� �� � � �� � �� � �� 5

� ;  ! ���9�� <�� � =� ! *�� � ��! � � � � �%� �� � � � � �8� � � 1� �� &� � �� �
$� �%
 � � �� � #�� +� +�� � 
 � �� �&����� � � ��� � �� ! � �
! � �� �� � � �� � ��� � � � �$� � � ��� � �� � �:� ! *:�� �� � ��� � ��! � � 5

#� � $� , � � !��$�� �$� � �� � � � !$� !"
� � �� � ��� �- � � ��) � !� $������ ��� � �� � � !� � !�� � � �� �!�



� � � ���� �� � � �	 
 � �
� � � � � � �� � 	
 �� � � 
 � ��� � �� ��

� � ���� � � � ��� �� ��� ����� � ��
 ! �" " �#  $

� � ��� �>

Eigenschaft des 
Transportsystems

isochron

synchron

asynchron

- � � ��$!� �$� !��� !�� � . $� � � � $
����- � � ��� !�� �� �� �� !�� �$� �!� � � $�� � � � �
 �%� $� � � � &!

das geht 
hinein

das kommt 
heraus

� ��� � ��� ��� �� �� � 3�� � 5��%� ���� 3�� � �� � 5�� �� ��� �
 � ��� 
 �#�� 
 � � �! ��� �� �� �� � �� � �%) � � �! � � � � � � � � � 
 ! � � � �



� � � ���� �� � � �	 
 � �
� � � � � � �� � 	
 �� � � 
 � ��� � �� ��

� � ���� � � � ��� �� ��� ����� � ��
 ! �" " �#  $

� � ��� �?

@" �@" �@" �@" �
@� �� � �� � ��" � �� � �� &�� �� �� � � �@� �� � �� � ��" � �� � �� &�� �� �� � � �@� �� � �� � ��" � �� � �� &�� �� �� � � �@� �� � �� � ��" � �� � �� &�� �� �� � � �, �� � � 9� ���A� � ��� ��� �� �� � � �, �� � � 9� ���A� � ��� ��� �� �� � � �, �� � � 9� ���A� � ��� ��� �� �� � � �, �� � � 9� ���A� � ��� ��� �� �� � � �

, A�, A�, A�, A�

�� �� �� � ��� �� �� � � ��� �� �� � ��� �� �� � � ��� �� �� � ��� �� �� � � ��� �� �� � ��� �� �� � � �

��������

� � ��� �� � ��� �� � ��� �� � ��� �
3�� ! �� � ��� 53�� ! �� � ��� 53�� ! �� � ��� 53�� ! �� � ��� 5

�� �� � ��� �� � ��� �� � ��� �� � �

�� � ��

*�9*�9*�9*�9

*��� �

�&�9�&�9�&�9�&�9

&� ��

� � &9� � &9� � &9� � &9

&� &�+

� ��9� ��9� ��9� ��9

BBB

� �9� �9� �9� �9

��&�

��9��9��9��9

�� � ���&�

� � �� � �� � �� � �

� � &� �

A. , �A. , �A. , �A. , � �� " $�� " $�� " $�� " $C+� >C+� >C+� >C+� >
*�� &�*�� &�*�� &�*�� &�
�� �� 1�� �� 1�� �� 1�� �� 1 � " " �� " " �� " " �� " " �. ,  . ,  . ,  . ,  

� . $�� . $�� . $�� . $�
8�� � �� � �8�� � �� � �8�� � �� � �8�� � �� � �

, � 
 � � �� 1� �+, � 
 � � �� 1� �+, � 
 � � �� 1� �+, � 
 � � �� 1� �+

�� /� � � �� � !� �0� � � � $�� � !�� $� !� � � $� �� %��
1$� � $- � $%� $�� �$- �$� !"� $� � � 2$%�%�3



� � � ���� �� � � �	 
 � �
� � � � � � �� � 	
 �� � � 
 � ��� � �� ��

� � ���� � � � ��� �� ��� ����� � ��
 ! �" " �#  $

� � ��� �D

- � � ��� /� � � � !����

� ��� � � 9� ���� �
 � ��E
 � ��! � �� �� � � �� � ��� � � �$� �%�� � � � � �� � �� �
� 
 � � � � ��*�� ��&���. � �� � � ��� *� �&� ��� � � � #�� �� �� � ��� � ���

� � �� � � � �! � � �� � �� �� � � � � �� � �� � � �
 ) � � � �
� 
 � � � �! � �� �� � � �� � ��� � � �0E�� ��3$! �%�� � �5�� � �� � ��� � �371�� � �

&���! � �� �� � � �� � ��� � � ��7� � � ! �! � � 5

������ !�� �$�4� $!� �$� �

/ � ! �� ��
 � �&�
, �� � � *� ��� �� � � �
�� �� � 
 � �� �� � � �
. ,  �� ! *�
8�� � �� � �

� 	� � ���� �%��� &%� � ��� �� � �� � � � �
� � ��
 ��	� � � ��� � � �' �� � � %� � � %� 	� � �� �� � � �� � �
 �� � � � � � �� 	�%�
	
 �( �%� ��)� � �*+�,� � �� � �� � �%� �� � � ����
����" - . ! �%�� � � / � �%	� �%� �� ��� ��%
 � �� �. *�0� � %� 	� � ��)� � �� � �%�
1� 2� �&�� � � � �3� � �%� � ����
������ � � �-  4 �� � � �' �� � � %� � %� � �2� �� � � �� � � %� �2� �%2� 	%�
 	%�
0� � %� 	� � �� �%�� � � / � �%	� �%����



� � � ���� �� � � �	 
 � �
� � � � � � �� � 	
 �� � � 
 � ��� � �� ��

� � ���� � � � ��� �� ��� ����� � ��
 ! �" " �#  $

� � ��� �F

� � &�� $- �$�� - � � ����
����- � � �5� � � �� � � $- � �6 � %�$� � � � �#� � � $� �� %�� $

technology
trigger

hype

disillusionment

enlightenment

productivity

visibility

time

phase 
out

92 % of revenue

VoIP im WLAN

TK-Anlagen

Telefonie
digital

SoftPBX

Voice over IP

Telefonie
analog



� � � ���� �� � � �	 
 � �
� � � � � � �� � 	
 �� � � 
 � ��� � �� ��

� � ���� � � � ��� �� ��� ����� � ��
 ! �" " �#  $

� � ��� �G

� � ��� � � �- � � �7$!� � � � � �� - �
- � � �	 � � � !��$�7( 1��
 � � � , � ��) � � !� � � �� $-
� �� �� � � �@� . �
 � � �� � ��$� �� � � � �� 
 � ���! � � �B���� �� � � �

, � �� *� � � � �%�%! �� �� ��� ��� �� �� � �
� � � � �� � ��� ��� &
� � � � �� � ��� �� �%
� � � � �� � ��B� ��! � � � � ! *� � � �

� 8! �� 94�� � � � �, � �� *� � � � � � ��� � � � *�� � �� � ��� � �� �� � �� �� �
� �� � ���� � ! ��� ��� �;A� ���� �=� �� 
 ��� �� �

� � ! � � ��� �" � ! �� � � �� � � ��) � � � �� ��&� � ��� �� �, - �. � �� � � � �
� ! �� � �� � �� �� 


� ! � � �
 � ��� � ��" � ! �� � � � � �, � �� 
 � &�� �



� � � ���� �� � � �	 
 � �
� � � � � � �� � 	
 �� � � 
 � ��� � �� ��

� � ���� � � � ��� �� ��� ����� � ��
 ! �" " �#  $

� � ��� �� H

�� �� �� � � , � �� *� � �
� � �%

0� � � � $�� � !�� $
�$�- � � �8�� � �

�� ��� � � �

� � ! ��

IP-
Router

TK-
Anlage

0� � � �� � �� !
�$�- � � �8�� � � �� ��� �	 �$�� !� � �� �



� � � ���� �� � � �	 
 � �
� � � � � � �� � 	
 �� � � 
 � ��� � �� ��

� � ���� � � � ��� �� ��� ����� � ��
 ! �" " �#  $

� � ��� �� �

=&� �� � � I
� � � ��� � � � �

=� � ! �� �� 
 � � � I

� �$� �� �� !!&� � �
"� � �0� � � � $�� � !�� $

IP-
Router

�� �� �� � � , � �� *� � �
� � �%

VoIP-
Gateway/ � ! �� ��� �� � *��� 7C�� �� � ��/ � ! �� ��� �� � *��� 7C�� �� � ��/ � ! �� ��� �� � *��� 7C�� �� � ��/ � ! �� ��� �� � *��� 7C�� �� � �� ����0� �� � � 10� �� � � 10� �� � � 10� �� � � 1



� � � ���� �� � � �	 
 � �
� � � � � � �� � 	
 �� � � 
 � ��� � �� ��

� � ���� � � � ��� �� ��� ����� � ��
 ! �" " �#  $

� � ��� �� �

8� � !$� !"!� � $- � '��� /4� ���� �4� $!� � !�4� $!� � �
	 � � � !� $!� �� � �� $%

� 8! �� 9� �
� �� �� HH� ���� >+HHH�A� ���A� � �� ��&���� +( � �� �. � � � �� �
� �� �� HHD���( D+HHH�A� ���� �A� � �� � ��A� � �� ��&���� +F� �� �

. � � � �� �
� � � � � � �9! � 
 �� �
 � ��$� ! ��� � �� ��� ��� � � � �� ��� �J � �� ! �� 9� �� � ��
� �� �� HHD�� � �� � � �>?K �� ��� �� ��� �� ��� �� ��� � A� ���� �A� � �� � ��A� � �� ���������� ����
 � � �� ��
 � � �� ��
 � � �� ��
 � � �� ��

� � ��
� � � �� � � ��� �� +?K �� ��� ��7� � � � 4*��� �� � ��� �8! �� 9� ��&�@&*� �� �

A� ���A� � �� ��� � � � � �� � � ���� � �� #�*� � ��>HK �� ��� ��A� ���� �A� � �� � ��
A� � �� ��� � 
 � � �%� �� � � � � �%� � � �! � � �� �� �L�� �. � � � �� � 9�4�%�

M! � ��� ��" � �� � � � ��� ��J 
 �+�� HH�



� � � ���� �� � � �	 
 � �
� � � � � � �� � 	
 �� � � 
 � ��� � �� ��

� � ���� � � � ��� �� ��� ����� � ��
 ! �" " �#  $

� � ��� �� (

0� $!� � !� ��0� $!� � !� ������
9� � � � � �$%�!� � � � %� �!� � �&� � !� � � � 9

0! � �� ��N� �� ��� �

0! � �� ��N� �� ��� �

N� ���N� ���N� ���N� ��� N� ���N� ���N� ���N� ����� �� �� � �



� � � ���� �� � � �	 
 � �
� � � � � � �� � 	
 �� � � 
 � ��� � �� ��

� � ���� � � � ��� �� ��� ����� � ��
 ! �" " �#  $

� � ��� �� 2

, � �� �� � � $- � �: �� �� � � , � $$� $%
����� $� �� %�"� � �( � � � ��� �� - �"� � �� � � �� ��� $�8� �%� �5� $�� �!� ��

� HH� � � H� � � HHHH� � � H� HH� HH� H� HH� H� � HHHH� H� H� HH� H� HH� H� HH� H� HH� � H� H
� � � � � � H� HH� H� HHH� HH� H� HHHH� � H� HH� H� � � � HH� H� � � � � H� HH� � H�



� � � ���� �� � � �	 
 � �
� � � � � � �� � 	
 �� � � 
 � ��� � �� ��

� � ���� � � � ��� �� ��� ����� � ��
 ! �" " �#  $

� � ��� �� >

� � �� � �� 5� � ���
� � � � !�� � � $%

( H�&�

� HHH�&�



� � � ���� �� � � �	 
 � �
� � � � � � �� � 	
 �� � � 
 � ��� � �� ��

� � ���� � � � ��� �� ��� ����� � ��
 ! �" " �#  $

� � ��� �� ?

NWG/ RFC 741                                   DC 22 Nov 77 42444

Speci f i cat i ons f or  t he

Net wor k Voi ce Pr ot ocol  ( NVP)

and

Appendi x 1:  The Def i ni t i on of  Tabl es- Set - #1 ( f or  LPC)

Appendi x 2: I mpl ement at i on Recommendat i on

NSC NOTE 68

( Revi s i on of  NSC Not es 26,  40,  and 43)

Danny Cohen,  I SI

Januar y 29,  1976
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The Net wor k Voi ce Pr ot ocol  
( NVP) ,  i mpl ement ed f i r st  i n 
December  1973,  has been i n 
use s i nce t hen f or  l ocal  and 
t r ansnet  r eal - t i me voi ce 
communi cat i on over  t he 
Ar panet  at  t he f ol l owi ng 
s i t es:

O I nf or mat i on Sci ences I nst i t ut e,  f or  LPC
and CVSD,  wi t h a PDP- 11/ 45 and an SPS- 41.

o Li ncol n Labor at or y,  f or  LPC and CVSD,  wi t h 
a TX2 and t he Li ncol n FDP,  and wi t h a
PDP- 11/ 45 and t he LDVT.

o Cul l er - Har r i son,  I nc. ,  f or  LPC,  wi t h
t he Cul l er - Har r i son MP32A and AP- 90.

o St anf or d Resear ch I nst i t ut e,  f or  LPC,  wi t h 
a PDP- 11/ 40 and an SPS- 41.

) � � � � � � � �) � � � � � � � �) � � � � � � � �) � � � � � � � �� ; <=� ; <=� ; <=� ; <=
 � 5�<< � 5�<< � 5�<< � 5�<<

1>� 1 
 #1>� 1 
 #1>� 1 
 #1>� 1 
 #

� ) �� ) �� ) �� ) � ////� � � � ?� � � � ?� � � � ?� � � � ?

�� �!� �� , � � $. ��� �� $�� �- ��� - . �*$� � +
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... is an “electrical engineer”

... knows C++, UNIX or Windows NT

... understands basic principles of IP

... read a book on Internet-Technology

... knows basic Standards of VoIP (SIP)

... understands coding / compression

... speaks Java, Java Script, Perl, C++
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