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3DJH#6#RI#44;
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5HYLVLRQ#KLVWRU\
$SULO#5333

6WDQGDUG#:1331#7KLV#LV#D#JOREDO#GRFXPHQW#DQG#LV#XS0LVVXHG#IRU#;44#5HOHDVH#
5813[1#'RFXPHQW#FKDQJHV#LQFOXGH#UHPRYDO#RI=#UHGXQGDQW#FRQWHQW>#UHIHUHQFHV#
WR#HTXLSPHQW#W\SHV#H[FHSW#2SWLRQV#44&/#84&/#94&/#DQG#;4&>#DQG#UHIHUHQFHV#
WR#SUHYLRXV#VRIWZDUH#UHOHDVHV1#

April 1999
Issue 6.00 released as Standard for Generic X11 Release 24.0x

October 1997
Issue 5.00 released as Standard for Generic X11 Release 23.0x.

August 1996
Issue 4.00 released as Standard for Generic X11 Release 22.0x.

December 1995
Issue 3.00 released as Standard for Generic X11 Release 21.1x

July 1995
Issue 2.00 released as Standard for Generic X11 Release 21.0x

December 1994
Issue 1.00 released as Standard for Generic X11 Release 20.0x.

July 1994
Standard version issued for Generic X11 Release 19.0x.

July 1993
Standard version issued for Generic X11 Release 18.0x.
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ
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9

&RQWHQWV
5HYLVLRQ#KLVWRU\# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1 6

$ERXW#WKLV#JXLGH# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1 :

)XQFWLRQDO#GHVFULSWLRQ##1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1 <

(QJLQHHULQJ#JXLGHOLQHV#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1 74

)HDWXUHV#RQ#,6'1#%5,# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1 44:
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ
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3DJH#:#RI#44;

;

$ERXW#WKLV#JXLGH
&RQWHQW#/LVW

7KH#IROORZLQJ#DUH#WKH#WRSLFV#LQ#WKLV#VHFWLRQ=

� $ERXW#WKLV#JXLGH#:

� 5HODWHG#GRFXPHQWV#:

$ERXW#WKLV#JXLGH
7KLV#GRFXPHQW#GHVFULEHV#,QWHJUDWHG#6HUYLFHV#'LJLWDO#1HWZRUN#%DVLF#5DWH#
,QWHUIDFH#+,6'1#%5,,#FRQFHSWV/#IXQFWLRQDO#DQG#SK\VLFDO#FKDUDFWHULVWLFV#RI#
,6'1#%DVLF#5DWH#RSHUDWLRQ/#DQG#JHQHUDO#HQJLQHHULQJ#JXLGHOLQHV#RQ#
FRQILJXULQJ#,6'1#%5,#IXQFWLRQV#DQG#IHDWXUHV1#

7KLV#GRFXPHQW#LV#D#JOREDO#GRFXPHQW1#&RQWDFW#\RXU#V\VWHP#VXSSOLHU#RU#\RXU#
1RUWHO#1HWZRUNV#UHSUHVHQWDWLYH#WR#YHULI\#WKDW#WKH#KDUGZDUH#DQG#VRIWZDUH#
GHVFULEHG#LV#VXSSRUWHG#LQ#\RXU#DUHD1

1RW#DOO#IHDWXUHV#DQG#VHUYLFHV#DUH#DYDLODEOH#LQ#DOO#PDUNHWV1#)RU#H[DPSOH/#,6'1#
%5,#WUXQNLQJ#LV#QRW#VXSSRUWHG#LQ#WKH#8QLWHG#6WDWHV1#)RU#PRUH#LQIRUPDWLRQ/#
SOHDVH#FRQWDFW#\RXU#ORFDO#1RUWHO#1HWZRUNV#UHSUHVHQWDWLYH1

5HODWHG#GRFXPHQWV
,6'1#%5,#173V=

� ,6'1#%DVLF#5DWH#,QWHUIDFH=#,QVWDOODWLRQ#+88606<340533,

� ,6'1#%DVLF#5DWH#,QWHUIDFH=#$GPLQLVWUDWLRQ#+88606<340633,

� ,6'1#%DVLF#5DWH#,QWHUIDFH=#$FFHSWDQFH#7HVWLQJ#+88606<340663,

� ,6'1#%DVLF#5DWH#,QWHUIDFH=#0DLQWHQDQFH#+88606<340833,
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ
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3DJH#<#RI#44;

73
)XQFWLRQDO#GHVFULSWLRQ
&RQWHQW#/LVW

7KH#IROORZLQJ#DUH#WKH#WRSLFV#LQ#WKLV#VHFWLRQ=

� ,QWURGXFWLRQ#43

� 5HIHUHQFH#/LVW#43

� 2SHUDWLQJ#3DUDPHWHUV#43

� ,6'1#%DVLF#5DWH#,QWHUIDFH#RYHUYLHZ#43

� *HQHUDO#,6'1#%5,#FDSDELOLWLHV#45

� 7KH#26,#PRGHO#46

� ,6'1#%5,#OLQH#DFFHVV#47

� 627#LQWHUIDFH#FRQILJXUHG#IRU#OLQH#DFFHVV#47

� 8#LQWHUIDFH#FRQILJXUHG#IRU#OLQH#DFFHVV#49

� ,6'1#%5,#3DFNHW#GDWD#WUDQVPLVVLRQ#4<

� 3DFNHW#GDWD#WUDQVPLVVLRQ#XVLQJ#WKH#'310433#4<

� 3DFNHW#GDWD#WUDQVPLVVLRQ#XVLQJ#WKH#0HULGLDQ#4#3DFNHW#+DQGOHU#55

� ,6'1#%5,#WUXQN#DFFHVV#59

� ,6'1#%5,#/RFDO#([FKDQJH2&22','#FRQQHFWLYLW\#5:

� &ORFN#V\QFKURQL]DWLRQ/#DXWRPDWLF#VZLWFKLQJ#DQG#UHFRYHU\#IRU#,6'1#%5,#
WR#ORFDO#H[FKDQJH#FRQQHFWLYLW\#67

� ,6'1#%5,#0&'1#7LH#WUXQN#FRQQHFWLYLW\#69

� ,6'1#%5,#46,*#FRQQHFWLYLW\#6<
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#43#RI#44;##)XQFWLRQDO#GHVFULSWLRQ
5HIHUHQFH#/LVW
7KH#IROORZLQJ#DUH#WKH#UHIHUHQFHV#LQ#WKLV#VHFWLRQ=

,6'1#%DVLF#5DWH#,QWHUIDFH=#,QVWDOODWLRQ#+88606<340533,

,QWURGXFWLRQ
7KLV#FKDSWHU#GHVFULEHV#,6'1#%5,#V\VWHP#IXQFWLRQV/#WKH#RSHUDWLRQ#RI#WKH#
0XOWL03XUSRVH#,6'1#6LJQDOLQJ#3URFHVVRU#+0,63,/#WKH#%DVLF#5DWH#6LJQDOLQJ#
&RQFHQWUDWRU#+%56&,/#WKH#627#,QWHUIDFH#/LQH#&DUG#+6,/&,/#WKH#8 ,QWHUIDFH#
/LQH#&DUG#+8,/&,/#DQG#WKH#WZR#IRUPV#RI#SDFNHW#KDQGOHUV#0#H[WHUQDO#DQG#
LQWHJUDWHG1#,W#DOVR#GHVFULEHV#WKH#'LJLWDO#6XEVFULEHU#/RRS#+'6/,#FRQFHSWV#DQG#
KRZ#WR#LQLWLDOL]H#DQG#DVVLJQ#VHUYLFH#DWWULEXWHV#WR#,6'1#%5,#WHUPLQDOV#DQG#
WUXQNV#DVVLJQHG#WR#D#'6/1

2SHUDWLQJ#3DUDPHWHUV
3OHDVH#QRWH#WKH#IROORZLQJ#LPSRUWDQW#RSHUDWLQJ#SDUDPHWHUV#SHUWDLQLQJ#WR#,6'1#
%5,#IXQFWLRQDOLW\=

� ,6'1#%5,#WUXQN#DFFHVV#LV#QRW#VXSSRUWHG#LQ#1RUWK#$PHULFD

� WKH#LQWHJUDWHG#0HULGLDQ#4#3DFNHW#+DQGOHU#LV#QRW#VXSSRUWHG#RQ#2SWLRQ#44&

� WKH#%DVLF#5DWH#6LJQDOLQJ#&RQFHQWUDWRU#+%56&,#LV#QRW#VXSSRUWHG#RQ#
2SWLRQ#44&

,6'1#%DVLF#5DWH#,QWHUIDFH#RYHUYLHZ
,6'1#%DVLF#5DWH#,QWHUIDFH#+,6'1#%5,,#LV#D#GLJLWDO#FRQQHFWLRQ#WKDW#SURYLGHV#
WKUHH#GLJLWDO#FKDQQHOV1#7KHVH#FKDQQHOV#FRQVLVW#RI#WZR#97#NESV#%HDUHU#FKDQQHOV#
+%0FKDQQHOV,#DQG#RQH#49#NESV#VLJQDOLQJ#FKDQQHO#+'0FKDQQHO,1#7KLV#5%.'#
FRQQHFWLRQ#LV#NQRZQ#DV#D#'LJLWDO#6XEVFULEHU#/RRS#+'6/,1#7KH#'6/#FDQ#EH#
FRQILJXUHG#WR#SURYLGH#OLQH#DFFHVV/#WUXQN#DFFHVV/#RU#SDFNHW#GDWD#WUDQVPLVVLRQ1#

/LQH#$FFHVV#SURYLGHV#D#GLJLWDO#FRQQHFWLRQ#IURP#D#0HULGLDQ#4#,6'1#%5,#FDUG#
WR#,6'1#WHUPLQDOV#WKDW#FRPSO\#ZLWK#&&,77/#$16,/#(76,#1(706#DQG#(76#
633#736#+LQFOXGLQJ#(XUR,6'1,/#,16#1(7097#+LQFOXGLQJ#-DSDQ#':3,/#
1DWLRQDO#,6'104#+1,04,/#4759/#DQG#1XPHULV#915#VWDQGDUGV>#H[DPSOHV#RI#
WHUPLQDOV#DUH#WHOHSKRQH#VHWV/#)$;#PDFKLQHV/#SHUVRQDO#FRPSXWHUV#DQG#YLGHR#
GLVSOD\#WHUPLQDOV1#
88606<340433 6WDQGDUG :133 $SULO 5333



#)XQFWLRQDO#GHVFULSWLRQ 3DJH#44#RI#44;
7UXQN#$FFHVV#SURYLGHV#0HULGLDQ#4#WR#0HULGLDQ#4#0HULGLDQ#&XVWRPHU#
'HILQHG#1HWZRUNLQJ#+0&'1,#7LH#WUXQN#FRQQHFWLYLW\/#46,*#,6'1#%5,#WUXQN#
FRQQHFWLYLW\/#DQG#&22','#WUXQN#FRQQHFWLYLW\#WR#ORFDO#H[FKDQJHV#WKDW#VXSSRUW#
1XPHULV#916/#4759/#(76,#1(706#DQG#(76#633#736#+(XUR,6'1,/#,16#1(70
97#+LQFOXGLQJ#-DSDQ#':3,/#$XVWUDOLD#(76,/#DQG#$VLD03DFLILF#SURWRFROV1

1RWH= ,6'1#%5,#WUXQN#DFFHVV#LV#QRW#VXSSRUWHG#LQ#1RUWK#$PHULFD1

7KH#0HULGLDQ#4#VXSSRUWV#ERWK#%0FKDQQHO#DQG#'0FKDQQHO#SDFNHW#GDWD#
WUDQVPLVVLRQ#WKURXJK#DQ#H[WHUQDO#'310433#SDFNHW#KDQGOHU/#RU#DQ#LQWHJUDWHG#
0HULGLDQ#4#3DFNHW#+DQGOHU#+03+,1

1RWH= 7KH#LQWHJUDWRU#03+#LV#QRW#VXSSRUWHG#RQ#2SWLRQ#44&1

%0FKDQQHOV#DQG#'0FKDQQHO
%0FKDQQHOV#FDQ#EH#DXWRPDWLFDOO\#DVVLJQHG#DQG#UHDVVLJQHG#WR#GLIIHUHQW#YRLFH#
DQG#GDWD#WHUPLQDOV#LQ#FLUFXLW0VZLWFKHG#DSSOLFDWLRQV/#WKH\#FDQ#EH#GHGLFDWHG#WR#
VSHFLILF#WHUPLQDOV#IRU#SDFNHW#GDWD#DSSOLFDWLRQV/#RU#FRQILJXUHG#IRU#,6'1#%5,#
WUXQN#DSSOLFDWLRQV1

)RU#,6'1#%5,#OLQH#DFFHVV/#WKH#DELOLW\#WR#G\QDPLFDOO\#FRQQHFW#GLIIHUHQW#
WHUPLQDOV#RQ#RQH#'6/#SURYLGHV#PRUH#IOH[LELOLW\/#FRQQHFWLYLW\/#DQG#VHUYLFH#
GLYHUVLW\#WKDQ#WKH#FRQYHQWLRQDO#³KDUG#ZLUHG´#FRQQHFWLRQV#ZKHUH#HDFK#FKDQQHO#
LV#GHGLFDWHG#WR#RQH#WHUPLQDO1#7KH#'0FKDQQHO#LV#XVHG#IRU#VLJQDOLQJ#DQG#ORZ#
VSHHG#SDFNHW#GDWD#WUDQVPLVVLRQ1#

)RU#,6'1#%5,#WUXQN#DFFHVV/#RQH#,6'1#%5,#WUXQN#PD\#EH#DVVLJQHG#WR#HDFK#%0
FKDQQHO#LQ#WKH#5%.'#FRQILJXUDWLRQ1#7KH#'0FKDQQHO#LV#XVHG#IRU#VLJQDOLQJ1

,6'1#%5,#LQWHUIDFHV#WR#WKH#0HULGLDQ#4
,6'1#%5,#SURYLGHV#WZR#W\SHV#RI#LQWHUIDFH#WR#WKH#0HULGLDQ#4#²#WKH#627#
LQWHUIDFH#RU#DQ#8#LQWHUIDFH1#7KH#'6/V#PD\#EH#FRQILJXUHG#IRU#HLWKHU#DQ#627#RU#
8#LQWHUIDFH/#DQG#PD\#EH#FRQILJXUHG#IRU#HLWKHU#OLQH#RU#WUXQN#DFFHVV1

7KH#627#LQWHUIDFH#LV#D#JOREDOO\#DFFHSWHG#VWDQGDUG#LQWHUIDFH1#7KLV#LQWHUIDFH#LV#
SURYLGHG#E\#WKH#6,/&#OLQH#FDUG/#ZKLFK#VXSSRUWV#;#'6/V1#

7KH#8#LQWHUIDFH#LV#LPSOHPHQWHG#DV#DQ#$16,#VWDQGDUG#LQWHUIDFH#RQO\#+5%44#
OLQH#HQFRGLQJ,1#7KLV#LQWHUIDFH#LV#SURYLGHG#E\#WKH#8,/&#OLQH#FDUG/#ZKLFK#DOVR#
VXSSRUWV#;#'6/V1

0&'1#LV#D#1RUWHO#1HWZRUNV#SURSULHWDU\#SURWRFRO1
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#45#RI#44;##)XQFWLRQDO#GHVFULSWLRQ
'DWD#OLQN#DQG#QHWZRUN#SURFHVVLQJ
7KH#,6'1#%5,#GDWD#OLQN#DQG#QHWZRUN#OD\HULQJ#SURFHVVLQJ#IXQFWLRQV#DUH#
FDUULHG#RXW#E\#WKH#0XOWL03XUSRVH#,6'1#6LJQDOLQJ#3URFHVVRU#+0,63,/#RU#WKH#
%DVLF#5DWH#6LJQDOLQJ#&RQFHQWUDWRU#+%56&,>#WKHVH#IXQFWLRQV/#DV#ZHOO#DV#WKH#
IXQFWLRQV#RI#WKH#RWKHU#V\VWHP#KDUGZDUH/#DUH#GHWDLOHG#LQ#WKH#³(QJLQHHULQJ#
JXLGHOLQHV´#VHFWLRQ#RI#WKLV#GRFXPHQW1

1RWH#4= #7KH#%56&#LV#QRW#VXSSRUWHG#RQ#2SWLRQ#44&1

1RWH#5= #7KH#%56&#FDQQRW#EH#XVHG#IRU#WUXQN#DFFHVV1#7KHUHIRUH/#WKH#
%56&#RQO\#SHUIRUPV#WKH#GDWD#OLQN#SURFHVVLQJ1

*HQHUDO#,6'1#%5,#FDSDELOLWLHV
7KH#PRVW#LPSRUWDQW#FDSDELOLWLHV#RI#,6'1#%5,#DUH=

� IRU#OLQH#DFFHVV

² VLPXOWDQHRXV#YRLFH#DQG#FLUFXLW0VZLWFKHG#GDWD#RYHU#D#VLQJOH#'6/

² %0FKDQQHO#DQG2RU#'0FKDQQHO#SDFNHW#GDWD#WUDQVPLVVLRQ#RYHU#D#VLQJOH#
'6/

² PXOWLSOH#SK\VLFDO#WHUPLQDOV#FRQQHFWHG#WR#D#VLQJOH#'6/#

² PXOWLSOH#ORJLFDO#GHYLFHV#DVVRFLDWHG#ZLWK#HDFK#'6/

² GLYHUVH#,6'10FRPSOLDQW#WKLUG#SDUW\#WHUPLQDOV#+FRPSOLDQW#ZLWK#
&&,77/#$16,/#(76,#1(706#DQG#(76#633#736/#,16#1(7097/#
1DWLRQDO#,6'104/#4759/#1XPHULV#915/#DQG#(XUR,6'1#VWDQGDUGV,

� IRU#WUXQN#DFFHVV

² 0&'1#,6'1#%5,#7LH#WUXQN#FRQQHFWLYLW\

² 46,*#,6'1#%5,#7LH#WUXQN#FRQQHFWLYLW\

² &22','#WUXQN#FRQQHFWLRQV#WR#ORFDO#H[FKDQJHV#WKDW#VXSSRUW#1XPHULV#
916/#4759/#(76,#1(706#DQG#(76#633#736#+(XUR,6'1,/#,16#1(70
97#+-DSDQ#':3,/#$XVWUDOLD#(76,/#DQG#$VLD03DFLILF#SURWRFROV
88606<340433 6WDQGDUG :133 $SULO 5333



#)XQFWLRQDO#GHVFULSWLRQ 3DJH#46#RI#44;
7KH#26,#PRGHO
,6'1#VWDQGDUGV#IROORZ#WKH#2SHQ#6\VWHP#,QWHUFRQQHFW#+26,,#SURWRFRO#PRGHO#
WR#FRQWURO#,6'1#IXQFWLRQV1#7KH#26,#PRGHO#GHILQHV#VHYHQ#OD\HUV#UHTXLUHG#WR#
SHUIRUP#DOO#,6'1#IXQFWLRQV#IURP#HVWDEOLVKLQJ#DQ#HQG0WR0HQG#FRQQHFWLRQ#
EHWZHHQ#WZR#WHUPLQDOV#RU#WUXQNV/#WR#PDNLQJ#D#GHFLVLRQ#DERXW#WKH#W\SH#RI#
DSSOLFDWLRQ#WKDW#LV#WR#EH#DFWLYDWHG1#)LJXUH#4#VKRZV#WKH#VHYHQ#OD\HU#26,#PRGHO1#
,6'1#%5,#XWLOL]HV#RQO\#WKH#ILUVW#WKUHH#OD\HUV1#7KHVH#DUH=

� 3K\VLFDO#OD\HU#+OD\HU#4,#WKDW#SURYLGHV#D#QHWZRUN0WR0WHUPLQDO#RU#WUXQN#
FRQQHFWLRQ#+6,/&28,/&,1

� 'DWD#OLQN#OD\HU#+OD\HU#5,#WKDW#SURYLGHV#VLJQDOLQJ#XVHG#WR#HVWDEOLVK#D#
FRPPXQLFDWLRQ#OLQN#EHWZHHQ#WHUPLQDOV#RU#WUXQNV#RYHU#,6'1#+SRLQW0WR0
SRLQW#VLJQDOLQJ#IRU#WHUPLQDOV/#DQG#SRLQW0WR0PXOWLSRLQW#VLJQDOLQJ#IRU#
WUXQNV,1#,W#DOVR#SHUIRUPV#VRPH#HUURU#FKHFNLQJ#DQG#HUURU#UHFRYHU\#+0,632
%56&,1

� WKH#%56&#DSSOLHV#WR#WHUPLQDOV#RQO\1

� 1HWZRUN#OD\HU#+OD\HU#6,#WKDW#FRQWUROV#LQLWLDOL]DWLRQ#SURFHGXUHV#DQG#
DVVLJQV#VHUYLFH#DWWULEXWHV#WR#WHUPLQDOV#DQG#WUXQNV1#,W#DOVR#FRQWUROV#WKH#FDOO#
SURFHVVLQJ#SURFHGXUHV#+0,63/#03+,1

2QFH#WKHVH#WKUHH#OD\HUV#DUH#HVWDEOLVKHG/#WKH#IXQFWLRQDO#UROH#RI#,6'1#%5,#LQ#
WKH#26,#SURWRFRO#VHTXHQFH#LV#FRPSOHWH1#7KH#KLJKHU#OD\HUV#RI#WKH#26,#SURWRFRO#
PRGHO#DUH#KDQGOHG#E\#WKH#HQG0XVHU#DSSOLFDWLRQ#VRIWZDUH1
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#47#RI#44;##)XQFWLRQDO#GHVFULSWLRQ
)LJXUH#4
26,#PRGHO

,6'1#%5,#OLQH#DFFHVV
,6'1#%5,#OLQH#DFFHVV#SURYLGHV#5%.'#,6'1#VHUYLFH#WR#WHUPLQDWLQJ#HTXLSPHQW#
VXFK#DV#,6'1#WHOHSKRQH#VHWV#DQG#GDWD#WHUPLQDOV1#,6'1#%5,#OLQH#FRQQHFWLRQV#
DUH#FRQILJXUHG#RQ#D#SHU#'6/#EDVLV/#WKDW#LV/#'6/#OLQH#FRQQHFWLRQV#PD\#EH#
FRQILJXUHG#RQ#DQ\#JLYHQ#'6/#IRU#DQ\#6,/&#RU#8,/&1

7KH#%0FKDQQHOV#DUH#G\QDPLFDOO\#DVVLJQHG#WR#GLIIHUHQW#YRLFH#DQG#GDWD#
WHUPLQDOV#LQ#FLUFXLW0VZLWFKHG#OLQH#DSSOLFDWLRQV1#,Q#FDVH#RI#SDFNHW#GDWD#
DSSOLFDWLRQV/#WKH#%0FKDQQHOV#DUH#GHGLFDWHG#FRQQHFWLRQV1#7KH#'0FKDQQHO#LV#
XVHG#IRU#VLJQDOLQJ#DQG#G\QDPLF#'0FKDQQHO#SDFNHW#GDWD1

627#LQWHUIDFH#FRQILJXUHG#IRU#OLQH#DFFHVV
)LJXUH#5#LOOXVWUDWHV#D#W\SLFDO#,6'1#%5,#FRQILJXUDWLRQ#VKRZLQJ#D#0HULGLDQ#4#
ZLWK#DQ#,6'1#%5,#627#LQWHUIDFH#DQG#WKH#,6'1#%5,#WHUPLQDOV#FRQQHFWHG#WR#LW>#
WKH#WHUPLQDOV#PXVW#FRPSO\#ZLWK#&&,77/#$16,/#(76,#1(706#+LQFOXGLQJ#
(XUR,6'1,/#,16#1(7097#+LQFOXGLQJ#-DSDQ#':3,/#1DWLRQDO#,6'104/#4759/#
DQG#1XPHULV#915#VWDQGDUGV1

APPLICATION

PRESENTATION

SESSION

TRANSPORT

NETWORK

DATA LINK

PHYSICAL

(Layer 7)

(Layer 6)

(Layer 5)

(Layer 4)

(Layer 3)

(Layer 2)

(Layer 1)

(MISP/MPH)

(MISP/BRSC)

(SILC/UILC)

ISDN  BRI

553-7663
88606<340433 6WDQGDUG :133 $SULO 5333



#)XQFWLRQDO#GHVFULSWLRQ 3DJH#48#RI#44;
7KH#627#LQWHUIDFH#LV#D#IRXU0ZLUH/#SRODULW\0VHQVLWLYH#LQWHUIDFH#ZKLFK/#
FRQILJXUHG#IRU#OLQH#DSSOLFDWLRQ/#FDQ#VXSSRUW#HLJKW#SK\VLFDO#YRLFH#DQG#GDWD#
WHUPLQDOV/#DQG#XS#WR#53#ORJLFDO#WHUPLQDOV#RQ#RQH#'6/1#$#SK\VLFDO#WHUPLQDO#LV#
DQ\#GHYLFH#GLUHFWO\#FRQQHFWHG#WR#D#'6/1#7KH#WHUPLQDOV#ODEHOHG#4/#5#DQG#6#LQ#
)LJXUH 5#DUH#SK\VLFDO#WHUPLQDOV1#

$#ORJLFDO#WHUPLQDO#+WHUPLQDO#7#LQ#)LJXUH 5,#LV#DQ\#WHUPLQDO#WKDW#FDQ#
FRPPXQLFDWH#ZLWK#WKH#0HULGLDQ#4#RYHU#D#'6/1#,W#PD\#EH#GLUHFWO\#FRQQHFWHG#
WR#WKH#'6/#WKURXJK#LWV#RZQ#SK\VLFDO#WHUPLQDWLRQ#RU#LW#PD\#EH#LQGLUHFWO\#
FRQQHFWHG#WKURXJK#D#FRPPRQ#SK\VLFDO#WHUPLQDWLRQ1#3OHDVH#UHIHU#WR#WKH#
³7HUPLQDO#DGGUHVVLQJ#DQG#VHUYLFH#SURILOH#DVVLJQPHQW´#VHFWLRQ#RI#WKH#
(QJLQHHULQJ#*XLGHOLQHV#FKDSWHU#IRU#DQ#LOOXVWUDWLRQ#RI#KRZ#D#VLQJOH#SK\VLFDO#
WHUPLQDWLRQ#PD\#DFWXDOO\#FRQQHFW#PXOWLSOH#ORJLFDO#WHUPLQDOV1#$OO#RI#WKH#ORJLFDO#
WHUPLQDOV#FRQQHFWHG#WR#WKH#'6/#VKDUH#WKH#WZR#%0FKDQQHOV#SURYLGHG#E\#WKH#62
7#LQWHUIDFH1

1RWH= 7KH#7HUPLQDO#$GDSWHU#+7$,#WKDW#LV#VKRZQ#LQ#WKH#LOOXVWUDWLRQ#LV#
XVHG#WR#DGDSW#QRQ0,6'1#%5,#WHUPLQDOV#WR#,6'1#%5,#OLQH#LQWHUIDFH#
VWDQGDUGV1#

7KH#OHQJWK#RI#DQ#627#LQWHUIDFH#'6/#GHSHQGV#RQ#WKH#VSHFLILF#WHUPLQDO#
FRQILJXUDWLRQ#DQG#WKH#'6/#ZLUH#JDXJH/#KRZHYHU/#LW#VKRXOG#QRW#H[FHHG#4#NP#
+65;3#IW,1

)LJXUH#5
,6'1#%DVLF#5DWH#,QWHUIDFH#627#LQWHUIDFH#FRQILJXUHG#DV#D#OLQH

S/T Interface
maximum

1km (0.6 mi.)  

TA

Terminal 4Terminal 1

Meridian 1
Terminal 2

Terminal 3
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#49#RI#44;##)XQFWLRQDO#GHVFULSWLRQ
8#LQWHUIDFH#FRQILJXUHG#IRU#OLQH#DFFHVV
7KH#8#LQWHUIDFH#LV#D#WZR0ZLUH#LQWHUIDFH#WKDW#SURYLGHV#SRLQW0WR0SRLQW#
FRQQHFWLRQ#RYHU#D#'6/1#(DFK#8#LQWHUIDFH#SURYLGHV#WZR#%0FKDQQHOV#DQG#RQH#
'0FKDQQHO#DQG#VXSSRUWV#RQO\#RQH#SK\VLFDO#WHUPLQDWLRQ1#7KLV#WHUPLQDWLRQ#PD\#
EH#WR#D#1HWZRUN#7HUPLQDWLRQ#4#+174,#RU#GLUHFWO\#WR#D#VLQJOH#8#LQWHUIDFH#
WHUPLQDO#WKDW#FRQWDLQV#DQ#LQWHUQDO#1741#1RUPDOO\#WKLV#SK\VLFDO#WHUPLQDWLRQ#LV#
WR#DQ#174/#ZKLFK#SURYLGHV#D#FRQYHUVLRQ#IURP#D#8#LQWHUIDFH#WR#DQ#627#LQWHUIDFH#
WKDW#DOORZV#XS#WR#HLJKW#SK\VLFDO#WHUPLQDOV#WR#EH#FRQQHFWHG1#

7KH#OHQJWK#RI#D#8,/&#'6/#GHSHQGV#RQ#WKH#VSHFLILF#WHUPLQDO#FRQILJXUDWLRQ#DQG#
WKH#'6/#ZLUH#JDXJH/#KRZHYHU/#LW#VKRXOG#QRW#H[FHHG#818#NP#+616#PL,1#:KHQ#
FRQQHFWHG#WR#DQ#174#WKH#'6/#OHQJWK#LV#HIIHFWLYHO\#H[WHQGHG#WR#
918#NP#+61<#PL,#DQG#XWLOL]HV#WKH#PXOWL0WHUPLQDO#FDSDELOLW\#RI#DQ#627#LQWHUIDFH1

)LJXUH 6#LOOXVWUDWHV#D#W\SLFDO#,6'1#%5,#FRQILJXUDWLRQ#VKRZLQJ#D#0HULGLDQ#4#
ZLWK#DQ#,6'1#%5,#8#LQWHUIDFH1#,6'1#%5,#WHUPLQDOV#FDQ#EH#FRQQHFWHG#WR#WKH#
174#WKURXJK#WKH#627#LQWHUIDFH>#WKH#WHUPLQDOV#PXVW#FRPSO\#ZLWK#&&,77/#
$16,/#(76,#1(706#+LQFOXGLQJ#(XUR,6'1,/#,16#1(7097#+LQFOXGLQJ#-DSDQ#
':3,/#1DWLRQDO#,6'104/#4759/#1XPHULV#915#VWDQGDUGV,/#$XVWUDOLD#(76,/#DQG#
$VLD03DFLILF#SURWRFROV1
88606<340433 6WDQGDUG :133 $SULO 5333



#)XQFWLRQDO#GHVFULSWLRQ 3DJH#4:#RI#44;
)LJXUH#6
,6'1#%DVLF#5DWH#,QWHUIDFH#8#LQWHUIDFH#FRQILJXUHG#DV#D#OLQH

Meridian 1

NT1

NT1

TA

U Interface

Server

S/T Interface

553-7665
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#4;#RI#44;##)XQFWLRQDO#GHVFULSWLRQ
4759#WHUPLQDO#FRQQHFWLYLW\
4759#WHUPLQDOV#PD\#EH#FRQQHFWHG#WR#WKH#0HULGLDQ#4#YLD#D#SURWRFRO#DGDSWHU/#
ZKLFK#KDV#EHHQ#VSHFLILFDOO\#GHVLJQHG#WR#LQWHUIDFH#ZLWK#0HULGLDQ#4#,6'1#%5,#
DQG#4759#WHUPLQDOV1#,WV#PDLQ#IXQFWLRQ#LV#WR#FRQYHUW#WKH#4759#SURWRFRO#VHQW#
IURP#WKH#4759#,6'1#7HUPLQDO#(TXLSPHQW#LQWR#WKH#(XURSHDQ#
7HOHFRPPXQLFDWLRQ#6WDQGDUG#,QVWLWXWH#+(76,,#SURWRFRO#UHTXLUHG#IRU#,6'1#
%5,/#DQG#YLFH#YHUVD1#7KLV#FRQYHUVLRQ#LV#QHFHVVDU\#EHFDXVH#WKH#OD\HU#6#
UHTXLUHPHQWV#IRU#4759#DQG#(76,#DUH#GLIIHUHQW1#

)LJXUH 7#VKRZV#D#4759#,6'1#%5,#WHUPLQDO#FRQQHFWHG#WR#WKH#SURWRFRO#DGDSWHU/#
ZKLFK#LV#XVHG#WR#DFFHVV#WKH#0HULGLDQ#4#WKURXJK#DQ#627#LQWHUIDFH1

)LJXUH#7
$Q#H[DPSOH#RI#DQ#,6'1#%5,24759#WHUPLQDO#FRQQHFWLYLW\

Meridian 1

1TR6 
ISDN BRI Terminal Equipment

ISDN BRI

Protocol 
Adapter

S/T Interface

553-7666
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#)XQFWLRQDO#GHVFULSWLRQ 3DJH#4<#RI#44;
,6'1#%5,#3DFNHW#GDWD#WUDQVPLVVLRQ
3DFNHW#VZLWFKLQJ#GLIIHUV#IURP#FLUFXLW#VZLWFKLQJ#LQ#WKDW#WKH#FRQWHQW#RI#WKH#FDOO#
LV#VZLWFKHG#UDWKHU#WKDQ#WKH#FDOO#LWVHOI1#7KH#PHVVDJH#WKDW#LV#EHLQJ#WUDQVPLWWHG#LV#
EURNHQ#GRZQ#LQWR#SDFNHWV#WKDW#DUH#WKHQ#VHQW#WR#WKHLU#GHVWLQDWLRQ#WKURXJK#WKH#
IDVWHVW#URXWH1

,6'1#%5,#RQ#WKH#0HULGLDQ#4#VXSSRUWV#ERWK#%0FKDQQHO#DQG#'0FKDQQHO#SDFNHW#
GDWD#WUDQVPLVVLRQ1#3DFNHW#GDWD#WUDQVPLVVLRQ#LV#GRQH#XVLQJ#HLWKHU#DQ#H[WHUQDO#
SDFNHW#KDQGOHU/#YLD#1RUWHO#1HWZRUNV#'DWD#3DFNHW#1HWZRUN#+'310433,/#RU#WKH#
LQWHJUDWHG#0HULGLDQ#4#3DFNHW#+DQGOHU#+03+,1

1RWH= :KHQ#UHDGLQJ#WKLV#VHFWLRQ/#SOHDVH#QRWH#WKDW#WKH#LQWHJUDWHG#03+#
DQG#WKH#%56&#DUH#QRW#VXSSRUWHG#RQ#2SWLRQ#44&1

3DFNHW#GDWD#WUDQVPLVVLRQ#XVLQJ#WKH#'310433
%0FKDQQHO#SDFNHW#GDWD#WUDQVPLVVLRQ
7KH#%0FKDQQHO#SDFNHW#GDWD#IURP#HDFK#'6/#LV#WUDQVPLWWHG#RYHU#GHGLFDWHG#
FRQQHFWLRQV#IURP#WKH#6,/&#RU#8,/&#FDUG#WR#D#35,#FDUG/#DQG#WKHQ#RYHU#35,#%0
FKDQQHOV#WR#WKH#H[WHUQDO#SDFNHW#GDWD#KDQGOHU#+'310433,1

7KH#%0FKDQQHOV#RQ#D#'6/#DUH#GHGLFDWHG#WR#SDFNHW#GDWD#WUDQVPLVVLRQ#GXULQJ#
,6'1#%5,#VHUYLFH#FRQILJXUDWLRQ1#7KH#QXPEHU#RI#%0FKDQQHO#FRQQHFWLRQV#LV#
OLPLWHG#WR#WKH#QXPEHU#RI#DYDLODEOH#,6'1#35,#FKDQQHOV1

'0FKDQQHO#SDFNHW#GDWD#WUDQVPLVVLRQ
'0FKDQQHO#SDFNHW#GDWD#IURP#HDFK#'6/#LV#WUDQVPLWWHG#WR#WKH#0,63#RU#%56&#
IRU#VHSDUDWLRQ1#7KH#0,63#RU#%56&#VHSDUDWHV#WKH#SDFNHW#GDWD#IURP#VLJQDOLQJ#
DQG#WUDQVPLWV#WKH#SDFNHW#GDWD#WR#WKH#,6'1#35,1#)URP#WKH#,6'1#35,/#WKH#GDWD#
LV#WUDQVPLWWHG#WR#WKH#H[WHUQDO#SDFNHW#KDQGOHU#RYHU#97#NESV#FOHDU#FKDQQHOV1

,I#WKH#V\VWHP#LV#WR#XQLTXHO\#LGHQWLI\#WKH#WUDQVPLWWHG#DQG#UHFHLYHG#'0FKDQQHO#
SDFNHW#GDWD#IRU#HDFK#WHUPLQDO#RQ#D#'6//#WKH#0HULGLDQ#4#PXVW#XVH#DQ#LQWHUQDO#
LGHQWLILFDWLRQ#QXPEHU1#7KLV#LGHQWLILFDWLRQ#QXPEHU#LV#FDOOHG#/RJLFDO#7HUPLQDO#
,GHQWLILHU#+/7,',/#ZKLFK#PXVW#EH#XVHG#WRJHWKHU#ZLWK#WKH#/RJLFDO#7HUPLQDO#
(QG0SRLQW#,GHQWLILHU#+/7(,,#QXPEHU#GXULQJ#,6'1#%5,#FRQILJXUDWLRQ#WR#
XQLTXHO\#GHILQH#D#ORJLFDO#WHUPLQDO#RQ#D#'6/1#7KH#/7(,#LV#FRQILJXUHG#LQ#
2YHUOD\#5:1

'0FKDQQHO#SDFNHW#GDWD#VHUYLFH#LV#GHWHUPLQHG#VHSDUDWHO\#IRU#HDFK#0,63#RU#
%56&#GXULQJ#,6'1#%5,#VHUYLFH#FRQILJXUDWLRQ1
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#53#RI#44;##)XQFWLRQDO#GHVFULSWLRQ
)LJXUH 8#LOOXVWUDWHV#WKH#0HULGLDQ#4#H[WHUQDO#SDFNHW#KDQGOLQJ#IORZ#GLDJUDP/#
VKRZLQJ#WKH#%0FKDQQHO#DQG#WKH#'0FKDQQHO#SDFNHW#GDWD#URXWHV#VWDUWLQJ#DW#WKH#
OLQH#FDUGV#DQG#DUULYLQJ#DW#WKH#H[WHUQDO#SDFNHW#KDQGOHU#WKURXJK#GHGLFDWHG#%0
FKDQQHOV#DQG#GHGLFDWHG#'0FKDQQHOV1#)LJXUH 9#SUHVHQWV#WKH#VDPH#FRQFHSW/#ZLWK#
WKH#DGGLWLRQ#RI#D#%56&1#

)LJXUH#8
3DFNHW#GDWD#WUDQVPLVVLRQ#XVLQJ#WKH#H[WHUQDO#SDFNHW#KDQGOHU

PRI

PRI
PRI

PRI

PRI PRI

Controller
Card

Network 
Card

UILC

PRI PSDN
MISP

Network Bus

Dedicated D channels
(packet  data and signalling information)

Dedicated B channels
(packet  data and signalling information)

ISDN PRI -B channels
(may contain both B-channel
and D-channel packet data)

NT1

S/T Interface

S/T InterfaceU Interface

SILC

Peripheral Bus

Superloop
Card

Dedicated B- channels
for packet data

Dedicated D- channels
for packet data and signaling information

Packet 
Handler

DPN -100

553-7667
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#)XQFWLRQDO#GHVFULSWLRQ 3DJH#54#RI#44;
)LJXUH#9
3DFNHW#GDWD#WUDQVPLVVLRQ#XVLQJ#WKH#H[WHUQDO#SDFNHW#KDQGOHU#FRQILJXUHG#ZLWK#D#%56&

PRI

PRI PRI

PRI

PRI PRI

Controller
Card

Network 
Card

UILC

PRI PSDN
MISP

Network Bus

Peripheral Bus

Dedicated D-channels
(packet  data and signalling information)

Dedicated B-channels
(packet  data and signalling information)

NT1

SILCPRIBRSC

Dedicated B- channels
for packet data

Dedicated D- channels
for packet data and signaling information

Dedicated D-channels
for packet data and signaling information

Packet 
Handler

DPN -100Superloop
Card

553-7668

Dedicated B-channels
for packet data

ISDN PRI -B channels
(may contain both B-channel
and D-channel packet data)
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#55#RI#44;##)XQFWLRQDO#GHVFULSWLRQ
3DFNHW#GDWD#WUDQVPLVVLRQ#XVLQJ#WKH#0HULGLDQ#4#3DFNHW#+DQGOHU
1RWH= 7KLV#LQIRUPDWLRQ#GRHV#QRW#DSSO\#WR#2SWLRQ#44&1

7KH#0HULGLDQ#4#3DFNHW#+DQGOHU#+03+,#XVHV#D#GHGLFDWHG#0,63#DV#D#KDUGZDUH#
SODWIRUP#WR#UXQ#WKH#SDFNHW#KDQGOHU#DSSOLFDWLRQ1#5RXWLQJ#IURP#WKH#03+#WR#WKH#
36'1#LV#WKURXJK#GHGLFDWHG#FRQQHFWLRQV#HLWKHU#IURP#D#0HULGLDQ#
&RPPXQLFDWLRQ#8QLW#+0&8,#GDWD#PRGXOH#DQG#D#V\QFKURQRXV#PRGHP/#RU#
IURP#D#GHGLFDWHG#,6'1#35,#%0FKDQQHO#+97#NESV#FOHDU,1

7KH#03+#VXSSRUWV#ERWK#%0FKDQQHO#DQG#'0FKDQQHO#SDFNHW#GDWD#WUDQVPLVVLRQ1

'0FKDQQHO#SDFNHW#GDWD#WUDQVPLVVLRQ#ZLWK#WKH#03+
7KH#0,63#OLQH#DSSOLFDWLRQ#RU#WKH#%56&+V,#VHSDUDWH#WKH#'0FKDQQHO#SDFNHW#GDWD#
IURP#VLJQDOLQJ#DQG#WUDQVPLW#WKH#GDWD#SDFNHWV#RQ#D#GHGLFDWHG#35,#'0FKDQQHO#
RYHU#LWV#QHWZRUN#FRQQHFWLRQ#WR#WKH#03+1#

:KHQ#XVLQJ#DQ#03+/#WKH#GLJLWDO#VXEVFULEHU#ORRS#+'6/,#DQG#WKH#7HUPLQDO#
(QGSRLQW#,GHQWLILHU#+7(,,#DUH#XVHG#WR#LGHQWLI\#WKH#/RJLFDO#7HUPLQDO#LQVWHDG#RI#
WKH#/RJLFDO#7HUPLQDO#,GHQWLILHUV#+/7,'V,#ZKLFK#LV#XVHG#E\#WKH#'310433#
FRQILJXUDWLRQ1

7KH#7(,#XQLTXHO\#LGHQWLILHV#WR#WKH#03+#WKH#WUDQVPLWWHG#DQG#UHFHLYHG#SDFNHW#
GDWD#IRU#HDFK#WHUPLQDO#RQ#D#'6/1#7KH#7(,#QXPEHU#LV#HQWHUHG#GXULQJ#,6'1#%5,#
FRQILJXUDWLRQ#WR#XQLTXHO\#GHILQH#D#ORJLFDO#WHUPLQDO#RQ#D#'6/#IRU#WKH#0,631#
7R#FRQILJXUH#D#WHUPLQDO#IRU#'0FKDQQHO#SDFNHW#GDWD#VHUYLFH/#D#VSHFLILF#7(,#LV#
DVVLJQHG#WR#DQ#XQXVHG#VWDWLF#7(,#DQG#WKLV#LQIRUPDWLRQ#LV#VHQW#WR#WKH#0,631#

'0FKDQQHO#SDFNHW#GDWD#VHUYLFH#LV#GHWHUPLQHG#VHSDUDWHO\#IRU#HDFK#0,63#RU#
%56&#GXULQJ#,6'1#%5,#FRQILJXUDWLRQ1#:KHQ#WKLV#GDWD#WUDQVPLVVLRQ#PHWKRG#
LV#VHOHFWHG#GXULQJ#V\VWHP#FRQILJXUDWLRQ/#WKH#XVHU#LV#SURPSWHG#WR#HQWHU#WKH#
03+#ORRS#QXPEHU#WR#VSHFLI\#WKH#GHGLFDWHG#FRQQHFWLRQ#WR#WKH#03+1#7KH#
0HULGLDQ#4#&38#VHWV#XS#WKH#GHGLFDWHG#'0FKDQQHO#WR#WKH#03+#DQG#LQIRUPV#WKH#
0,63#RU#%56&#RQ#ZKLFK#QHWZRUN#FRQQHFWLRQ#WKH#GHGLFDWHG#'0FKDQQHO#LV#
ORFDWHG1
88606<340433 6WDQGDUG :133 $SULO 5333



#)XQFWLRQDO#GHVFULSWLRQ 3DJH#56#RI#44;
%0FKDQQHO#SDFNHW#GDWD#WUDQVPLVVLRQ#ZLWK#WKH#03+
%0FKDQQHO#SDFNHW#GDWD#LV#URXWHG#WR#WKH#03+#GLUHFWO\#WKURXJK#GHGLFDWHG#
FRQQHFWLRQV1#7KH#03+#URXWHV#%0FKDQQHO#SDFNHW#GDWD#WR#WKH#3DFNHW#6ZLWFKHG#
'DWD#1HWZRUN#+36'1,#E\#PHDQV#RI#GHGLFDWHG#FKDQQHOV#WKURXJK#HLWKHU#WKH#35,#
%0FKDQQHO#+97#NESV#FOHDU,#RU#WKURXJK#D#0HULGLDQ#&RPPXQLFDWLRQ#8QLW#
+0&8,#ZLWK#D#V\QFKURQRXV#PRGHP1#

7KH#%0FKDQQHO#SDFNHW#GDWD#IURP#HDFK#'6/#LV#URXWHG#WR#WKH#&RQWUROOHU#DQG#
6XSHUORRS#QHWZRUN#FDUGV1#)URP#WKH#6XSHUORRS#QHWZRUN#FDUG/#WKH#GDWD#LV#VHQW#
WR#WKH#03+1

7KH#%0FKDQQHOV#RQ#D#'6/#DUH#GHGLFDWHG#WR#WKH#SDFNHW#GDWD#WUDQVPLVVLRQ#E\#
DVVLJQLQJ#WKH#LQWHUQDO#SDFNHW#GDWD#FDOO#W\SH#WR#RQH#RU#PRUH#%#FKDQQHOV#RQ#RQH#
RU#PRUH#'6/V#GXULQJ#,6'1#%5,#FRQILJXUDWLRQ1#7KHVH#GHGLFDWHG#FKDQQHOV#
FDQQRW#EH#UHOHDVHG#E\#WKH#%0FKDQQHO#SDFNHW#GDWD#WHUPLQDO1#7KH#XVHU#LV#
SURPSWHG#WR#HQWHU#WKH#03+#ORRS#DQG#FKDQQHO#QXPEHU#WR#VSHFLI\#WKH#GHGLFDWHG#
FRQQHFWLRQ#WR#WKH#03+1

3DFNHW#GDWD#WUDQVPLVVLRQ#EHWZHHQ#WKH#03+#DQG#WKH#36'1
,I#XVLQJ#DQ#03+#ZLWK#DQ#,6'1#35,#ORRS/#FRQILJXUH#WKH#,6'1#35,#ORRS#
+/'#4:,/#GHILQH#DQ#,6'1#FXVWRPHU#+/'#48,/#GHILQH#D#7LH#WUXQN#URXWH#IRU#
SDFNHW#GDWD#+/'49,/#DQG#GHILQH#D#7LH#WUXQN#IRU#SDFNHW#GDWD#+/' 47,1#7KHQ/#
FRQILJXUH#WKH#0,63#IRU#DQ#03+#+/' 5:,1

,I#XVLQJ#DQ#03+#ZLWK#DQ#0&8#GDWD#PRGXOH/#GHILQH#D#7LH#WUXQN#URXWH#IRU#
SDFNHW#GDWD#+/'#49,/#GHILQH#D#7LH#WUXQN#IRU#SDFNHW#GDWD#+/'#47,/#DQG#FRQILJXUH#
WKH#0&8#+/'#44,1#7KHQ/#FRQILJXUH#WKH#0,63#IRU#DQ#03+#+/' 5:,1

)LJXUH :#LOOXVWUDWHV#SDFNHW#GDWD#WUDQVPLVVLRQ#IRU#,6'1#%5,#OLQH#DSSOLFDWLRQ/#
XVLQJ#WKH#03+1
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#57#RI#44;##)XQFWLRQDO#GHVFULSWLRQ
)LJXUH#:
3DFNHW#GDWD#WUDQVPLVVLRQ#XVLQJ#WKH#03+

PRI

PRI PRI

PRI

PRI PRI

Controller
Card

Network 
Card

UILC

PRI PSDN
MISP

as
BRIL

PRI
MISP

as
MPH

Network Bus

Peripheral Bus

NT1

SILC

PRI
Digital 

Line Card

Superloop
Network

Card

553-7669

MODEM

MCU

IPE Module

Network
Module

Dedicated B- channel
for packet data

Dedicated D- channel
for packet data

Dedicated connection between the
 ISDN BRI line application and the MPH

 B- channel
packet data

 D- channel
 packet data 
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#)XQFWLRQDO#GHVFULSWLRQ 3DJH#58#RI#44;
)LJXUH ;#LOOXVWUDWHV#SDFNHW#GDWD#WUDQVPLVVLRQ#IRU#DQ#,6'1#%5,#OLQH#
DSSOLFDWLRQ/#XVLQJ#WKH#03+#DQG#FRQILJXUHG#ZLWK#D#%56&1

)LJXUH#;
3DFNHW#GDWD#WUDQVPLVVLRQ#XVLQJ#WKH#03+#FRQILJXUHG#ZLWK#D#%56&

PRI

PRI PRI

PRI

PRI PRI

Controller
Card

Network 
Card

UILC

PRI PSDN
MISP

as
BRIL

PRI
MISP

as
MPH

Network Bus

Peripheral Bus

NT1

SILC Dedicated B- channels
packet data

553-7670

Network  Module

IPE Module

PRIBRSC

Superloop
Network

Card

Dedicated B- channel
for packet data

Dedicated D- channel
for packet data

 Dedicated D- channels (for both
 packet data and signaling information)
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#59#RI#44;##)XQFWLRQDO#GHVFULSWLRQ
,6'1#%5,#WUXQN#DFFHVV
1RWH= ,6'1#%5,#WUXQN#DFFHVV#LV#QRW#VXSSRUWHG#LQ#1RUWK#$PHULFD1

,6'1#%5,#WUXQNV#PD\#EH#FRQILJXUHG#IRU#HLWKHU#ORFDO#H[FKDQJH2&22','#WUXQN#
FRQQHFWLYLW\/#0&'1#7LH#WUXQN#FRQQHFWLYLW\/#RU#46,*#WUXQN#FRQQHFWLYLW\1#
,6'1#%5,#WUXQN#FRQQHFWLRQV#DUH#FRQILJXUHG#RQ#D#SHU#'6/#EDVLV/#WKDW#LV/#'6/#
WUXQN#FRQQHFWLRQV#PD\#EH#FRQILJXUHG#RQ#DQ\#JLYHQ#'6/#IRU#DQ\#6,/&#RU#
8,/&1#7KH#WUXQNV#FDQ#EH#DFFHVVHG#XVLQJ#ERWK#,6'1#%5,#WHUPLQDOV#DQG#QRQ#
,6'1#%5,#GHYLFHV#+VXFK#DV#GLJLWDO#DQG#DQDORJ#WHOHSKRQHV,1

,6'1#%5,#/RFDO#H[FKDQJH#&22','#FRQQHFWLYLW\#LV#DFFRPSOLVKHG#YLD#D#
0,63#FDUG#DQG#DQ#627#LQWHUIDFH/#XVLQJ#WKH#6,/&#OLQH#FDUG1#7KLV#FRQQHFWLYLW\#
LV#VXSSRUWHG#IRU#1XPHULV#916/#4759/#(76,#1(706#DQG#(76#633#736#
+(XUR,6'1,/#,16#1(7097#+-DSDQ#':3,/#$XVWUDOLD#(76,/#DQG#$VLD03DFLILF#
SURWRFROV1#5HIHU#WR#)LJXUH <1

,6'1#%5,#0&'1#7LH#WUXQN#FRQQHFWLYLW\#LV#DFKLHYHG#YLD#DQ#0,63#FDUG#DQG#
HLWKHU#627#RU#8#LQWHUIDFHV/#XVLQJ#WKH#6,/&#DQG#8,/&#OLQH#FDUGV#UHVSHFWLYHO\1#
7KLV#FRQQHFWLYLW\#PD\#EH=

� EHWZHHQ#WZR#0HULGLDQ#4#3%;V#WKURXJK#D#ORFDO#H[FKDQJH#DFWLQJ#DV#D#
SDVVLYH#IDFLOLW\>#WKH#ORFDO#H[FKDQJH#PXVW#VXSSRUW#1XPHULV#916/#4759/#
(76,#1(706#DQG#(76#633#736#+(XUR,6'1,/#,16#1(7097#+-DSDQ#':3,/#
$XVWUDOLD#(76,/#RU#$VLD03DFLILF#SURWRFROV>#UHIHU#WR#)LJXUH 431

� GLUHFWO\#EHWZHHQ#WZR#0HULGLDQ#4#3%;V>#UHIHU#WR#)LJXUH 44#DQG#)LJXUH 451

,6'1#%5,#46,*#FRQQHFWLYLW\#LV#DFKLHYHG#WKURXJK#DQ#0,63#FDUG#DQG#HLWKHU#
627#RU#8#LQWHUIDFHV/#XVLQJ#WKH#6,/&#DQG#8,/&#OLQH#FDUGV#UHVSHFWLYHO\1#7KLV#
FRQQHFWLYLW\#LV#VXSSRUWHG#ZLWKLQ#D#3ULYDWH#7HOHFRPPXQLFDWLRQV#1HWZRUN#
+371,#EHWZHHQ#WZR#3ULYDWH#7HOHFRPPXQLFDWLRQV#1HWZRUN#([FKDQJHV#
+371;V,1#([DPSOHV#PD\#EH#D#&HQWUH[0WR0&HQWUH[#FRQQHFWLRQ/#RU#D#&HQWUH[0
WR0#3%;#FRQQHFWLRQ1#5HIHU#WR#)LJXUH 46#LQ#WKH#VHFWLRQ#³,6'1#%5,#46,*#
FRQQHFWLYLW\´#RQ#SDJH 6<1

1RWH= 7KH#%56&#FDQQRW#EH#XWLOL]HG#IRU#,6'1#%5,#WUXQN#DFFHVV1

7KHVH#FRQILJXUDWLRQV#DUH#H[SODLQHG#LQ#JUHDWHU#GHWDLO#LQ#WKH#VHFWLRQV#WKDW#
IROORZ1
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#)XQFWLRQDO#GHVFULSWLRQ 3DJH#5:#RI#44;
,6'1#%5,#/RFDO#([FKDQJH2&22','#FRQQHFWLYLW\
,6'1#%5,#/RFDO#([FKDQJH#FRQQHFWLYLW\#LV#VXSSRUWHG#LQ#PDUNHWV#HTXLSSHG#
ZLWK#ORFDO#H[FKDQJHV#WKDW#FRQIRUP#WR#1XPHULV#916/#4759/#(76,#1(706#DQG#
(76#633#736#+(XUR,6'1,/#,16#1(7097#+-DSDQ#':3,/#$XVWUDOLD#(76,/#RU#
$VLD03DFLILF#SURWRFROV1

)LJXUH <#LOOXVWUDWHV#WKH#,6'1#%5,#/RFDO#([FKDQJH#FRQQHFWLYLW\1#7KH#,6'1#
%5,#/RFDO#([FKDQJH#'6/#LV#FRQQHFWHG#WR#D#1HWZRUN#7HUPLQDWLRQ#+174,#
GHYLFH/#ZKLFK#LV#SK\VLFDOO\#ORFDWHG#RQ#WKH#VDPH#SUHPLVHV#DV#WKH#0HULGLDQ#41#
7KH#174#GHYLFH#FRQQHFWV#WR#WKH#/RFDO#([FKDQJH#YLD#D#8#LQWHUIDFH1#+7KH#174#
GHYLFH#LV#W\SLFDOO\#RZQHG#E\#WKH#/RFDO#([FKDQJH23RVW#7HOHJUDSK#DQG#
7HOHSKRQH#DOORZLQJ#WKH#/RFDO#([FKDQJH2377#WR#XVH#DQ\#W\SH#RI#8#LQWHUIDFH/#
LQFOXGLQJ#SURSULHWDU\#LPSOHPHQWDWLRQV,1#7KH#GLVWDQFH#OLPLWDWLRQ#RI#WKH#174#
IURP#WKH#/RFDO#([FKDQJH#GHSHQGV#RQ#WKH#GLVWDQFH#VXSSRUWHG#E\#WKH#/RFDO#
([FKDQJH1#

)LJXUH#<
,6'1#%5,#WUXQN#DFFHVV#IRU#ORFDO#H[FKDQJH#FRQQHFWLYLW\

PRI
Non ISDN
BRI Line Card

PRISILC

PRI

NT1

Slave

Clock Controller

S/T

S/T             U

Non ISDN BRI device
such as 2500 or

 digital type telephone

Local Exchange

553-7671

ISDN/BRI/DT12/PRI2
connection
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#5;#RI#44;##)XQFWLRQDO#GHVFULSWLRQ
4759#ORFDO#H[FKDQJH#FRQQHFWLYLW\
4759#ORFDO#H[FKDQJH#FRQQHFWLYLW\#SURYLGHV#5%.'#FRQQHFWLYLW\#WR#D#ORFDO#
H[FKDQJH#WKDW#VXSSRUWV#4759#SURWRFRO#YLD#DQ#627#LQWHUIDFH1#7KH#,6'1#%5,#
4759#ORFDO#H[FKDQJH#FRQQHFWLYLW\#SURYLGHV#WKH#IROORZLQJ#EDVLF#FDOO#DQG#
VXSSOHPHQWDU\#VHUYLFHV=#

1RWH= 6XSSRUW#IRU#DQ\#IHDWXUH#LV#GHSHQGHQW#XSRQ#WKH#WHUPLQDO#HTXLSPHQW#
EHLQJ#XVHG1

� %DVLF#FDOO#VHUYLFH#

� &LUFXLW#VZLWFKHG#YRLFH#DQG#GDWD#RQ#WKH#%0FKDQQHO

� &DOOLQJ#/LQH#,GHQWLILFDWLRQ#3UHVHQWDWLRQ#DQG#5HVWULFWLRQ

� &RQQHFWHG#1XPEHU#'HOLYHU\

� VXSSRUW#IRU#7,(/#&27/#','/#'2'#WUXQN#W\SHV

� &KDQQHO#QHJRWLDWLRQ

1RWH= LQ#FDVHV#ZKHUH#VHYHUDO#,6'1#%5,#WUXQNV#+DQG#KHQFH#VHYHUDO#
'6/V,#DUH#FRQILJXUHG#RQ#D#URXWH/#LI#&KDQQHO#1HJRWLDWLRQ#IDLOV#WR#\LHOG#DQ#
DFFHSWDEOH#FKDQQHO#RQ#DQ\#RI#WKHVH#'6/V/#LW#LV#QRW#SRVVLEOH#WR#XVH#DQRWKHU#
FKDQQHO#RQ#DQRWKHU#'6/1

� 2YHUODS#VHQGLQJ

� )OH[LEOH#1XPEHULQJ#3ODQ

� ,QGLFDWLRQ#RI#&DOO#&KDUJLQJ#WR#WKH#FDOOLQJ#SDUW\

� 1HWZRUN0ZLGH#LQWHUZRUNLQJ#ZLWK#,6'1#%5,#(76,#WHUPLQDOV
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#)XQFWLRQDO#GHVFULSWLRQ 3DJH#5<#RI#44;
1XPHULV#916#ORFDO#H[FKDQJH#FRQQHFWLYLW\
7KH#1XPHULV#ORFDO#H[FKDQJH#FRQQHFWLYLW\#SURYLGHV#5%.'#FRQQHFWLYLW\#
WKURXJK#DQ#627#LQWHUIDFH#WR#D#ORFDO#H[FKDQJH#WKDW#VXSSRUWV#1XPHULV#916#
SURWRFRO1#7KH#,6'1#%5,21XPHULV#916#ORFDO#H[FKDQJH#FRQQHFWLYLW\#SURYLGHV#
WKH#IROORZLQJ#EDVLF#FDOO#DQG#VXSSOHPHQWDU\#VHUYLFHV=

� %DVLF#FDOO#VHUYLFH

� &LUFXLW#VZLWFKHG#YRLFH#DQG#GDWD#RQ#WKH#%0FKDQQHO

� &DOOHG2FDOOLQJ#SDUW\#VXEDGGUHVV#+QHWZRUN0ZLGH,

� 6XSSRUW#IRU#7,(/#&27/#','/#'2'#WUXQN#W\SHV

� &KDQQHO#QHJRWLDWLRQ

� ,Q#FDVHV#ZKHUH#VHYHUDO#,6'1#%5,#WUXQNV#+DQG#KHQFH#VHYHUDO#'6/V,#DUH#
FRQILJXUHG#RQ#D#URXWH/#LI#&KDQQHO#1HJRWLDWLRQ#IDLOV#WR#\LHOG#DQ#DFFHSWDEOH#
FKDQQHO#RQ#DQ\#RI#WKHVH#'6/V/#LW#LV#QRW#SRVVLEOH#WR#XVH#DQRWKHU#FKDQQHO#
RQ#DQRWKHU#'6/1

� 97#NESV#FOHDU#EHDUHU#FDSDELOLW\

� )OH[LEOH#1XPEHULQJ#3ODQ

� $GYLFH#RI#FKDUJH#GXULQJ#FDOO#DQG#DW#HQG#RI#FDOO

� 1HWZRUN0ZLGH#LQWHUZRUNLQJ#ZLWK#,6'1#%5,#1XPHULV#WHUPLQDOV
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#63#RI#44;##)XQFWLRQDO#GHVFULSWLRQ
-DSDQ#':3#+,16#1(7097,#ORFDO#H[FKDQJH#FRQQHFWLYLW\#+QRQ0$VLD#
3DFLILF#SURWRFRO,
7KH#-DSDQ#':3#+,16#1(7097,#ORFDO#H[FKDQJH#FRQQHFWLYLW\#+QRQ0$VLD#3DFLILF#
SURWRFRO,#SURYLGHV#5%.'#FRQQHFWLYLW\#WKURXJK#DQ#627#LQWHUIDFH#WR#D#ORFDO#
H[FKDQJH#WKDW#VXSSRUWV#WKH#':3#SURWRFRO#+':3#LV#WKH#-DSDQHVH#YHUVLRQ#RI#WKH#
,16#1(7097#SURWRFRO,17KH#,6'1#%5,2-DSDQ#':3#ORFDO#H[FKDQJH#
FRQQHFWLYLW\#SURYLGHV#WKH#IROORZLQJ#EDVLF#FDOO#DQG#VXSSOHPHQWDU\#VHUYLFHV=

� %DVLF#FDOO#VHUYLFH

� &LUFXLW#VZLWFKHG#YRLFH#DQG#GDWD#RQ#WKH#%0FKDQQHO

� &DOOHG2FDOOLQJ#SDUW\#VXEDGGUHVV#+QHWZRUN0ZLGH,

� 6XSSRUW#IRU#7,(/#&27/#','/#'2'#WUXQN#W\SHV

� 97#NESV#FOHDU#EHDUHU#FDSDELOLW\

� )OH[LEOH#1XPEHULQJ#3ODQ

� $GYLFH#RI#FKDUJH#DW#HQG#RI#FDOO

� &KDQQHO#1HJRWLDWLRQ

1RWH= LQ#FDVHV#ZKHUH#VHYHUDO#,6'1#%5,#WUXQNV#+DQG#KHQFH#VHYHUDO#
'6/V,#DUH#FRQILJXUHG#RQ#D#URXWH/#LI#&KDQQHO#1HJRWLDWLRQ#IDLOV#WR#\LHOG#DQ#
DFFHSWDEOH#FKDQQHO#RQ#DQ\#RI#WKHVH#'6/V/#LW#LV#QRW#SRVVLEOH#WR#XVH#DQRWKHU#
FKDQQHO#RQ#DQRWKHU#'6/1
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#)XQFWLRQDO#GHVFULSWLRQ 3DJH#64#RI#44;
(XUR,6'1#FRQQHFWLYLW\
7KH#(XUR,6'1#FRQQHFWLYLW\#SURYLGHV#DQ#LQWHUIDFH#EHWZHHQ#0HULGLDQ#4#3%;V#
DQG#&HQWUDO#2IILFHV23XEOLF#([FKDQJHV#WKDW#FRPSO\#WR#WKH#(XURSHDQ#7HOHFRP#
6WDQGDUGV#,QVWLWXWH#+(76,,#VSHFLILFDWLRQ#(76#633#435#IRU#WKH#/D\HU#61#7KH#
LQWHUIDFHV#SURYLGHG#E\#WKLV#IHDWXUH#DOVR#FRPSO\#ZLWK#WKH#FRXQWU\0VSHFLILF#
$SSOLFDWLRQ#'RFXPHQWV#IRU#$XVWULD/#%HOJLXP/#&RPPRQZHDOWK#RI#
,QGHSHQGHQW#6WDWHV#+5XVVLD#DQG#WKH#8NUDLQH,/#'HQPDUN/#)LQODQG/#*HUPDQ\/#
+ROODQG/#,UHODQG/#,WDO\/#1RUZD\/#3RUWXJDO/#6SDLQ/#6ZHGHQ/#6ZLW]HUODQG/#DQG#
WKH#8QLWHG#.LQJGRP1

7KH#0HULGLDQ#4#RQ#WKH#(XUR,6'1#FRQQHFWLYLW\#SURYLGHV#WKH#IROORZLQJ#FDOO#
VHUYLFHV/#IRU#WKH#FRPSO\LQJ#PDUNHWV=

� %DVLF#FDOO#VHUYLFH

� &LUFXLW#VZLWFKHG#YRLFH#DQG#GDWD#RQ#WKH#%#&KDQQHO

� &DOOLQJ#/LQH#,GHQWLILFDWLRQ#3UHVHQWDWLRQ#DQG#5HVWULFWLRQ#+&/,3#DQG#
&/,5,#

� &RQQHFWHG#/LQH#3UHVHQWDWLRQ#DQG#5HVWULFWLRQ

� &DOOLQJ#DQG#FRQQHFWHG#VXE0DGGUHVVHV

� 6XSSRUW#IRU#7,(/#&27/#','/#DQG#'2'#WUXQN#W\SHV

� 2YHUODS#VHQGLQJ#DQG#UHFHLYLQJ

� 2YHUODS#DQG#HQEORF#GLDOLQJ

� )OH[LEOH#1XPEHULQJ#3ODQ

� &KDQQHO#QHJRWLDWLRQ

1RWH= LQ#FDVHV#ZKHUH#VHYHUDO#,6'1#%5,#WUXQNV#+DQG#KHQFH#VHYHUDO#
'6/V,#DUH#FRQILJXUHG#RQ#D#URXWH/#LI#&KDQQHO#1HJRWLDWLRQ#IDLOV#WR#\LHOG#DQ#
DFFHSWDEOH#FKDQQHO#RQ#DQ\#RI#WKHVH#'6/V/#LW#LV#QRW#SRVVLEOH#WR#XVH#DQRWKHU#
FKDQQHO#RQ#DQRWKHU#'6/1
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#65#RI#44;##)XQFWLRQDO#GHVFULSWLRQ
$VLD03DFLILF#FRQQHFWLYLW\
7KH#,6'1#35,#0HULGLDQ#4#WR#$VLD#3DFLILF#FRQQHFWLYLW\#SURYLGHV#,6'1#
3ULPDU\#5DWH#,QWHUIDFH#+35,,#FRQQHFWLYLW\#EHWZHHQ#WKH#0HULGLDQ#4#DQG#3XEOLF#
([FKDQJH2&HQWUDO#2IILFHV#LQ#WKH#IROORZLQJ#$VLD#SDFLILF#PDUNHWV=

� $XVWUDOLD#+SULYDWH#RU#DOWHUQDWLYH#FDUULHU,

� &KLQD

� +RQJ#.RQJ

� ,QGLD

� ,QGRQHVLD

� -DSDQ

� 0DOD\VLD

� 1HZ#=HDODQG

� 3KLOLSSLQHV

� 6LQJDSRUH

� 7DLZDQ

� 7KDLODQG

7KH#$VLD#3DFLILF#FRQQHFWLYLWLHV#VXSSRUW#WKH#IROORZLQJ#,6'1#IHDWXUHV=

� %DVLF#&DOO#6HUYLFH

� %DFN0XS#'0FKDQQHO/#IRU#+RQJ#.RQJ

� $GYLFH#RI#&KDUJH/#IRU#-DSDQ#+FRQVLGHUHG#D#EDVLF#VHUYLFH,

� 0DOLFLRXV#&DOO#7UDFH/#IRU#$XVWUDOLD

� $GYLFH#RI#&KDUJH#+$2&,#DW#(QG#RI#&DOO/#IRU#$XVWUDOLD

� ,QFRPLQJ#7UXQN#3URJUDPPDEOH#&/,'#IRU#DQDORJ#WUXQNV/#IRU#$XVWUDOLD1#
7KLV#IHDWXUH#LV#DYDLODEOH#IRU#XVH#LQ#D#SULYDWH#RU#DOWHUQDWLYH#FDUULHU#QHWZRUN/#
DV#UHTXLUHG#LQ#$XVWUDOLD1

� Q%.'/#IRU#-DSDQ#+XS#WR#548#%0FKDQQHOV2QLQH#LQWHUIDFHV,/#IRU#1HZ#
=HDODQG#+XS#WR#453#%0FKDQQHOV2IRXU#LQWHUIDFHV,/#IRU#0DOD\VLD#+XS#WR#453#
%0FKDQQHOV2IRXU#LQWHUIDFHV,>#WKLV#DOVR#DSSOLHV#IRU#+RQJ#.RQJ
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#)XQFWLRQDO#GHVFULSWLRQ 3DJH#66#RI#44;
� &DOOLQJ#/LQH#,GHQWLILFDWLRQ#3UHVHQWDWLRQ#DQG#5HVWULFWLRQ#+&/,3#DQG#
&/,5,

� &RQQHFWHG#/LQH#,GHQWLILFDWLRQ#3UHVHQWDWLRQ#DQG#5HVWULFWLRQ#+&2/3#DQG#
&2/5,/#IRU#,QGLD/#3KLOLSSLQHV/#7DLZDQ/#DQG#,QGRQHVLD

� &LUFXLW#VZLWFKHG#YRLFH#DQG#GDWD#RQ#WKH#%0FKDQQHO

� 'LUHFW#'LDOLQJ#,QZDUG#+'',2',',/#IRU#,QGRQHVLD#

� 2YHUODS#6HQGLQJ#+VXSSRUWHG#E\#DOO#LQWHUIDFHV#H[FHSW#-DSDQ/#3KLOLSSLQHV,

� 2YHUODS#5HFHLYLQJ/#IRU#,QGLD/#,QGRQHVLD/#&KLQD/#0DOD\VLD/#DQG#7KDLODQG

� &27/#','/#'2'/#DQG#7,(#WUXQN#FDOO#W\SHV/#DV#DSSOLFDEOH

� 97#NESV#FOHDU#GLJLWDO#LQIRUPDWLRQ

� )OH[LEOH#1XPEHULQJ#3ODQ#

� 6XE0DGGUHVVLQJ#+VXSSRUWHG#RQO\#ZKHQ#LQIRUPDWLRQ#LV#UHFHLYHG#IURP#WKH#
$VLD#3DFLILF#,6'1#LQWHUIDFHV#DQG#SDVVHG#WKURXJK#D#WDQGHP#QRGH,#

� &KDQQHO#1HJRWLDWLRQ#+IRU#DOO#FRXQWULHV#H[FHSW#6LQJDSRUH1#6HH#WKH#QRWH#
ZKLFK#IROORZV,1

1RWH= $V#SDUW#RI#WKH#6LQJDSRUH#HQKDQFHPHQW/#&KDQQHO#1HJRWLDWLRQ#LV#QRW#
VXSSRUWHG#IRU#6LQJDSRUH1#7KH#&1(*#RSWLRQ#PXVW#EH#VHW#WR#4#+WKH#GHIDXOW,#
LQ#/'#4:1

1RWH= 7KH#$VLD#3DFLILF#LQWHUIDFH#GRHV#QRW#VXSSRUW#WKH#0HULGLDQ#4#3DFNHW#
+DQGOHU#+03+,#DFURVV#WKH#&21
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#67#RI#44;##)XQFWLRQDO#GHVFULSWLRQ
&ORFN#V\QFKURQL]DWLRQ/#DXWRPDWLF#VZLWFKLQJ#DQG#UHFRYHU\#IRU#
,6'1#%5,#WR#ORFDO#H[FKDQJH#FRQQHFWLYLW\

6\VWHP#FORFN#V\QFKURQL]DWLRQ#PD\#EH#DFKLHYHG#E\#KDYLQJ#WKH#0HULGLDQ#4#
VODYH#WR#WKH#ORFDO#H[FKDQJH>#WKH#FORFN#VRXUFH#PD\#EH#GHULYHG#HLWKHU#IURP#WKH#
,6'1#%5,#/RFDO#([FKDQJH#FRQQHFWLRQ#RU#IURP#RWKHU#,6'1#%5,235,2'7,#
ORFDO#H[FKDQJH#FRQQHFWLRQV#LI#DYDLODEOH1#7KH#FORFN#VRXUFH#LV#LQSXW#WR#WKH#
&ORFN#&RQWUROOHU#FDUG#RQ#WKH#0HULGLDQ#4/#DQG#WKH#V\VWHP#FORFN#LV#WKHQ#
V\QFKURQL]HG#ZLWK#WKH#QHWZRUN#FORFN1#7KLV#IXQFWLRQDOLW\#LV#VKRZQ#LQ#
)LJXUH 431

5HIHU#WR#,6'1#%DVLF#5DWH#,QWHUIDFH=#,QVWDOODWLRQ#+88606<340533,#IRU#
SURFHGXUHV#RQ#KRZ#WR#SURYLGH#FORFN#UHIHUHQFHV#WR#WKH#&ORFN#&RQWUROOHU#LQ#DQ#
,6'1#%5,#ORFDO#H[FKDQJH#FRQQHFWLYLW\1

$XWRPDWLF#VZLWFKLQJ
7KH#627#VRIWZDUH#FDQQRW#GHWHFW#PLVIUDPHV/#ORVV#RI#VLJQDO/#DQG#ELW#HUURU#UDWHV/#
FRQGLWLRQV#WKDW#ZRXOG#FDXVH#DXWRPDWLF#VZLWFKLQJ#RI#WKH#FORFN#VRXUFH>#UDWKHU/#
WKH#627#UHOLHV#RQ#WKH#FORFN#FRQWUROOHU#WR#SURYLGH#IHHGEDFN#RQ#WKH#TXDOLW\#RI#WKH#
FORFN/#DQG#SHUIRUPV#DXWRPDWLF#VZLWFKLQJ#DQG#UHFRYHU\#DV#DSSURSULDWH1#,I#D#
FORFN#FRQWUROOHU#HUURU#LV#GHWHFWHG/#WKH#V\VWHP#VZLWFKHV#WR#WKH#EDFNXS#FORFN#
FRQWUROOHU/#ZLWKRXW#DIIHFWLQJ#WKH#UHIHUHQFH#FORFN#WKDW#LV#EHLQJ#WUDFNHG1

,I#WKH#6,/&#'6/#ZLWK#FORFN#UHIHUHQFH#LV#GLVDEOHG/#DQG#UH0HQDEOHG/#FORFN#
WUDFNLQJ#LV#UHVWRUHG#DV#IROORZV=

� LI#'6/#&3#KDV#EHHQ#DVVLJQHG#DV#WKH#SULPDU\#UHIHUHQFH#FORFN/#EXW#WKH#FORFN#
FRQWUROOHU#LV#WUDFNLQJ#RQ#WKH#VHFRQGDU\#UHIHUHQFH#RU#LV#LQ#IUHH#UXQ#PRGH/#
WKH#FORFN#LV#UHVWRUHG#WR#WUDFNLQJ#RQ#SULPDU\>

� LI#'6/#&4#KDV#EHHQ#DVVLJQHG#DV#WKH#VHFRQGDU\#UHIHUHQFH#FORFN/#EXW#WKH#
FORFN#FRQWUROOHU#LV#LQ#IUHH#UXQ#PRGH/#WKH#FORFN#LV#UHVWRUHG#WR#WUDFNLQJ#RQ#
VHFRQGDU\1

7UDFNLQJ#RQ#WKH#SULPDU\#RU#VHFRQGDU\#UHIHUHQFH#FORFN#LV#DXWRPDWLFDOO\#
VZLWFKHG#DV#IROORZV=

� LI#WKH#V\VWHP#VRIWZDUH#LV#XQDEOH#WR#WUDFN#RQ#WKH#DVVLJQHG#SULPDU\#
UHIHUHQFH#FORFN/#LW#VZLWFKHV#WR#WKH#VHFRQGDU\#UHIHUHQFH#FORFN>

� LI#WKH#V\VWHP#VRIWZDUH#LV#XQDEOH#WR#WUDFN#RQ#WKH#DVVLJQHG#VHFRQGDU\#
UHIHUHQFH#FORFN/#LW#VZLWFKHV#WR#IUHH#UXQ#PRGH1
88606<340433 6WDQGDUG :133 $SULO 5333



#)XQFWLRQDO#GHVFULSWLRQ 3DJH#68#RI#44;
&ORFN#UHFRYHU\
7KH#6,/&#LV#FRQILJXUHG#LQ#WKH#VODYH0VODYH#PRGH#ZKHQ#DFWLQJ#DV#D#WUXQN#
LQWHUIDFH1#7KLV#LV#VHW#XS#WKURXJK#WKH#0DLQWHQDQFH#6LJQDOLQJ#&KDQQHO#+06&,1#
7KH#PLFURFRQWUROOHU#FRQILJXUHV#WKH#627#FKLSV#RQ#WKH#6,/&#DV#DSSURSULDWH1#

$XWRPDWLF#FORFN#UHFRYHU\#LV#GRQH#XSRQ#WKH#H[SLUDWLRQ#RI#WKH#IUHH#UXQ#JXDUG#
WLPHU1#7UDFNLQJ#LV#UHVWRUHG#WR#WKH#SULPDU\#UHIHUHQFH#FORFN/#LI#GHILQHG1#,I#WKH#
SULPDU\#UHIHUHQFH#FORFN#LV#GLVDEOHG/#WUDFNLQJ#LV#UHVWRUHG#WR#WKH#VHFRQGDU\#
UHIHUHQFH#FORFN/#LI#GHILQHG1

73#+5%.',#EDFNXS#IRU#75#+63%.',

1RWH= -DSDQ#':3#FRQQHFWLYLW\#XVHV#73#+5%.',#IRU#74#+56%.',#EDFNXS1

:KHQ#FRQILJXULQJ#FORFN#V\QFKURQL]DWLRQ/#,6'1#%5,#WUXQNV#FDQ#EH#
FRQILJXUHG#DV#EDFNXS#IRU#,6'1#35,#WUXQNV#XVLQJ#HLWKHU#(61#5RXWH#6HOHFWLRQ/#
RU#5RXWH#+XQWLQJ1#&ORFN#V\QFKURQL]DWLRQ#PD\#EH#VHW#XS#ZLWK#WKH#,6'1#%5,#
FORFN#VRXUFH#FRQILJXUHG#DV#D#VHFRQGDU\#FORFN#UHIHUHQFH#IRU#DQ#H[LVWLQJ#,6'1#
35,#FORFN#VRXUFH1#$OWKRXJK#WKH#UHYHUVH#LV#VXSSRUWHG/#WKDW#LV/#WKH#,6'1#%5,#
FORFN#VRXUFH#PD\#EH#FRQILJXUHG#DV#WKH#SULPDU\#FORFN#UHIHUHQFH#ZLWK#WKH#,6'1#
35,#FORFN#VRXUFH#DV#WKH#VHFRQGDU\#UHIHUHQFH/#WKLV#FRQILJXUDWLRQ#LV#QRW#
UHFRPPHQGHG#EHFDXVH#D#,6'1#35,#FORFN#VRXUFH#LV#PRUH#UHOLDEOH#WKDQ#DQ#
,6'1#%5,#FORFN#VRXUFH1#
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#69#RI#44;##)XQFWLRQDO#GHVFULSWLRQ
,6'1#%5,#0&'1#7LH#WUXQN#FRQQHFWLYLW\
0&'1#,6'1#%5,#7LH#WUXQN#FRQQHFWLYLW\#PD\#KDYH#WKUHH#LPSOHPHQWDWLRQV1#
,Q#WKH#ILUVW#FRQILJXUDWLRQ#+UHIHU#WR#)LJXUH 43,/#D#0HULGLDQ#&XVWRPHU#'HILQHG#
1HWZRUNLQJ#+0&'1,#7LH#WUXQN#FRQQHFWLRQ#PD\#EH#LPSOHPHQWHG#E\#
FRQQHFWLQJ#WZR#0HULGLDQ#4V#WR#WKH#,6'1#%5,#OHDVHG#OLQH#WKURXJK#WKH#ORFDO#
H[FKDQJH#YLD#WZR#6,/&#FDUGV1#7KH#627#LQWHUIDFH#LV#FRQQHFWHG#WR#WKH#ORFDO#
H[FKDQJH#XVLQJ#WKH#174#VXSSOLHG#E\#WKH#3771#7KHUH#LV#QR#GLVWDQFH#OLPLWDWLRQ#
RQ#WKLV#FRQILJXUDWLRQ1#6\VWHP#FORFN#V\QFKURQL]DWLRQ#PD\#EH#DFKLHYHG#E\#
KDYLQJ#WKH#0HULGLDQ#4#VODYH#WR#WKH#ORFDO#H[FKDQJH>#WKH#FORFN#VRXUFH#PD\#EH#
GHULYHG#HLWKHU#IURP#WKH#,6'1#%5,#ORFDO#H[FKDQJH#FRQQHFWLRQV#RU#IURP#RWKHU#
,6'1#%5,235,2'7,#ORFDO#H[FKDQJH#FRQQHFWLRQV#LI#DYDLODEOH1

)LJXUH#43
,6'1#%5,#WUXQN#DFFHVV#7LH#WUXQN#FRQQHFWLYLW\#²#ILUVW#FRQILJXUDWLRQ/#DV#GHVFULEHG#DERYH

PRI
Non ISDN
BRI Line Card

PRISILC

PRI

NT1

Slave

Clock Controller

PRI
Non ISDN
BRI Line Card

PRISILC

Clock Controller

S/T

S/T

S/T

S/T            U

Non ISDN BRI device
such as 2500 or

 digital type telephone

NT1
            U

Non ISDN BRI device
such as 2500 or

 digital type telephone

Local
 Exchange

Meridian 1 Meridian 1

ISDN BRI 
terminal

ISDN BRI 
terminal

ISDN
BRI/DT12/PR12

connection

ISDN
BRI/DT12/PR12

connection

553-7672

Slave
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#)XQFWLRQDO#GHVFULSWLRQ 3DJH#6:#RI#44;
,Q#WKH#VHFRQG#FRQILJXUDWLRQ#+)LJXUH 44,/#DQ#0&'1#7LH#WUXQN#FRQQHFWLRQ#PD\#
EH#DFKLHYHG#E\#FRQQHFWLQJ#WZR#0HULGLDQ#4V#WKURXJK#DQ#174#GHYLFH1#:LWK#WKLV#
FRQILJXUDWLRQ/#WKHUH#LV#D#GLVWDQFH#OLPLWDWLRQ#RI#918#NP#+61<#PLOHV,/#ZLWKRXW#DQ\#
VLJQDO#DPSOLILFDWLRQ#GHYLFH1#6\VWHP#FORFN#V\QFKURQL]DWLRQ#PD\#EH#DFKLHYHG#
E\#KDYLQJ#WKH#0HULGLDQ#4/#HTXLSSHG#ZLWK#WKH#6,/&/#GHULYH#FORFN#UHIHUHQFH#
IURP#WKH#,6'1#%5,#7LH#WUXQN#FRQQHFWLRQ#RU#IURP#RWKHU#,6'1#%5,235,2'7,#
FRQQHFWLRQV#LI#DYDLODEOH1#7KH#0HULGLDQ#4#HTXLSSHG#ZLWK#WKH#8,/&#LQWHUIDFH#
PD\#EH#DOORZHG#WR#RSHUDWH#LQ#IUHH0UXQ#PRGH#RU#GHULYH#WKH#FORFN#VRXUFH#IURP#
RWKHU#,6'1#%5,235,2'7,#FRQQHFWLRQV#LI#DYDLODEOH#

)LJXUH#44
,6'1#%5,#7LH#WUXQN#FRQQHFWLYLW\#²#VHFRQG#FRQILJXUDWLRQ/#DV#GHVFULEHG#DERYH

PRI
Non ISDN
BRI Line Card

PRISILC

PRI

NT1

Slave

Clock Controller

PRI
Non ISDN
BRI Line Card

PRIUILC

S/T

S/T

S/T

Non ISDN BRI device
such as 2500 or

 digital type telephone

NT1

            U

            U

Non ISDN BRI device
such as 2500 or

 digital type telephone

Meridian 1 Meridian 1

ISDN BRI 
terminal

equipment

ISDN BRI 
terminal

equipment

ISDN
BRI/DT12/PR12

connection

553-7673

Maximum 1 km
(0.6 miles)

Maximum 5.5 km
(3.3 miles)
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#6;#RI#44;##)XQFWLRQDO#GHVFULSWLRQ
7KH#WKLUG#FRQILJXUDWLRQ#+UHIHU#WR#)LJXUH 45,/#DOWKRXJK#QRW#UHFRPPHQGHG#
EHFDXVH#RI#WKH#ODFN#RI#SURWHFWLRQ#GHYLFHV#DQG#EHFDXVH#RI#WKH#GLVWDQFH#
OLPLWDWLRQ#RI#4#NP#+319#PLOH,/#PD\#HVWDEOLVK#D#0&'1#7LH#WUXQN#OLQN#E\#
FRQQHFWLQJ#WZR#0HULGLDQ#4V#YLD#D#GLUHFW#OLQH#EHWZHHQ#WZR#EDFN0WR0EDFN#6,/&#
LQWHUIDFHV1#7KLV#FRQILJXUDWLRQ#ZRXOG#EH#DSSOLHG#RQO\#WR#PXOWLSOH#EXLOGLQJV#RQ#
D#FRQWLJXRXV#SURSHUW\#ZLWK#QR#H[SRVHG#FDEOH#+ZLWK#WKH#4#NP#OLPLWDWLRQ#
EHWZHHQ#EXLOGLQJV,1#6\VWHP#FORFN#V\QFKURQL]DWLRQ#PD\#EH#DFKLHYHG#E\#
KDYLQJ#RQH#RI#WKH#0HULGLDQ#4V#GHULYH#FORFN#UHIHUHQFH#IURP#WKH#,6'1#%5,#7LH#
WUXQN#FRQQHFWLRQ#RU#IURP#RWKHU#,6'1#%5,235,2'7,#FRQQHFWLRQV#LI#DYDLODEOH1#
7KH#RWKHU#0HULGLDQ#4#PD\#EH#DOORZHG#WR#RSHUDWH#LQ#IUHH0UXQ#PRGH#RU#GHULYH#
WKH#FORFN#VRXUFH#IURP#RWKHU#,6'1#%5,235,2'7,#FRQQHFWLRQV#LI#DYDLODEOH1

)LJXUH#45
,6'1#%5,#7LH#WUXQN#FRQQHFWLYLW\#²#WKLUG#FRQILJXUDWLRQ/#DV#GHVFULEHG#DERYH

PRI
Non ISDN
BRI Line Card

PRISILC

PRISlave

Clock Controller

PRI
Non ISDN
BRI Line Card

PRISILC

S/T S/T

S/T

Non ISDN BRI device
such as 2500 or

 digital type telephone

Non ISDN BRI device
such as 2500 or

 digital type telephone

Meridian 1 Meridian 1

ISDN
BRI/DT12/PR12

connection

553-7674

Maximum 1 km
(0.6 miles)
88606<340433 6WDQGDUG :133 $SULO 5333



#)XQFWLRQDO#GHVFULSWLRQ 3DJH#6<#RI#44;
,6'1#%5,#46,*#FRQQHFWLYLW\
7KH#(XURSHDQ#&RPSXWHU#0DQXIDFWXUHUV¶#$VVRFLDWLRQ#+(&0$,#KDV#GHILQHG#DQ#
,6'1#SURWRFRO#WKDW#VSHFLILHV#WKH#/D\HU#6#VLJQDOLQJ#UHTXLUHPHQW#IRU#VXSSRUW#RI#
FLUFXLW#VZLWFKHG#FDOO#FRQWURO#DW#WKH#³4´#UHIHUHQFH#SRLQW#EHWZHHQ#3ULYDWH#
7HOHFRPPXQLFDWLRQV#1HWZRUN#([FKDQJHV#+371;V,#FRQQHFWHG#ZLWKLQ#D#
3ULYDWH#7HOHFRPPXQLFDWLRQV#1HWZRUN#+371,1#7KLV#SURWRFRO#KDV#EHHQ#DGRSWHG#
E\#WKH#(XURSHDQ#7HOHFRPPXQLFDWLRQV#6WDQGDUGV#,QVWLWXWH#+(76,,#DQG#WKH#
,QWHUQDWLRQDO#6WDQGDUGV#,QVWLWXWH#+,62,1#0RVW#RI#WKH#PDMRU#JOREDO#371;#
PDQXIDFWXUHUV#ZLOO#EH#VXSSRUWLQJ#,6'1#%5,#+DV#ZHOO#DV#,6'1#35,,#
FRQQHFWLYLW\#EDVHG#RQ#WKH#,6'1#46,*#+(76,#DQG#,62,#VWDQGDUG1

46,*#LV#RULHQWHG#WRZDUGV#VLJQDOLQJ#DQG#VHUYLFHV#WKDW#RFFXU#EHWZHHQ#SHHU0WR0
SHHU#FRQQHFWLYLW\/#WKDW#LV/#EHWZHHQ#WZR#3%;V/#EHWZHHQ#WZR#&HQWUH[/#RU#
EHWZHHQ#D#3%;#DQG#D#&HQWUH[1#7KH#VLJQDOLQJ#IRU#VHUYLFHV#ZRXOG#EH#H[FKDQJHG#
DFURVV#D#³4´#UHIHUHQFH#SRLQW1#)LJXUH 46#LOOXVWUDWHV#DQ#H[DPSOH#RI#46,*#WUXQN#
FRQQHFWLYLW\1#)RU#,6'1#%5,/#WKH#46,*#LQWHUIDFH#ZLOO#SURYLGH#WKH#IROORZLQJ#
FDSDELOLWLHV=

� &RPSOLDQW#0XOWL0YHQGRU#3%;2&HQWUH[#3ULYDWH#,6'1#LQWHUZRUNLQJ#
+FRQQHFWLYLW\#EHWZHHQ#WKH#3ULYDWH#,6'1#3%;V#PD\#EH#YLD#35,#RU#,6'1#
%5,#WUXQNV,

� (76,#RU#,62#YHUVLRQ#RI#EDVLF#FDOO#VHUYLFH

� 97#NESV#FOHDU#GDWD

� 2YHUODS#6HQGLQJ25HFHLYLQJ

� &KDQQHO#1HJRWLDWLRQ

� ,Q#FDVHV#ZKHUH#VHYHUDO#,6'1#%5,#WUXQNV#+DQG#KHQFH#VHYHUDO#'6/V,#DUH#
FRQILJXUHG#RQ#D#URXWH/#LI#&KDQQHO#1HJRWLDWLRQ#IDLOV#WR#\LHOG#DQ#DFFHSWDEOH#
FKDQQHO#RQ#DQ\#RI#WKHVH#'6/V/#LW#LV#QRW#SRVVLEOH#WR#XVH#DQRWKHU#FKDQQHO#
RQ#DQRWKHU#'6/1

� &DOOLQJ#/LQH#,GHQWLILFDWLRQ#3UHVHQWDWLRQ#+&/,3,

� &DOOLQJ#/LQH#,GHQWLILFDWLRQ#5HVWULFWLRQ#+&/,5,

� &RQQHFWHG#/LQH#,GHQWLILFDWLRQ#3UHVHQWDWLRQ#+&2/3,

� &RQQHFWHG#/LQH#,GHQWLILFDWLRQ#5HVWULFWLRQ#+&2/5,

� )OH[LEOH#1XPEHULQJ#3ODQ
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#73#RI#44;##)XQFWLRQDO#GHVFULSWLRQ
� 6XSSRUW#IRU#7LH#WUXQN#FDOO#W\SHV

� 7UDQVLW#&RXQW#LQIRUPDWLRQ#WUDQVPLWWHG#ZKHQ#,6'1#&DOO#&RQQHFWLRQ#
/LPLWDWLRQ#+,&&/,#LV#SUHVHQW#+VXSSRUWHG#IRU#(76,#46,*#RQO\,#

� 3DUW\#&DWHJRU\#+SDUWLDOO\#VXSSRUWHG#RQ#(76,#46,*,

)LJXUH#46
46,*#,6'1#%5,#WUXQN#FRQQHFWLYLW\

Meridian 1 Meridian 1

553-7675

Public
Network
Public

Network

ISDN BRI

ISDN BRI
terminal equipment

ISDN BRI
terminal equipment

ISDN BRI

S/T

S/T

ETSI ISDN BRI/PRI
(public access)

ISDN BRI/PRI

QSIG

ISDN BRI/PRI

QSIG

Third party PBX
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3DJH#74#RI#44;

449
(QJLQHHULQJ#JXLGHOLQHV
&RQWHQW#/LVW

7KH#IROORZLQJ#DUH#WKH#WRSLFV#LQ#WKLV#VHFWLRQ=

� 5HIHUHQFH#/LVW#75

� ,QWURGXFWLRQ#75

� +DUGZDUH#5HTXLUHPHQWV#76

� /LQH#DSSOLFDWLRQ#76

� 3DFNHW#KDQGOLQJ#78

� 7UXQN#DSSOLFDWLRQ#83

� +DUGZDUH#IXQFWLRQDO#GHVFULSWLRQV#86

� 3K\VLFDO#FDSDFLW\#9<

� 3K\VLFDO#FDSDFLW\#ZLWKRXW#WKH#%56&#9<

� 3K\VLFDO#FDSDFLW\#ZLWK#WKH#%56&#:4

� 0HPRU\#FDSDFLW\#:5

� 3URWHFWHG#GDWD#VWRUH#:5

� 8QSURWHFWHG#GDWD#VWRUH#:8

� ,6'1#%5,#FRQILJXUDWLRQ#JXLGHOLQHV#:<

� 3K\VLFDO#SDUDPHWHUV#:<

� )XQFWLRQDO#SDUDPHWHUV#;7

� 7UDQVPLVVLRQ#FKDUDFWHULVWLFV#;;

� 6,/&#'6/#OLQH#FRQILJXUDWLRQ#;;
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#75#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
� 6,/&#'6/#WUXQN#FRQILJXUDWLRQ#433

� 8,/&#'6/#OLQH#FRQILJXUDWLRQ#434

� 7HUPLQDO#DGGUHVVLQJ#DQG#VHUYLFH#SURILOH#DVVLJQPHQW#439

� ,6'1#%5,#WHUPLQDO#LQWHUIDFH#VSHFLILFDWLRQ#445

� 627#LQWHUIDFH#VSHFLILFDWLRQ#445

� 8#LQWHUIDFH#VSHFLILFDWLRQ#447

� &RPSDWLEOH#,6'1#%5,#WHUPLQDOV#448

5HIHUHQFH#/LVW
7KH#IROORZLQJ#DUH#WKH#UHIHUHQFHV#LQ#WKLV#VHFWLRQ=

8SJUDGH#V\VWHP#LQVWDOODWLRQ#+886063340583,

6\VWHP#(QJLQHHULQJ#+886063340484,

,6'1#%DVLF#5DWH#,QWHUIDFH=#,QVWDOODWLRQ#+88606<340533,

,6'1#%DVLF#5DWH#,QWHUIDFH=#$GPLQLVWUDWLRQ#+88606<340633,

,QWURGXFWLRQ
7KLV#FKDSWHU#GHVFULEHV#HQJLQHHULQJ#JXLGHOLQHV#WKDW#VKRXOG#EH#XVHG#WR#
FRQILJXUH#DQ#,6'1#%5,#V\VWHP1#,W#GHVFULEHV#KDUGZDUH#UHTXLUHPHQWV/#V\VWHP#
FDSDFLW\/#FRQILJXUDWLRQ#JXLGHOLQHV/#GLJLWDO#VXEVFULEHU#ORRS#WUDQVPLVVLRQ#
FKDUDFWHULVWLFV/#DQG#LQWHUIDFH#VSHFLILFDWLRQV1#)RU#IXUWKHU#LQIRUPDWLRQ#DERXW#
0HULGLDQ#4#JHQHUDO#HQJLQHHULQJ#JXLGHOLQHV/#UHIHU#WR#6\VWHP#(QJLQHHULQJ#+8860
63340484,1
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#(QJLQHHULQJ#JXLGHOLQHV 3DJH#76#RI#44;
+DUGZDUH#5HTXLUHPHQWV
+DUGZDUH#UHTXLUHPHQWV#IRU#,6'1#%5,#OLQH/#SDFNHW#KDQGOLQJ/#DQG#WUXQN#
DSSOLFDWLRQV#DUH#DV#IROORZV#+SOHDVH#QRWH#WKDW#D#IXQFWLRQDO#GHVFULSWLRQ#RI#HDFK#
FRPSRQHQW#ZLOO#IROORZ,=#

1RWH= 7KH#PHDQ#WLPH#EHWZHHQ#IDLOXUHV#+07),#LV#JLYHQ#DV#DSSURSULDWH1

/LQH#DSSOLFDWLRQ
� 0,63#FLUFXLW#FDUG#²#IRU#2SWLRQV#84&/#94&/#;4&/#179':6>#07)# #5<#

\HDUV1#)RU#2SWLRQ#44&/#17%.55>#07)# #5<#\HDUV

� %DVLF#5DWH#6LJQDOLQJ#&RQFHQWUDWRU#+%56&,#FDUG#+RSWLRQDO,#²
#179':5>#07)# #4:#\HDUV

1RWH= 7KH#%56&#LV#QRW#VXSSRUWHG#RQ#2SWLRQ#44&1

� 6,/&#FLUFXLW#FDUG#²#IRU#2SWLRQV#44&/#84&/#94&/#;4&
179':3$$#+07;9#1RUWK#$PHULFDQ,#07)# #7:16#\HDUV#RU#
179':3%$#+0739#,QWHUQDWLRQDO,>#07)# #7:16#\HDUV

� 8,/&#FLUFXLW#FDUG²#IRU#2SWLRQV#44&/#84&/#94&/#;4&#179':4#+$16,#
5%44#OLQH#HQFRGLQJ,>#
07)# #791;#\HDUV

� 7HUPLQDWLQJ#UHVLVWRU#²#$36:;;99

� ,6'1#%5,#WHUPLQDOV

² 0864:7';#²#0HULGLDQ#4#VHW#HTXLSSHG#ZLWK#YRLFH#DQG#GDWD#
WUDQVPLVVLRQ#RSWLRQV#DQG#D#KDQGV0IUHH#IHDWXUH>##VXSSRUWV#%0FKDQQHO#
DQG#'0FKDQQHO#SDFNHW#GDWD1

² 0853<7'FS#²#0HULGLDQ#4#VHW#HTXLSSHG#ZLWK#YRLFH#DQG#GDWD#
WUDQVPLVVLRQ#RSWLRQV#DQG#D#KDQGV0IUHH#IHDWXUH>##VXSSRUWV#%0FKDQQHO#
DQG#'0FKDQQHO#SDFNHW#GDWD1

² 2WKHU#WHUPLQDOV#+DQ\#RWKHU#WHUPLQDO#GHHPHG#FRPSDWLEOH#E\#1RUWHO#
1HWZRUNV,

� ,6'1#7HUPLQDO#$GDSWHU#²#083337'04/#UHTXLUHG#LI#FRQQHFWLQJ#QRQ0
%5,#WHUPLQDOV#WR#WKH#,6'1#%5,#OLQH#LQWHUIDFH

� 1HWZRUN#7HUPLQDWLRQ#4#+174,#
1HHGHG#ZKHQ#FRQYHUVLRQ#IURP#D#8#WR#DQ#627#LQWHUIDFH#LV#UHTXLUHG1
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#77#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
)LJXUH 47#LOOXVWUDWHV#D#EDVLF#,6'1#%5,#OLQH#DSSOLFDWLRQ#DUFKLWHFWXUH/#
FRQILJXUHG#ZLWK#D#%56&1

)LJXUH#47
,6'1#%5,#OLQH#DSSOLFDWLRQ#DUFKLWHFWXUH/#FRQILJXUHG#ZLWK#D#%56&

Network Bus

CPU System Memory

PRI

PRI

PRI

PRI
Network 

Card

UILC

MISP

CPU Bus

Peripheral Bus

NT1

SILCPRIBRSC

553-7676

TA

CPU Module

Network  Module

IPE Module

Superloop
Card

PRI
Controller

Card
88606<340433 6WDQGDUG :133 $SULO 5333



#(QJLQHHULQJ#JXLGHOLQHV 3DJH#78#RI#44;
3DFNHW#KDQGOLQJ
([WHUQDO#SDFNHW#KDQGOHU#+'310433,

� 0,63#FLUFXLW#FDUG#²#IRU#2SWLRQV#84&/#94&/#;4&/#179':6>#07)# #5<#
\HDUV1#)RU#2SWLRQ#44&/#17%.55>#07)# #5<#\HDUV

� %DVLF#5DWH#6LJQDOLQJ#&RQFHQWUDWRU#+%56&,#FDUG#+RSWLRQDO,#²
#179':5>#07)# #4:#\HDUV

1RWH= 7KH#%56&#LV#QRW#VXSSRUWHG#RQ#2SWLRQ#44&1

� 6,/&#FLUFXLW#FDUG#²#IRU#2SWLRQV#44&/#84&/#94&/#;4&/
179':3$$#+07;9#1RUWK#$PHULFDQ,#RU#
179':3%$#+0739#,QWHUQDWLRQDO,>#07)# #7:16#\HDUV

� 8,/&#FLUFXLW#FDUG#²#IRU#2SWLRQV#44&/#84&/#94&/#;4&/#179':4#+$16,#
5%44#OLQH#HQFRGLQJ,>#
07)# #791;#\HDUV

� 7HUPLQDWLQJ#UHVLVWRU#²#$36:;;99

� 418#35,#FLUFXLW#FDUG#²#IRU#2SWLRQV#84&/#94&/#;4&/#WKH#43&:53#RU#WKH#
GXDO0SRUW#178'451#)RU#2SWLRQ#44&/#WKH#17$.3<1

� 35,5#FLUFXLW#FDUG#²#IRU#2SWLRQV#84&/#94&/#;4&/#WKH#17;':5/#RU#
178'<:#GXDO0SRUW#'74523545#FDUG#RU#GXDO0SRUW#17&.761#)RU#2SWLRQ#
44&/#WKH#17$.:</#RU#WKH#17%.831

� '310433#([WHUQDO#3DFNHW#+DQGOHU

� ,6'1#%5,#WHUPLQDOV

² 0864:7';#²#0HULGLDQ#4#VHW#HTXLSSHG#ZLWK#YRLFH#DQG#GDWD#
WUDQVPLVVLRQ#RSWLRQV#DQG#D#KDQGV0IUHH#IHDWXUH>##VXSSRUWV#%0FKDQQHO#
DQG#'0FKDQQHO#SDFNHW#GDWD1

² 0853<7'FS#²#0HULGLDQ#4#VHW#HTXLSSHG#ZLWK#YRLFH#DQG#GDWD#
WUDQVPLVVLRQ#RSWLRQV#DQG#D#KDQGV0IUHH#IHDWXUH>##VXSSRUWV#%0FKDQQHO#
DQG#'0FKDQQHO#SDFNHW#GDWD1

² 2WKHU#WHUPLQDOV#+DQ\#RWKHU#WHUPLQDO#GHHPHG#FRPSDWLEOH#E\#1RUWHO#
1HWZRUNV,

� ,6'1#7HUPLQDO#$GDSWHU#²#083337'04/#UHTXLUHG#LI#FRQQHFWLQJ#QRQ0
%5,#WHUPLQDOV#WR#WKH#,6'1#%5,#OLQH#LQWHUIDFH1
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#79#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
� 1HWZRUN#7HUPLQDWLRQ#4#+174,#
1HHGHG#ZKHQ#FRQYHUVLRQ#IURP#D#8#WR#DQ#627#LQWHUIDFH#LV#UHTXLUHG1

)LJXUH 48#LOOXVWUDWHV#D#EDVLF#,6'1#%5,#'310433#SDFNHW#GDWD#DUFKLWHFWXUH/#
ZLWK#DQ#%56&1

)LJXUH#48
$#EDVLV#,6'1#%5,#'310433#SDFNHW#GDWD#DUFKLWHFWXUH/#ZLWK#D#%56&

PRI

PRI PRI

PRI
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Controller
Card

Network 
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CPU Bus
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#(QJLQHHULQJ#JXLGHOLQHV 3DJH#7:#RI#44;
0HULGLDQ#4#3DFNHW#+DQGOHU#+03+,

1RWH= 7KH#03+#LV#QRW#VXSSRUWHG#RQ#2SWLRQ#44&1

� 0,63#FLUFXLW#FDUG#²#179':6>#07)# #5<#\HDUV

� %DVLF#5DWH#6LJQDOLQJ#&RQFHQWUDWRU#+%56&,#FDUG#+RSWLRQDO,#²
#179':5>#07)# #4:#\HDUV

� 6,/&#FLUFXLW#FDUG#²#
179':3$$#+07;9#1RUWK#$PHULFDQ,#RU#
179':3%$#+0739#,QWHUQDWLRQDO,>#07)# #7:16#\HDUV

� 8,/&#FLUFXLW#FDUG²#179':4#+$16,#5%44#OLQH#HQFRGLQJ,>#
07)# #791;#\HDUV

� 7HUPLQDWLQJ#UHVLVWRU#²#$36:;;99

� 418#35,#FLUFXLW#FDUG#²#43&:53#RU#WKH#GXDO0SRUW#178'45

� 35,5#FLUFXLW#FDUG#²#17;':5/#RU#178'<:#GXDO0SRUW#'74523545#FDUG#
RU#GXDO0SRUW#17&.761

+WKH#XVH#RI#D#35,#FDUG#LV#RSWLRQDO/#XVHG#LI#D#35,#FKDQQHO#LV#XVHG#WR#DFFHVV#
WKH#36'1#LQVWHDG#RI#DQ#0&8#GDWD#PRGXOH,

RU

� 0HULGLDQ#&RPPXQLFDWLRQ#8QLW#+0&8,#+RSWLRQDO/#XVHG#LI#DQ#0&8#GDWD#
PRGXOH#LV#XVHG#WR#DFFHVV#WKH#36'1#LQVWHDG#RI#D#35,#FKDQQHO,

� PRGHP#RU#'LJLWDO#,QWHUIDFH#8QLW#+RSWLRQDO/#UHTXLUHG#LI#DQ#0&8#LV#XVHG,

� 0HULGLDQ#4#3DFNHW#+DQGOHU#+03+,#+GRZQORDGDEOH#WR#WKH#0,63,

� ,6'1#%5,#WHUPLQDOV

² 0864:7';#²#0HULGLDQ#4#VHW#HTXLSSHG#ZLWK#YRLFH#DQG#GDWD#
WUDQVPLVVLRQ#RSWLRQV#DQG#D#KDQGV0IUHH#IHDWXUH>##VXSSRUWV#%0FKDQQHO#
DQG#'0FKDQQHO#SDFNHW#GDWD1

² 0853<7'FS#²#0HULGLDQ#4#VHW#HTXLSSHG#ZLWK#YRLFH#DQG#GDWD#
WUDQVPLVVLRQ#RSWLRQV#DQG#D#KDQGV0IUHH#IHDWXUH>##VXSSRUWV#%0FKDQQHO#
DQG#'0FKDQQHO#SDFNHW#GDWD1

² 2WKHU#WHUPLQDOV#+DQ\#RWKHU#WHUPLQDO#GHHPHG#FRPSDWLEOH#E\#1RUWHO#
1HWZRUNV,
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#7;#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
� ,6'1#7HUPLQDO#$GDSWHU#²#083337'04/#UHTXLUHG#LI#FRQQHFWLQJ#QRQ0
%5,#WHUPLQDOV#WR#WKH#,6'1#%5,#OLQH#LQWHUIDFH

� 1HWZRUN#7HUPLQDWLRQ#4#+174,#
1HHGHG#ZKHQ#FRQYHUVLRQ#IURP#D#8#WR#DQ#627#LQWHUIDFH#LV#UHTXLUHG1

)LJXUH 49#LOOXVWUDWHV#D#EDVLF#03+#SDFNHW#GDWD#DUFKLWHFWXUH/#ZLWK#D#%56&#DQG#
DQ#0&81
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#(QJLQHHULQJ#JXLGHOLQHV 3DJH#7<#RI#44;
)LJXUH#49
$#EDVLV#,6'1#%5,#03+#SDFNHW#GDWD#DUFKLWHFWXUH/#ZLWK#D#%56&#DQG#DQ#0&8
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,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#83#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
7UXQN#DSSOLFDWLRQ
� 0,63#FLUFXLW#FDUG#²#IRU#2SWLRQV#84&/#94&/#;4&/#179':6>#07)# #5<#

\HDUV1#)RU#2SWLRQ#44&/#WKH#17%.55>#07)# #5<#\HDUV1

� 6,/&#FLUFXLW#FDUG#IRU#2SWLRQV#44&/#84&/#94&/#;4&#+IRU#&227LH#
FRQQHFWLYLW\>#,3(#FDUG,#²#
179':3$$#+07;9#1RUWK#$PHULFDQ,#RU#
179':3%$#+0739#,QWHUQDWLRQDO,>#07)# #7:16#\HDUV

� 8,/&#FLUFXLW#FDUG#IRU#2SWLRQV#44&/#84&/#94&/#;4&#+IRU#7LH#
FRQQHFWLYLW\,#²#179':4#
+$16,#5%44#OLQH#HQFRGLQJ,>#07)# #791;#\HDUV

� 7HUPLQDWLQJ#UHVLVWRU#²#$36:;;99

� &ORFN#&RQWUROOHU#²#IRU#2SWLRQV#84&/#94&/#;4&/#WKH#43&::8243&7:4#
+UHVLGHV#RQ#WKH#&38#VKHOI>#UHTXLUHG#LI#WKH#FORFN#VRXUFH#LV#WR#EH#GUDZQ#
IURP#'6/3#RU#'6/4#RI#WKH#6,/&>#'6/3#FDQ#RQO\#EH#FRQILJXUHG#DV#WKH#
SULPDU\#VRXUFH/#ZKLOH#'6/4#FDQ#RQO\#EH#FRQILJXUHG#DV#WKH#VHFRQGDU\#
VRXUFH1#7KH#&&#FRQQHFWV#WR#WKH#6,/&#FORFN#SRUW#YLD#FDEOHV,

1RWH= 9LQWDJH#43&::8(#LV#UHTXLUHG#IRU#(XUR,6'1#DQG#1XPHULV#915#
DSSOLFDWLRQV1

)RU#2SWLRQ#44&/#WKH#17$.53$%#+6WUDWXP#6#&&#GDXJKWHU#ERDUG,/#RU#WKH#
17$.53%%#+6WUDWXP#7#&&#GDXJKWHU#ERDUG,1

� &ORFN#&RQWUROOHU#UHIHUHQFH#FDEOHV#²#17':3/#171':4/#171':5

� ,6'1#%5,#WHUPLQDOV

² 0864:7';#²#0HULGLDQ#4#VHW#HTXLSSHG#ZLWK#YRLFH#DQG#GDWD#
WUDQVPLVVLRQ#RSWLRQV#DQG#D#KDQGV0IUHH#IHDWXUH>##VXSSRUWV#%0FKDQQHO#
DQG#'0FKDQQHO#SDFNHW#GDWD1

² 0853<7'FS#²#0HULGLDQ#4#VHW#HTXLSSHG#ZLWK#YRLFH#DQG#GDWD#
WUDQVPLVVLRQ#RSWLRQV#DQG#D#KDQGV0IUHH#IHDWXUH>##VXSSRUWV#%0FKDQQHO#
DQG#'0FKDQQHO#SDFNHW#GDWD1

² 2WKHU#WHUPLQDOV#+DQ\#RWKHU#WHUPLQDO#GHHPHG#FRPSDWLEOH#E\#1RUWHO#
1HWZRUNV,

� ,6'1#7HUPLQDO#$GDSWHU#²#083337'04/#UHTXLUHG#LI#FRQQHFWLQJ#QRQ0
%5,#WHUPLQDOV#WR#WKH#,6'1#%5,#OLQH#LQWHUIDFH
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#(QJLQHHULQJ#JXLGHOLQHV 3DJH#84#RI#44;
� 1HWZRUN#7HUPLQDWLRQ#4#+174,#²#QHHGHG#IRU#FRQYHUVLRQ#IURP#D#8#WR#DQ#
627#LQWHUIDFH

)LJXUH 4:#LOOXVWUDWHV#D#EDVLF#,6'1#%5,#WUXQNLQJ#DUFKLWHFWXUH/#ZLWK#WKH#
0HULGLDQ#4#FRQQHFWLQJ#WR#D#&2#WKDW#VXSSRUWV#D#1XPHULV#916/#4759/#(76,#
1(706#+(XUR,6'1,/#,16#1(7097#+LQFOXGLQJ#-DSDQ#':3,/#$XVWUDOLD#(76,/#RU#
$VLD03DFLILF#SURWRFRO1
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#85#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
)LJXUH#4:
$#EDVLV#,6'1#%5,#WUXQNLQJ#DUFKLWHFWXUH#+&2#FRQQHFWLYLW\,
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supporting 1 TR6,
Numeris VN2, D70
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#(QJLQHHULQJ#JXLGHOLQHV 3DJH#86#RI#44;
+DUGZDUH#IXQFWLRQDO#GHVFULSWLRQV
179':5#%DVLF#5DWH#6LJQDOLQJ#&RQFHQWUDWRU#&DUG#+%56&,

1RWH= 7KH#%56&#LV#QRW#VXSSRUWHG#RQ#2SWLRQ#44&1

7KH#%DVLF#5DWH#6LJQDOLQJ#&RQFHQWUDWRU#+%56&,#&DUG#FDQ#EH#XVHG#WR#SURFHVV#
GDWD#OLQN#OD\HU#VLJQDOLQJ#PHVVDJHV#IURP#DOO#,6'1#%5,#OLQH#FDUGV#DQG#VHQG#WKH#
UHVXOWLQJ#QHWZRUN#OD\HU#PHVVDJHV#WR#WKH#0,631#7KH#%56&#DOVR#ILOWHUV#RXW#'0
FKDQQHO#3DFNHW#6ZLWFKHG#'DWD#+'63',#IURP#VLJQDOLQJ#LQIRUPDWLRQ#DQG#URXWHV#
LW#WR#WKH#SDFNHW#KDQGOHU1

:LWK#D#%56&#FRQILJXUHG/#IHZHU#0,63V#DUH#QHHGHG#IRU#WKH#VDPH#QXPEHU#RI#
'6/V1#(DFK#%56&#FDQ#VXSSRUW#D#FRPELQDWLRQ#RI#48#6,/&V28,/&V#SHU#,3(#
0RGXOH/#ZLWK#D#PD[LPXP#RI#HLJKW#8,/&V1

7KH#%56&#FDQ#URXWH#WKH#SDFNHW#GDWD#IURP#WKH#OLQH#FDUGV#WR#D#'31433/#WKH#
H[WHUQDO#SDFNHW#KDQGOHU/#RU#WR#WKH#03+/#WKH#LQWHUQDO#SDFNHW#KDQGOHU1#

17%.55#0XOWL03XUSRVHV#,6'1#6LJQDOLQJ#3URFHVVRU#+0,63,#FDUG/#
IRU#2SWLRQ#44&
7KH#0,63#FDUG#+17%.55,#LV#DQ#2SWLRQ#44&#VSHFLILF#FDUG1#,W#SHUIRUPV#'DWD#
/LQN#+/D\HU#5,#DQG#1HWZRUN#+/D\HU#6,#SURFHVVLQJ#DVVRFLDWHG#ZLWK#WKH#26,#
SURWRFRO1

(DFK#0,63#FDQ#VXSSRUW#7#OLQH#FDUGV#+8,/&#RU#6,/&#RU#DQ\#FRPELQDWLRQ#RI#WKH#
WZR,1#(DFK#OLQH#FDUG#VXSSRUWV#;#'6/V/#WKHUHIRUH#HDFK#0,63#VXSSRUWV#65#
'6/V1#6LQFH#HDFK#'6/#XVHV#WZR#%0FKDQQHOV#DQG#RQH#'0FKDQQHO#WKH#0,63#
VXSSRUWV#97#%0FKDQQHOV#DQG#65#'0FKDQQHOV1#,I#WKH#0,63#LV#FDUU\LQJ#SDFNHW#
GDWD/#LW#PXVW#GHGLFDWH#RQH#RI#LWV#'0FKDQQHOV#WR#FRPPXQLFDWH#ZLWK#WKH#H[WHUQDO#
SDFNHW#KDQGOHU1#,Q#WKLV#FDVH#WKH#0,63#VXSSRUW#RQO\#64#'6/V1#7KH#0,63#
VXSSRUWV#WKH#GRZQORDGLQJ#RI#,6'1#DSSOLFDWLRQV#IURP#WKH#2SWLRQ#44&#
VRIWZDUH#FDUWULGJH1#7KH#0,63#ZLOO#EH#GRZQORDGHG#ZLWK#WKH#DSSURSULDWH#
DSSOLFDWLRQ#FRGH=

� RQ#WKH#ILUVW#HQDEOLQJ#RI#WKH#0,63#FDUG

� ZKHQ#2SWLRQ#44&#6RIWZDUH#LV#XSJUDGHG

� ZKHQ#0,63#$SSOLFDWLRQV#DUH#DGGHG2FKDQJHG
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#87#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
7KH#DSSOLFDWLRQV#IRU#WKH#0,63#DUH#FRSLHG#IURP#WKH#VRIWZDUH#FDUWULGJH#LQWR#
5$0#RQ#WKH#0,63#FDUG1#2QO\#WKH#QHZ2GLIIHUHQW#DSSOLFDWLRQV#DUH#GRZQORDGHG1#
7KLV#LQIRUPDWLRQ#LV#WKHQ#FRSLHG#LQWR#WKH#)ODVK#520#RQ#WKH#0,63#IRU#VWRUDJH1#
7KLV#SURFHVV#UHTXLUHV#DSSUR[LPDWHO\#43#PLQXWHV#WR#FRPSOHWH#DQG#LV#FDUULHG#RXW#
ZKLOH#WKH#0,63#SDFN#LV#RSHUDWLRQDO1#7KH#QH[W#WLPH#WKH#V\VWHP#RU#0,63#FDUG#
UHVHWV/#WKH#DSSOLFDWLRQ#LV#ORDGHG#IURP#WKH#0,63#)ODVK#520#SURYLGHG#WKHUH#DUH#
QR#QHZ#RU#GLIIHUHQW#DSSOLFDWLRQV#RQ#WKH#VRIWZDUH#FDUWULGJH1

8VH#WKH#HTXDWLRQ#EHORZ#WR#FDOFXODWH#WKH#QXPEHU#RI#0,63V#UHTXLUHG#WR#FRQWURO#
6,/&V#DQG#8,/&V1

+6,/&#.#8,/&V,#·#7# #0,63V
,I#WKH#UHVXOW#LV#D#IUDFWLRQ/#URXQG#LW#RII#WR#WKH#QH[W#KLJKHVW#QXPEHU1

179':6#0XOWL03XUSRVH#,6'1#6LJQDOLQJ#3URFHVVRU#+0,63,/#IRU#
2SWLRQV#84&/#94&/#;4&
7KH#179':6#0,63#LV#D#PLFURSURFHVVRU#FRQWUROOHG#VLJQDOLQJ#SURFHVVRU#WKDW#
SURYLGHV#D#FRPPXQLFDWLRQ#LQWHUIDFH#EHWZHHQ#WKH#&38#DQG#WKH#SHULSKHUDO#
GHYLFHV1#,W#XWLOL]HV#WKH#QHWZRUN#DQG#WKH#&38#EXVHV#WR#FRPPXQLFDWH#ZLWK#WKH#
&38/#WKH#6,/&V/#DQG#WKH#8,/&V1#%RWK#EXVHV#DUH#ORFDWHG#RQ#WKH#1HWZRUN#
0RGXOH#EDFNSODQH1

,I#D#%56&#FDUG#LV#QRW#FRQILJXUHG#LQ#D#0HULGLDQ#4/#HDFK#0,63#FDQ#VXSSRUW#65#
'0FKDQQHOV#DQG#WKHUHIRUH#FDQ#VXSSRUW#65#'6/V#VLQFH#HDFK#'6/#KDV#D#'0
FKDQQHO1#7KLV#LV#WUXH#RQO\#LI#WKH#'0FKDQQHOV#DUH#QRW#FRQILJXUHG#WR#FDUU\#SDFNHW#
GDWD1#,I#WKH\#DUH#FDUU\LQJ#SDFNHW#GDWD#WR#WKH#'310433/#WKH#0,63#FDQ#VXSSRUW#
RQO\#64#'6/V1#

1RWH= :LWKRXW#D#%56&/#RQH#0,63#PD\#VXSSRUW#XS#WR#IRXU#6,/&V/#ZKLFK#
UHVXOWV#LQ#D#PD[LPXP#RI#65#'6/V1#3OHDVH#QRWH#WKDW#HYHQ#WKRXJK#HYHU\#
'6/#RQ#HDFK#6,/&#PD\#QRW#EH#GHILQHG/#\RX#FDQQRW#DGG#DQRWKHU#6,/&#
+HYHQ#WKRXJK#\RX#DUH#ZLWKLQ#WKH#PD[LPXP#QXPEHU#RI#65#'6/V,1#7KLV#LV#
GXH#WR#WKH#IDFW#WKH#0,63#KDV#WZR#QDLO0XSV#IRU#HDFK#6,/&/#DQG#HDFK#QDLO0
XS#FRQWUROV#IRXU#'6/V#LQ#VHTXHQWLDO#RUGHU1#7KHUHIRUH/#WKHUH#LV#QR#VSDFH#LQ#
WKH#0,63#EORFN#WR#VWRUH#PRUH#WKDQ#IRXU#6,/&V1
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#(QJLQHHULQJ#JXLGHOLQHV 3DJH#88#RI#44;
$#%56&#FDUG#SURYLGHV#LQFUHDVHG#FDSDFLW\/#VXSSRUWLQJ#XS#WR#453#'6/V#LQ#WKH#
VDPH#,3(#0RGXOH1#2QH#0,63#FDQ#VHUYH#XS#WR#HLJKW#%56&V#DQG#WZR#OLQH#FDUGV1#
7KLV#LQFUHDVHV#'6/#FDSDFLW\#IRU#WKH#0,63#IURP#65#WR#<:917KLV#ILJXUH#LV#
GHULYHG#DV#IROORZV=

4#0,63#VXSSRUWV#;#%56&V#DQG#5#OLQH#FDUGV#+6,/&28,/&V,

4#%56&#VXSSRUWV#48#6,/&28,/&#FDUGV/#HDFK#KDYLQJ#;#SRUWV=

� WRWDO#+;-48,# #453

4#6,/&28,/&#FDUG#KDV#;#SRUWV

� WRWDO#+;-453,# #<93

5#6,/&28,/&#FDUGV#HDFK#KDV#;#SRUWV

� WRWDO#+;-5,# #49

7KHUHIRUH/#WRWDO#QXPEHU#RI#'6/V# #<93.49# #<:91

#(DFK#0,63#FDQ#VXSSRUW#GLUHFWO\#WKH#IROORZLQJ#FRPELQDWLRQV=

� IRXU#,6'1#%5,#OLQH#FDUGV#ZLWKRXW#DQ\#%56&V

� WKUHH#,6'1#%5,#OLQH#FDUGV#DQG#RQH#%56&/#RU

� WZR#,6'1#%5,#OLQH#FDUGV#DQG#D#PD[LPXP#RI#HLJKW#%56&V

7KH#PDLQ#IXQFWLRQV#RI#WKH#0,63#DUH#WR=

� FRPPXQLFDWH#ZLWK#WKH#&38#WR#UHSRUW#,6'1#%5,#VWDWXV#DQG#UHFHLYH#
GRZQORDGHG#DSSOLFDWLRQ#VRIWZDUH#DQG#FRQILJXUDWLRQ#SDUDPHWHUV

� H[HFXWH#2SHQ#6\VWHP#,QWHUFRQQHFW#+26,,#GDWD#OLQN#DQG#QHWZRUN#OD\HU#
SURWRFROV

� SURYLGHV#WKH#SODWIRUP#IRU#WKH#0HULGLDQ#4#3DFNHW#+DQGOHU

� SURFHVV#WKH#VLJQDOLQJ#LQIRUPDWLRQ#UHFHLYHG#RQ#WKH#'0&KDQQHOV#IURP#
'6/V1#'0FKDQQHOV#PD\#DOVR#FDUU\#XVHU#SDFNHW#GDWD/#ZKLFK#WKH#0,63#
VHSDUDWHV#IURP#VLJQDOLQJ#LQIRUPDWLRQ#DQG#IRUZDUGV#WR#WKH#H[WHUQDO#'310
433#SDFNHW#KDQGOHU#RU#LQWHUQDO#SDFNHW#KDQGOHU#+03+,

� FRQWURO#WHUPLQDO#LQLWLDOL]DWLRQ#DQG#DGGUHVVLQJ

� DVVLJQ#%0FKDQQHOV#IRU#VZLWFKHG#YRLFH#DQG#GDWD#WUDQVPLVVLRQ

� VHQG#FDOO#FRQWURO#PHVVDJHV#WR#,6'1#%5,#OLQNV#RYHU#WKH#'0FKDQQHO
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#89#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
179':3$$2179':3%$#627#,QWHUIDFH#/LQH#FDUG#+6,/&,
7KH#6,/&#FDUGV#+179':3$$#07;9#1RUWK#$PHULFD/#179':3%$#073#9#
,QWHUQDWLRQDO,#SURYLGH#D#JOREDOO\#DFFHSWHG#VWDQGDUG#LQWHUIDFH1#7KH#6,/&#
FLUFXLW#FDUGV#VXSSRUW#WKH#26,#SK\VLFDO#OD\HU#+OD\HU#4,#SURWRFRO1

7KH#6,/&#SURYLGHV#HLJKW#627#IRXU#ZLUH#IXOO#GXSOH[#SRODULW\#VHQVLWLYH#
LQWHUIDFHV1#(DFK#627#LQWHUIDFH#SURYLGHV#WZR#%0FKDQQHOV#DQG#RQH#'0FKDQQHO#
DQG#VXSSRUWV#D#PD[LPXP#RI#HLJKW#SK\VLFDO#FRQQHFWLRQV#WKDW#PD\#EH#
FRQILJXUHG#IRU#,6'1#%5,#WHUPLQDOV#RU#IRU#&227LH#WUXQN#FRQQHFWLYLW\1

)RU#OLQH#FRQQHFWLYLW\/#HDFK#627#LQWHUIDFH#FDQ#OLQN#XS#WR#53#ORJLFDO#WHUPLQDOV#
RQ#RQH#'6/1#$#ORJLFDO#WHUPLQDO#LV#DQ\#WHUPLQDO#WKDW#FDQ#FRPPXQLFDWH#ZLWK#WKH#
0HULGLDQ#4#RYHU#D#'6/1#,W#PD\#EH#GLUHFWO\#FRQQHFWHG#WR#WKH#'6/#WKURXJK#LWV#
RZQ#SK\VLFDO#WHUPLQDWLRQ#RU#EH#LQGLUHFWO\#FRQQHFWHG#WKURXJK#D#FRPPRQ#
SK\VLFDO#WHUPLQDWLRQ1#

7KH#OHQJWK#RI#D#'6/#GHSHQGV#RQ#WKH#VSHFLILF#WHUPLQDO#FRQILJXUDWLRQ#DQG#WKH#
'6/#ZLUH#JDXJH/#KRZHYHU/#LW#VKRXOG#QRW#H[FHHG#4#NP#+319#PL1,1

7KH#6,/&#LQWHUIDFH#XVHV#D#7#FRQGXFWRU#FDEOH#WKDW#SURYLGHV#D#GLIIHUHQWLDO#
7UDQVPLW#DQG#5HFHLYH#SDLU#IRU#HDFK#'6/1#7KH#6,/&#KDV#RSWLRQV#WR#SURYLGH#D#
WRWDO#RI#5#:DWWV#RI#SRZHU#RQ#WKH#7UDQVPLW#RU#5HFHLYH#OHDGV/#RU#QR#SRZHU#DW#DOO1#
:KHQ#WKLV#SRZHU#LV#VXSSOLHG#IURP#WKH#627#LQWHUIDFH/#WKH#WHUPLQDO#GHYLFHV#PXVW#
QRW#GUDZ#PRUH#WKDQ#WKH#5#:DWWV#RI#SRZHU1#$Q\#SRZHU#UHTXLUHPHQWV#EH\RQG#
WKLV#OLPLW#PXVW#EH#ORFDOO\#SRZHUHG1#

$#WHUPLQDWLQJ#UHVLVWRU#+$26:;;99,#PXVW#EH#SODFHG#DW#WKH#HQG#RI#HDFK#'6/#
DVVRFLDWHG#ZLWK#DQ#627#LQWHUIDFH#WR#HQVXUH#SURSHU#RSHUDWLRQ1

2WKHU#IXQFWLRQV#RI#WKH#6,/&#DUH=

� VXSSRUW#SRLQW0WR0SRLQW#DQG#SRLQW0WR0PXOWL0SRLQW#'6/#WHUPLQDO#
FRQQHFWLRQV

� H[HFXWH#LQVWUXFWLRQV#UHFHLYHG#IURP#WKH#0,63#WR#FRQILJXUH#DQG#FRQWURO#WKH#
627#LQWHUIDFHV

� SURYLGH#FKDQQHO#PDSSLQJ#EHWZHHQ#,6'1#%5,#IRUPDW#+5%.',#DQG#
0HULGLDQ#4#V\VWHP#EXV#IRUPDW

� HQDEOH#DQG#GLVDEOH#'6/V

� SURYLGH#ORRSEDFN#FRQWURO#RI#'6/V
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#(QJLQHHULQJ#JXLGHOLQHV 3DJH#8:#RI#44;
� IRU#WUXQNLQJ#DSSOLFDWLRQV/#SURYLGH#D#UHIHUHQFH#FORFN#WR#WKH#FORFN#
FRQWUROOHU

6,/&V#UHTXLUHG#IRU#QRQ0EORFNLQJ#FRQGLWLRQV
8VH#WKH#HTXDWLRQV#EHORZ#WR#FDOFXODWH#WKH#QXPEHU#RI#6,/&V#UHTXLUHG#WR#SURYLGH#
LQWHUIDFHV#IRU#WKH#627#W\SH#,6'1#%5,#WHUPLQDOV#IRU#QRQ0EORFNLQJ#WUDIILF#
FRQGLWLRQV1#7R#SURYLGH#D#QRQ0EORFNLQJ#WUDIILF#FRQGLWLRQ#RQ#D#'6/#D#PD[LPXP#
RI#5#%0FKDQQHO#WHUPLQDOV#PD\#EH#FRQQHFWHG1

6,/&#%0FKDQQHO#WHUPLQDOV#·#49# #6,/&V

1RWH= $#SK\VLFDO#WHUPLQDO#WKDW#FDQ#XVH#WZR#RU#PRUH#%0FKDQQHOV#
VLPXOWDQHRXVO\#VXFK#DV#FLUFXLW0VZLWFKHG#YRLFH#DQG#GDWD/#VKRXOG#EH#
FRXQWHG#DV#WZR#WHUPLQDOV#IRU#WKH#SXUSRVH#RI#WKLV#FDOFXODWLRQ1

6,/&#'0FKDQQHO#WHUPLQDOV#·#;#+6HH#1RWH,# #6,/&V

1RWH= 7KLV#DVVXPHV#RQH#'0FKDQQHO#WHUPLQDO#SHU#'6//#KRZHYHU/#\RX#FDQ#
LQVWDOO#PRUH#WKDQ#RQH#VXFK#WHUPLQDO#LI#WKHLU#FRPELQHG#SDFNHW#GDWD#
WUDQVPLVVLRQ#VSHHGV#GR#QRW#H[FHHG#WKH#'0FKDQQHO#WKURXJKSXW#RI#49#NESV1

,I#WKH#UHVXOW#LV#D#IUDFWLRQ/#URXQG#LW#RII#WR#WKH#QH[W#KLJKHVW#QXPEHU1#7KH#ODUJHU#
RI#WKH#WZR#UHVXOWV#REWDLQHG#IURP#WKH#DERYH#WZR#HTXDWLRQV#GHILQHV#WKH#QXPEHU#
RI#6,/&V#UHTXLUHG1

6,/&V#UHTXLUHG#LQ#EORFNLQJ#FRQGLWLRQV
,I#\RX#DFFHSW#EORFNLQJ#WUDIILF#FRQGLWLRQV#RQ#'6/V/#\RX#KDYH#WKH#DELOLW\#WR#
LQVWDOO#DQ\#FRPELQDWLRQ#RI#%0FKDQQHO#DQG#'0FKDQQHO#WHUPLQDOV#RQ#D#'6/#DV#
ORQJ#DV#WKH#WRWDO#QXPEHU#RI#SK\VLFDO#WHUPLQDWLRQV#FRQQHFWLQJ#WKHVH#WHUPLQDOV#
WR#WKH#'6/#GRHV#QRW#H[FHHG#HLJKW#DQG#WKH#QXPEHU#RI#ORJLFDO#WHUPLQDOV#GRHV#
QRW#H[FHHG#531#7KH#JUHDWHU#WKH#QXPEHU#RI#WHUPLQDOV#RQ#D#'6//#WKH#JUHDWHU#WKH#
WUDIILF#EORFNLQJ1

7R#FDOFXODWH#WKH#QXPEHU#RI#6,/&V#IRU#D#FRPELQDWLRQ#RI#WHUPLQDOV#RQ#D#'6//#
IROORZ#WKH#HTXDWLRQV#EHORZ=

� 7RWDO#6,/&#%0FKDQQHO#WHUPLQDOV#·#+QXPEHU#RI#%0FKDQQHO#WHUPLQDOV#SHU#
'6/[#;,# #6,/&V

� 7RWDO#6,/&#'0FKDQQHO#WHUPLQDOV#·#+QXPEHU#RI#'0FKDQQHO#WHUPLQDOV#SHU#
'6/[#;,# #6,/&V
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#8;#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
,I#WKH#UHVXOW#LV#D#IUDFWLRQ/#URXQG#LW#RII#WR#WKH#QH[W#KLJKHVW#QXPEHU1#7KH#ODUJHU#
RI#WKH#WZR#UHVXOWV#REWDLQHG#IURP#WKH#DERYH#WZR#HTXDWLRQV#UHSUHVHQWV#WKH#6,/&V#
IRU#EORFNLQJ#FRQGLWLRQV11

179':4#8#,QWHUIDFH#/LQH#&DUG#+8,/&,
7KH#179':4#8,/&#FDUG#VXSSRUWV#WKH#26,#SK\VLFDO#OD\HU#+OD\HU#4,#SURWRFRO1#
7KH#8,/&#LV#DQ#$16,#GHILQHG#VWDQGDUG#LQWHUIDFH1

7KH#8,/&#SURYLGHV#HLJKW#WZR0ZLUH#IXOO#GXSOH[#+QRQ#SRODULW\#VHQVLWLYH,#8#
LQWHUIDFHV#WKDW#DUH#XVHG#WR#FRQQHFW#,6'1#%5,#FRPSDWLEOH#WHUPLQDOV#RYHU#'6/V#
WR#WKH#0HULGLDQ#41#(DFK#8#LQWHUIDFH#SURYLGHV#WZR#%0FKDQQHOV#DQG#RQH#'0
FKDQQHO#DQG#VXSSRUWV#RQH#SK\VLFDO#WHUPLQDWLRQ1#7KLV#WHUPLQDWLRQ#PD\#EH#WR#D#
1HWZRUN#7HUPLQDWLRQ#+174,#RU#GLUHFWO\#WR#D#VLQJOH#8#LQWHUIDFH#WHUPLQDO1#
1RUPDOO\#WKLV#SK\VLFDO#WHUPLQDWLRQ#LV#WR#DQ#174/#ZKLFK#SURYLGHV#DQ#627#
LQWHUIDFH#WKDW#DOORZV#XS#WR#;#SK\VLFDO#WHUPLQDOV#WR#EH#FRQQHFWHG1#

7KH#OHQJWK#RI#D#8#'6/#GHSHQGV#RQ#WKH#VSHFLILF#WHUPLQDO#FRQILJXUDWLRQ#DQG#WKH#
'6/#ZLUH#JDXJH>#W\SLFDOO\/#KRZHYHU/#LW#VKRXOG#QRW#H[FHHG#818 NP#+616#PL,1#
5HIHU#WR#7DEOH 45#IRU#PD[LPXP#UHFRPPHQGHG#8#'6/#OHQJWK1

7KH#PDLQ#IXQFWLRQV#RI#WKH#8,/&#DUH=

� SURYLGH#HLJKW#,6'1#8#LQWHUIDFHV#FRQIRUPLQJ#WR#$16,#VWDQGDUGV

� VXSSRUW#SRLQW0WR0SRLQW#'6/#WHUPLQDO#FRQQHFWLRQV

� SURYLGH#FKDQQHO#PDSSLQJ#EHWZHHQ#,6'1#%5,#IRUPDW#+5%.',#DQG#
0HULGLDQ#4#EXV#IRUPDW

:$51,1*
)RUHLJQ#DQG#VXUJH#YROWDJH#SURWHFWLRQ

,Q0FLUFXLW#SURWHFWLRQ#DJDLQVW#SRZHU#OLQH#FURVVHV#RU#OLJKWQLQJ#LV#QRW#
SURYLGHG#RQ#WKH#6,/&#OLQH#FDUG1#DJDLQVW#SRZHU#OLQH#FURVVHV#RU#OLJKWQLQJ#
LV#QRW#SURYLGHG#RQ#WKH#6,/&#OLQH#FDUG1#:KHQ#WKH#6,/&#OLQH#FDUG#LV#XVHG#
LQ#7,(#WUXQN#DSSOLFDWLRQV#LQ#ZKLFK#WKH#FDEOLQJ#LV#H[SRVHG#WR#RXWVLGH#
SODQW#FRQGLWLRQV/#DQ#174#PRGXOH#FHUWLILHG#IRU#VXFK#DSSOLFDWLRQV#PXVW#
EH#XVHG1#&KHFN#ORFDO#UHJXODWLRQV#EHIRUH#SURYLGLQJ#VXFK#VHUYLFH1
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#(QJLQHHULQJ#JXLGHOLQHV 3DJH#8<#RI#44;
� HQDEOH#DQG#GLVDEOH#'6/V

� SURYLGH#ORRSEDFN#FRQWURO#RI#'6/V

7R#FDOFXODWH#WKH#QXPEHU#RI#174V#IRU#QRQ0EORFNLQJ#RSHUDWLRQ#WDNH#WKH#ODUJHU#
UHVXOWLQJ#QXPEHU#IURP#WKH#WZR#HTXDWLRQV#EHORZ=

627#%0FKDQQHO#WHUPLQDOV#·#5# #174V#

1RWH= $#SK\VLFDO#WHUPLQDO#WKDW#FDQ#XVH#WZR#%0FKDQQHOV#VLPXOWDQHRXVO\#
VXFK#DV#FLUFXLW0VZLWFKHG#YRLFH#DQG#GDWD/#VKRXOG#EH#FRXQWHG#DV#WZR#
WHUPLQDOV#IRU#WKH#SXUSRVH#RI#WKLV#FDOFXODWLRQ1

627#'0FKDQQHO#WHUPLQDOV#·#9# #174*V1#7KLV#FDOFXODWLRQ#LV#DSSOLFDWLRQ#
VHQVLWLYH1#8S#WR#4;#ORJLFDO#'0FKDQQHO#WHUPLQDOV#PD\#EH#FRQQHFWHG#DV#ORQJ#
DV#WKURXJK0SXW#GRHV#QRW#H[FHHG#49#NESV#RQ#'0FKDQQHO1

1RWH= 7KH#627#'0FKDQQHO#WHUPLQDOV#DUH#GLYLGHG#E\#9/#VLQFH#LW#LV#DVVXPHG#
WKDW#IRU#QRQ0EORFNLQJ#RSHUDWLRQ/#WKH#PD[LPXP#QXPEHU#RI#SK\VLFDO#
FRQQHFWLRQV#LV#;/#DQG#WKDW#5#DUH#XVHG#IRU#%0FKDQQHOV1

7R#FDOFXODWH#WKH#QXPEHU#RI#174V#ZKHUH#EORFNLQJ#LV#DFFHSWDEOH#WR#DOORZ#
PD[LPXP#QXPEHU#RI#WHUPLQDWLRQV#RQ#D#'6//#XVH#WKH#WZR#HTXDWLRQV#EHORZ=

627#%0FKDQQHO#WHUPLQDOV#·#49# #174V

1RWH= 7KLV#HTXDWLRQ#DVVXPHV#WKDW#HDFK#627#LQWHUIDFH#FRQQHFWV#HLJKW#
SK\VLFDO#WHUPLQDOV#ZKHUH#HDFK#SK\VLFDO#WHUPLQDO#FDQ#XVH#WZR#%0FKDQQHOV#
VLPXOWDQHRXVO\#VXFK#DV#FLUFXLW0VZLWFKHG#YRLFH#DQG#GDWD1

627#'0FKDQQHO#WHUPLQDOV#·#53# #174V#+PD[LPXP#RI#53#7(,V#SHU#'6/,

,Q#ERWK#FDVHV#XVH#WKH#ODUJHU#RI#WKH#WZR#UHVXOWV1#,I#WKH#UHVXOW#LV#D#IUDFWLRQ/#URXQG#
LW#RII#WR#WKH#QH[W#KLJKHVW#QXPEHU1#$GG#WKH#QXPEHU#RI#174V#WR#WKH#QXPEHU#RI#
WUXH#8#LQWHUIDFH#WHUPLQDOV#WR#GHWHUPLQH#WKH#WRWDO#QXPEHU#RI#8,/&0VXSSRUWHG#
WHUPLQDOV#DV#IROORZV=

7RWDO#8,/&#WHUPLQDOV# #1XPEHU#RI#174V#.#1XPEHU#RI#WUXH#8#LQWHUIDFH#
WHUPLQDOV

)RU#WKH#VDNH#RI#WKLV#FDOFXODWLRQ#LWV#IDLU#WR#DVVXPH#WKDW#HDFK#WUXH#8#LQWHUIDFH#
WHUPLQDO#UHSUHVHQWV#DQ#DFWXDO#SK\VLFDO#WHUPLQDWLRQ#RQ#D#8#LQWHUIDFH#W\SH#'6/1
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#93#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
7R#FDOFXODWH#WKH#UHTXLUHG#QXPEHU#RI#8,/&V#WR#VXSSRUW#WKH#WRWDO#QXPEHU#RI#
8,/&#WHUPLQDOV#+QXPEHU#RI#174V#.#QXPEHU#RI#WUXH#8#LQWHUIDFH#WHUPLQDOV,#LQ#
WKH#V\VWHP/#XVH#WKH#IROORZLQJ#HTXDWLRQ=

8,/&V# #7RWDO#8,/&#WHUPLQDOV#·#;#

,I#WKH#UHVXOW#LV#D#IUDFWLRQ/#URXQG#LW#RII#WR#WKH#QH[W#KLJKHVW#QXPEHU1#
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#(QJLQHHULQJ#JXLGHOLQHV 3DJH#94#RI#44;
17$.3<217$.43217%.83#35,#FDUG/#IRU#2SWLRQ#44&

1RWH#4= 7KLV#LWHP#LV#UHTXLUHG#IRU#SDFNHW#GDWD#LPSOHPHQWDWLRQ#RQO\1

1RWH#5= #9LQWDJH#17%.83$$#LV#UHTXLUHG#IRU#'RZQORDGDEOH#'0FKDQQHO#
DSSOLFDWLRQV1#:KHQ#VHWWLQJ#WKH#WLPHUV#IRU#(XUR,6'1#35,5#ORRSV#LQ#
2YHUOD\#:6/#WKH#IROORZLQJ#VHWWLQJV#DUH#UHTXLUHG=

,I#WKH#2SWLRQ#44&#LV#FRQQHFWHG#WR#D#ORFDO#H[FKDQJH#WKDW#VXSSRUWV#&5&07#
PXOWLIUDPLQJ/#HQWHU#&5&07#LQ#UHVSRQVH#WR#WKH#0))#SURPSW/#HQWHU#\HV#LQ#
UHVSRQVH#WR#WKH#$&5&#SURPSW#+WR#VHOHFW#DXWRPDWLF#&5&#HUURU#UHSRUWLQJ,/#DQG#
HQWHU#$/7#LQ#UHVSRQVH#WR#WKH#$/50#SURPSW#+WR#VHOHFW#DOWHUQDWH#DODUP#PRGH,1

,I#WKH#2SWLRQ#44&#LV#FRQQHFWHG#WR#D#ORFDO#H[FKDQJH#WKDW#GRHV#QRW#VXSSRUW#&5&0
7#PXOWLIUDPLQJ/#HQWHU#$))#LQ#UHVSRQVH#WR#WKH#0))#SURPSW/#DQG#HQWHU#$/7#LQ#
UHVSRQVH#WR#WKH#$/50#SURPSW#+WR#VHOHFW#DOWHUQDWH#DODUP#PRGH,>

,Q#UHVSRQVH#WR#WKH#3(56#SURPSW/#HQWHU#83#WR#VHW#WKH#DODUP#SHUVLVWHQFH#WLPHU#WR#
433PV1

,Q#UHVSRQVH#WR#WKH#&/56#SURPSW/#HQWHU#4#WR#VHW#WKH#FOHDUDQFH#SHUVLVWHQFH#WLPHU#
WR#5PV1

,6'1#35,#LV#UHTXLUHG#IRU#SDFNHW#GDWD#LPSOHPHQWDWLRQ#WR#FRQQHFW#WKH#2SWLRQ#
44&#WR#WKH#H[WHUQDO#SDFNHW#KDQGOHU#+'310433,1#%#DQG2RU#'0FKDQQHO#SDFNHW#
GDWD#LV#WUDQVPLWWHG#RYHU#FOHDU#97#NESV#35,#%0FKDQQHOV#WR#WKH#SDFNHW#KDQGOHU#
+D#'0FKDQQHO#GDXJKWHU#ERDUG#LV#QRW#UHTXLUHG,1#7KH#PD[LPXP#QXPEHU#LV#,6'1#
35,#FKDQQHOV#DYDLODEOH#IRU#FRPPXQLFDWLRQ#ZLWK#WKH#SDFNHW#KDQGOHU#VKRXOG#QRW#
H[FHHG#56#ZLWK#418#0E#35,#RU#63#ZLWK#5#0E#35,1
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#95#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
17;':5217&.762178'<:#35,5#FDUG#RU#43&:532178'45#35,#FDUG/#
IRU#2SWLRQV#84&/#94&/#;4&

1RWH= 7KLV#LWHP#LV#UHTXLUHG#IRU#SDFNHW#GDWD#LPSOHPHQWDWLRQ#RQO\1

)RU#513#0%LW#DSSOLFDWLRQV/#WKH#17;':5#,6'1#35,5#FDUG/#WKH#GXDO0SRUW#
17&.76#35,5#FDUG/#RU#WKH#178'<:#GXDO0SRUW#'7,5235,5#FDUG#LV#UHTXLUHG#IRU#
SDFNHW#GDWD#LPSOHPHQWDWLRQ/#WR#FRQQHFW#WKH#0HULGLDQ#4#WR#WKH#H[WHUQDO#SDFNHW#
KDQGOHU#+'310433,1#)RU#418#0%LW#DSSOLFDWLRQV/#WKH#43&:53#,6'1#35,#FDUG#
RU#WKH#GXDO0SRUW#178'45#35,#FDUG#LV#UHTXLUHG1#,I#WKH#03+#LV#XVHG#IRU#SDFNHW#
GDWD#ZLWKRXW#WKH#0&8#GDWD#PRGXOH/#WKH#35,#FDUG#LV#XVHG#WR#SURYLGH#D#35,#
FKDQQHO#WR#DFFHVV#WKH#36'11

%#DQG2RU#'0FKDQQHO#SDFNHW#GDWD#LV#WUDQVPLWWHG#RYHU#FOHDU#97#NESV#35,235,5#
%0FKDQQHOV#WR#WKH#SDFNHW#KDQGOHU#+D#'0FKDQQHO#GDXJKWHU#ERDUG#LV#QRW#
UHTXLUHG,1#7KH#PD[LPXP#QXPEHU#RI#,6'1#35,#FKDQQHOV#DYDLODEOH#IRU#
FRPPXQLFDWLRQ#ZLWK#WKH#SDFNHW#KDQGOHU#VKRXOG#QRW#H[FHHG#63#ZLWK#35,5#RU#56#
ZLWK#35,#+'0FKDQQHO#FRQQHFWLRQV#DUH#QRW#UHTXLUHG#IRU#,6'1#35,#DFFHVV,1#

1RWH#4= 9LQWDJH#17;':5%$#LV#UHTXLUHG#IRU#(XUR,6'1#
DSSOLFDWLRQV1:KHQ#VHWWLQJ#WKH#WLPHUV#IRU#(XUR,6'1#35,5#ORRSV#LQ#
2YHUOD\#:6/#WKH#IROORZLQJ#VHWWLQJV#DUH#UHTXLUHG=

� ,I#WKH#0HULGLDQ#4#LV#FRQQHFWHG#WR#D#ORFDO#H[FKDQJH#WKDW#VXSSRUWV#&5&07#
PXOWLIUDPLQJ/#HQWHU#&5&07#LQ#UHVSRQVH#WR#WKH#0))#SURPSW/#HQWHU#\HV#LQ#
UHVSRQVH#WR#WKH#$&5&#SURPSW#+WR#VHOHFW#DXWRPDWLF#&5&#HUURU#UHSRUWLQJ,/#
DQG#HQWHU#$/7#LQ#UHVSRQVH#WR#WKH#$/50#SURPSW#+WR#VHOHFW#DOWHUQDWH#DODUP#
PRGH,1#

,I#WKH#0HULGLDQ#4#LV#FRQQHFWHG#WR#D#ORFDO#H[FKDQJH#WKDW#GRHV#QRW#
VXSSRUW#&5&07#PXOWLIUDPLQJ/#HQWHU#$))#LQ#UHVSRQVH#WR#WKH#0))#
SURPSW/#DQG#HQWHU#$/7#LQ#UHVSRQVH#WR#WKH#$/50#SURPSW#+WR#VHOHFW#
DOWHUQDWH#DODUP#PRGH,>

� ,Q#UHVSRQVH#WR#WKH#3(56#SURPSW/#HQWHU#83#WR#VHW#WKH#DODUP#SHUVLVWHQFH#
WLPHU#WR#433PV>

� ,Q#UHVSRQVH#WR#WKH#&/56#SURPSW/#HQWHU#4#WR#VHW#WKH#FOHDUDQFH#SHUVLVWHQFH#
WLPHU#WR#5PV1
88606<340433 6WDQGDUG :133 $SULO 5333



#(QJLQHHULQJ#JXLGHOLQHV 3DJH#96#RI#44;
'DWD#3DFNHW#1HWZRUN#+'310433,#

1RWH= 7KH#'310433#LV#UHTXLUHG#IRU#H[WHUQDO#SDFNHW#GDWD#LPSOHPHQWDWLRQ#
RQO\/#ZKHQ#WKH#0HULGLDQ#4#GRHV#QRW#SURFHVV#;158#SDFNHWV1

1RUWHO#1HWZRUNV#'DWD#3DFNHW#1HWZRUN#+'310433,#LV#XVHG#DV#WKH#H[WHUQDO#
SDFNHW#KDQGOHU#WR#SURFHVV#WKH#%#DQG2RU#'0FKDQQHO#SDFNHW#GDWD#VHQW#WR#LW#RYHU#
,6'1#35,#%0FKDQQHOV1

0HULGLDQ#4#3DFNHW#+DQGOHU

1RWH= 7KH#03+#LV#UHTXLUHG#IRU#SDFNHW#GDWD#LPSOHPHQWDWLRQ#RQO\1#,W#LV#
QRW#VXSSRUWHG#RQ#2SWLRQ#44&1

7KH#03+#SURYLGHV#DQ#DOWHUQDWLYH#WR#WKH#'310433/#WKH#H[WHUQDO#SDFNHW#
KDQGOHU/#IRU#SURFHVVLQJ#SDFNHW#GDWD17KH#03+#DSSOLFDWLRQ#UHVLGHV#RQ#WKH#0,63#
FLUFXLW#SDFN1#7KH#03+#XVHV#WKH#GHGLFDWHG#0,63#DV#WKH#KDUGZDUH#SODWIRUP#WR#
UXQ#WKH#SDFNHW#KDQGOHU#DSSOLFDWLRQ1#7KH#0HULGLDQ#4#VXSSRUWV#LWV#
DGPLQLVWUDWLRQ/#XWLOLWLHV#DQG#PDLQWHQDQFH1#

7KH#03+#VXSSRUWV#SDFNHW#GDWD#RQ#,6'1#%5,#%0FKDQQHOV#DQG#'0FKDQQHOV1#'0
FKDQQHO#SDFNHW#GDWD#LV#URXWHG#WR#WKH#03+#E\#WKH#0,63#OLQH#DSSOLFDWLRQ#RU#
%56&+V,1#%0FKDQQHO#SDFNHW#GDWD#LV#URXWHG#WR#WKH#03+#GLUHFWO\#WKURXJK#
GHGLFDWHG#FRQQHFWLRQV1#7KH#03+#URXWHV#SDFNHW#GDWD#WR#WKH#36'1#E\#PHDQV#
RI#GHGLFDWHG#FKDQQHOV#WKURXJK#HLWKHU#WKH#3ULPDU\#5DWH#,QWHUIDFH#+35,,#RU#
WKURXJK#D#0HULGLDQ#&RPPXQLFDWLRQ#8QLW#+0&8,#ZLWK#D#V\QFKURQRXV#PRGHP1#
7KH#03+#FDQ#VXSSRUW#D#FRPELQDWLRQ#RI#35,#RU#0&8#FRQQHFWLRQV/#WR#D#
PD[LPXP#RI#WKUHH1

7KH#03+#FDQ#VXSSRUW#WKUHH#W\SHV#RI#FDOOV=

� ORFDO#FDOOV#EHWZHHQ#SDFNHW#GDWD#WHUPLQDOV#FRQQHFWHG#WR#WKH#VDPH#03+#
ZLWKRXW#36'1#LQYROYHPHQW#

� FDOOV#EHWZHHQ#SDFNHW#GDWD#WHUPLQDOV#RQ#VHSDUDWH#03+#DSSOLFDWLRQV#ZKLFK#
PXVW#JR#WKURXJK#WKH#36'1

� FDOOV#WR#GHVWLQDWLRQV#QRW#ORFDO#WR#WKH#03+#ZKLFK#DUH#URXWHG#WR#WKH#36'1

$#VLQJOH#03+#SURYLGHV#EDVLF#SDFNHW#GDWD#KDQGOLQJ#IXQFWLRQDOLW\#IRU#XS#WR#433#
'0FKDQQHOV#DQG#4<#%0FKDQQHO#SDFNHW#GDWD#WHUPLQDOV1
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#97#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
1XPEHULQJ#3ODQ#VXSSRUWHG#E\#WKH#03+
7KH#03+#VXSSRUWV#WKH#&&,77#;1454#1XPEHULQJ#3ODQ/#ZKLFK#FRQVLVWV#RI#XS#
WR#47#GLJLWV#WR#VSHFLI\#WKH#'DWD#1HWZRUN#$GGUHVV#+'1$,#RI#D#'DWD#7HUPLQDO#
(TXLSPHQW#+'7(,1#7KH#'1$#FRQVLVWV#RI#D#IRXU#GLJLW#'DWD#1HWZRUN#
,GHQWLILFDWLRQ#&RGH#+'1,&,#DQG#D#RQH043#GLJLW#1DWLRQDO#7HUPLQDO#1XPEHU#
+171,1#7KH#'1,&#FRQVLVWV#RI#D#WKUHH#GLJLW#'DWD#&RXQWU\#&RGH#+'&&,#DQG#D#
VLQJOH#1HWZRUN#'LJLW#+1',1

,Q#VXPPDU\/#WKH#;1454#'1$#LV#FRPSRVHG#DV#IROORZV=

'1$# #'1,&#+'&&.1',#.#171

ZKHUH

'1,&# #][[[#+]#FDQ#EH#50:>#WKH#GLJLWV#3#DQG#4#DUH#UHVHUYHG/#DQG#;#DQG#<#
DUH#XVHG#IRU#7HOH[>#[#FDQ#EH#30<,

171# #33333333340<<<<<<<<<<#+4043#GLJLWV,

1RWH= 7KH#'7$#PD\#EH#SUHIL[HG#E\#D#VLQJOH#GLJLW#+30<,/#ZKLFK/#ZKLOH#
WUDQVSDUHQW#WR#WKH#03+/#PD\#KDYH#D#ORFDO#VLJQLILFDQFH#DW#WKH#36'1#
LQWHUIDFH#+W\SLFDOO\#XVHG#IRU#LQWHUQDWLRQDO#FDOOV,1#7KLV#SUHIL[#PD\#EH#
HQWHUHG#LQ#UHVSRQVH#WR#WKH#35);#SURPSW#LQ#/'#5:/#ZKHQ#FRQILJXULQJ#WKH#
0,63#IRU#WKH#03+1

2QO\#RQH#'1,&#FDQ#EH#FRQILJXUHG#IRU#HDFK#03+1#7DEOHV#RI#'1$V#FDQ#EH#
FRQILJXUHG#DQG#DVVLJQHG#WR#36'1#LQWHUIDFHV#WR#DOORZ#SDFNHW#GDWD#WHUPLQDOV#
DFFHVV#WR#WKH#36'11

7KH#03+#DQG#3HUPDQHQW#9LUWXDO#&LUFXLWV#DQG#6ZLWFKHG#9LUWXDO#
&LUFXLWV#
7KH#03+#DOORZV#3HUPDQHQW#9LUWXDO#&LUFXLWV#+39&V,#DQG#6ZLWFKHG#9LUWXDO#
&LUFXLWV#+69&V,#WR#EH#HVWDEOLVKHG#EHWZHHQ#WZR#ORFDO#WHUPLQDOV#RU#EHWZHHQ#D#
ORFDO#WHUPLQDO#DQG#D#UHPRWH#GHVWLQDWLRQ#LQ#WKH#36'11#7KH#03+#FDQ#VXSSRUW#
97#VLPXOWDQHRXV#SDFNHW#VZLWFKHG#GDWD#FDOOV1

$#/RJLFDO#&KDQQHO#1XPEHU#+/&1,#LV#D#QXPHULF#LGHQWLILHU#DW#/D\HU#61#,W#
LGHQWLILHV#WKH#SDUWLFXODU#FDOO#+69&#RU#39&,#ZKHUH#D#SDFNHW#EHORQJV1#7KLV#
DOORZV#PXOWLSOH#SDFNHW#GDWD#FDOOV#WR#EH#HVWDEOLVKHG#DFURVV#D#VLQJOH#LQWHUIDFH1#
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#(QJLQHHULQJ#JXLGHOLQHV 3DJH#98#RI#44;
)RU#D#39&/#D#SHUPDQHQW#ORJLFDO#FRQQHFWLRQ#LV#HVWDEOLVKHG#E\#WKH#03+#
EHWZHHQ#WKH#WZR#HQGSRLQWV1#39&V#DUH#PDSSHG#E\#/&1V#DW#HDFK#LQWHUIDFH1#7KH#
/&1#DQG#WKH#LQWHUIDFH#DUH#WKH#RQO\#LGHQWLILHUV#XVHG#IRU#URXWLQJ#SDFNHWV#DFURVV#
D#39&1#$#39&#HVWDEOLVKHV#D#SHUPDQHQW#FDOO#EHWZHHQ#WKH#WZR#HQGSRLQWV#XVLQJ#
WKH#VSHFLILHG#/&1V#DW#HDFK#LQWHUIDFH#+ZLWKRXW#WKH#XVH#RI#FDOO#VHWXS#SDFNHWV,1#
$Q#03+#VXSSRUWV#D#PD[LPXP#RI#IRXU#39&V1#(DFK#39&#LV#GHILQHG#LQ#WKH#
03+#FRQILJXUDWLRQ#LQ#/'#5:1#69&V#DUH#HVWDEOLVKHG#E\#FDOO#UHTXHVW#SDFNHWV#
RULJLQDWLQJ#IURP#DQ#,6'1#%5,#WHUPLQDO#RU#WKH#36'11#7KH#03+#LGHQWLILHV#WKH#
DSSURSULDWH#GHVWLQDWLRQ#EDVHG#RQ#WKH#FDOOHG#'1$#LQ#WKH#FDOO#UHTXHVW#SDFNHW1#

7KH#03+#G\QDPLFDOO\#DOORFDWHV#DQ#/&1#DW#WKH#GHVWLQDWLRQ#LQWHUIDFH1#7KH#
03+#GRHV#QRW#VXSSRUW#G\QDPLF#/D\HU#5#HVWDEOLVKPHQW#+WKDW#LV/#WHUPLQDOV#
XVLQJ#HLWKHU#%0FKDQQHOV#RU#'0FKDQQHOV#PXVW#KDYH#DOO#SDUDPHWHUV#+/D\HU#5#DQG#
/D\HU#6,#FRQILJXUHG#DQG#RSHUDWLRQDO#WR#UHFHLYH#DQG2RU#WUDQVPLW#FDOOV,1#

7KH#03+#DQG#WDQGHP#FRQQHFWLRQV
7KH#03+#DOORZV#WKH#0HULGLDQ#4#ZLWK#DFFHVV#WR#WKH#36'1/#WR#SDVV#SDFNHW#GDWD#
WUDQVSDUHQWO\#IURP#RWKHU#0HULGLDQ#4#VZLWFKHV#LQ#D#SULYDWH#QHWZRUN#WR#WKH#
36'1#E\#PHDQV#RI#WDQGHP#FRQQHFWLRQV1#7KLV#DOORZV#WKH#SULYDWH#QHWZRUN#WR#
PDNH#RSWLPXP#XVH#RI#WKH#QXPEHU#RI#OLQNV#WR#WKH#36'11#)LJXUH 4;#LOOXVWUDWHV#
D#WDQGHP#FRQQHFWLRQV#ZKLFK#LQYROYHV#GHGLFDWLQJ#D#FKDQQHO#RQ#WZR#VHSDUDWH#
35,#ORRSV#RQ#WKH#VDPH#VZLWFK1
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#99#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
)LJXUH#4;
7DQGHP#FRQQHFWLRQV#ZLWK#WKH#03+

&DOO#'HWDLO#5HFRUGLQJ#IRU#03+
03+#KDV#WZR#&'5#UHFRUG#W\SHV=#LQWHUQDO#DQG#H[WHUQDO1#7KH#LQWHUQDO#SDFNHW#
GDWD#FDOO#LV#D#GDWD#FDOO#ZLWKLQ#DQ#03+#ZKLFK#PD\#FURVV#GLIIHUHQW#FXVWRPHU#
QXPEHUV1#7KH#H[WHUQDO#SDFNHW#GDWD#FDOO#LV#D#GDWD#FDOO#ZKLFK#JRHV#WR2FRPHV#
IURP#WKH#36'11#7KLV#LQFOXGHV#FDOOV#EHWZHHQ#WZR#GLIIHUHQW#03+#DSSOLFDWLRQV#
RQ#WKH#VDPH#VZLWFK1#$Q#LQWHUQDO#UHFRUG#LV#JHQHUDWHG#ZKHQ#LQWHUQDO#&'5#LV#
HTXLSSHG#RQ#HLWKHU#RQH#RU#ERWK#IRU#WKH#RULJLQDWLQJ#GDWD#SDFNHW#WHUPLQDO#RU#WKH#
WHUPLQDWLQJ#GDWD#SDFNHW#WHUPLQDO1#,I#ERWK#GDWD#SDFNHW#WHUPLQDOV#KDYH#LQWHUQDO#
&'5#HTXLSSHG/#WKHQ#D#VLQJOH#UHFRUG#LV#JHQHUDWHG1

&KDUDFWHULVWLFV#RI#WKH#03+#DSSOLFDWLRQ
7KH#IROORZLQJ#OLVW#VXPPDUL]HV#WKH#PDLQ#FKDUDFWHULVWLFV#DQG#FDSDELOLWLHV#RI#WKH#
03+1

� 7KH#03+#DSSOLFDWLRQ#DQG#WKH#,6'1#%5,#OLQH#DSSOLFDWLRQ#PXVW#UHVLGH#RQ#
VHSDUDWH#0,63V

� 7KHUH#LV#QR#URXWLQJ#EHWZHHQ#03+#DSSOLFDWLRQV1#7KH#03+#VXSSRUWV#
URXWLQJ#RQO\#EHWZHHQ#WHUPLQDOV#ORJLFDOO\#DWWDFKHG#WR#LW#DQG#WKH#36'1

� 7KH#03+#VXSSRUWV#WKH#;1454#QXPEHULQJ#SODQ#RQO\

� (DFK#03+#DSSOLFDWLRQ#VXSSRUWV#D#PD[LPXP#RI#WKUHH#OLQNV#WR#WKH#36'1#

PRIMPH

PRIMPH

PRIPRI

553-7680

PSDN
PRI link

x .25 frames
PRI link

x .25 frames

Packet data terminal

Packet data terminal

PRIPRI
PRIPRI

Meridian1 Meridian1

Tandem connection to pass
 X .25 data transparently through a

 Meridian 1 with access  to the PSDN
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#(QJLQHHULQJ#JXLGHOLQHV 3DJH#9:#RI#44;
� 7KHUH#LV#D#PD[LPXP#RI#HLJKW#'0FKDQQHO#SDFNHW#GDWD#VHSDUDWRUV/#0,63V#
RU#%56&V

� (DFK#03+#DSSOLFDWLRQ#VXSSRUWV#D#PD[LPXP#RI#433#'0FKDQQHO#WHUPLQDOV

� 7KH#03+#FDQ#SURFHVV#LQSXW#IURP#D#35,235,5#SDFN#RYHU#D#97.ESV#RU#
89.ESV#OLQN

� 7KH#PD[LPXP#QXPEHU#RI#39&V#IRU#HDFK#03+#LV#IRXU

� 7KH#PD[LPXP#VLPXOWDQHRXV#3DFNHW#6ZLWFKHG#'DWD#FDOOV#IRU#HDFK#03+/#
LQFOXGLQJ#39&V/#LV#97

� 7KH#PD[LPXP#%0FKDQQHO#WHUPLQDWLRQV#IRU#HDFK#03+#DSSOLFDWLRQ#LV#4<

� 7DQGHP#FRQQHFWLRQV#DSSO\#WR#35,#OLQNV#RQO\

� $Q#03+#QHWZRUN#LQWHUIDFH#VXSSRUWV#D#PD[LPXP#RI#IRXU#'1$#WDEOHV

� 39&V#KDYH#QR#&'5#EHFDXVH#WKHUH#LV#QR#FDOO#HVWDEOLVKLQJ#SURFHVV#
LQYROYHG

� 7KH#SDFNHW#VL]H#VXSSRUWHG#LV#45;#RU#589

� 7KH#PD[LPXP#ZLQGRZ#VL]H#LV#VHYHQ

0HULGLDQ#&RPPXQLFDWLRQ#8QLW#+0&8,
7KH#0&8#LV#D#GDWD#PRGXOH#XVHG#WR#LQWHUIDFH#EHWZHHQ#WKH#03+#DQG#WKH#36'1/#
ZKHQ#DQ#17;':5#,6'1#35,5#FDUG#LV#QRW#XVHG#+WKH#0&8#LV#WKH#RQO\#GDWD#
PRGXOH#WKDW#VXSSRUWV#WKH#03+236'1#LQWHUIDFH/#GXH#WR#WKH#SURSULHWDU\#
SURWRFRO#XVHG#EHWZHHQ#WKH#03+#DQG#WKH#0&8#WKDW#DOORZV#;158#GDWD#WR#SDVV#
WKURXJK#WKH#LQWHUIDFH,1#

7KH#0&8#UHTXLUHV#D#QDLOHG0XS#FRQQHFWLRQ#WR#EH#HVWDEOLVKHG#EHWZHHQ#WKH#03+#
DQG#WKH#0&81#7KH#0&8#LV#FRQQHFWHG#WR#D#PRGHP#RU#'LJLWDO#,QWHUIDFH#8QLW#
+',8,/#ZKLFK#LQ#WXUQ#LV#FRQQHFWHG#WR#WKH#36'1#YLD#D#YRLFH#JUDGH#RU#OHDVHG#
OLQH1#7KH#FRPPXQLFDWLRQ#EHWZHHQ#WKH#0&8#DQG#PRGHP#XVHV#GDWD#SDFNHWV#
IUDPHG#LQ#+'/&#IRUPDW#YLD#D#GLDO0XS#V\QFKURQRXV#PRGHP#FRQQHFWLRQ1#$#
1RUWHO#1HWZRUNV#SURSULHWDU\#SURWRFRO#DOORZV#WKH#;158#GDWD#WR#SDVV#WKURXJK#WKH#
0&8#DQG#WKH#PRGHP1#7KH#PD[LPXP#GDWD#UDWH#VXSSRUWHG#E\#DQ\#VLQJOH#
FRQQHFWLRQ#LV#97#.ESV1#
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#9;#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
1HWZRUN#7HUPLQDWLRQ#4#+174,
7KH#VWDQG0DORQH#174#SURGXFW/#ZKLFK#LV#W\SLFDOO\#LQVWDOOHG#DW#WKH#XVHU*V#ZRUN#
DUHD/#FRQVLVWV#RI#WKH#IROORZLQJ#XQLWV=

� WKH#174#XQLW#

� WKH#RSWLRQDO#174#SRZHU#VXSSO\#

� D#PRXQWLQJ#SODWH#

7KH#VWDQG0DORQH#174#XQLW#LV#D#WZR0SDUW#PROGHG#KRXVLQJ#543#PP#+;15:#LQ1,#E\#
43;#PP#+7158#LQ1,/#LWV#GHSWK#WDSHULQJ#IURP#DERXW#83#PP#+5#LQ1,#WR#DERXW#65#
PP#+4158#LQ,1#2Q#WKH#XQLW*V#KRXVLQJ#DUH#IRXU#/('#VWDWXV#LQGLFDWRUV#DQG#WKUHH#
FRQQHFWRUV1#7KH#ERWWRP#RI#WKH#XQLW#KROGV#IRXU#UXEEHU#IHHW#IRU#GHVN0PRXQWLQJ#
WKH#XQLW/#DQG#IRXU#VOLGHV#WKDW#DUH#XVHG#WR#DWWDFK#WKH#XQLW#WR#WKH#PRXQWLQJ#SODWH1#
7KH#XQLW#FRQWDLQV#WKH#VLQJOH#174#FLUFXLW#SDFN#DVVHPEO\1#7KH#VWDQG0DORQH#174#
LV#SRZHUHG#E\#RQH#RI#WZR#PHWKRGV=

4 7KH#174#SRZHU#VXSSO\#XQLW#ZKLFK#FRQYHUWV#443#9#DF#LQSXW#WR#SURYLGH#0
7;#9#GF#IRU#WKH#174/#DQG#RSWLRQDOO\#IRU#WKH#7(V#RQ#WKH#627#EXV1

5 $#FXVWRPHU0SURYLGHG#07;#9#GF#VXSSO\#UDWHG#D#5#:#PLQLPXP#IRU#174#
SRZHULQJ1#$GGLWLRQDO#SRZHU#PD\#EH#SURYLGHG#WR#SRZHU#WKH#7(V#RQ#WKH#62
7#EXV1

7KH#174#SRZHU#VXSSO\#XQLW#LV#YLUWXDOO\#LGHQWLFDO#WR#WKH#174#XQLW1#,W#LV#D#WZR0
SDUW#PROGHG#KRXVLQJ#RI#543#PP#+;15:#LQ1,#E\#43;#PP#+7158#LQ1,/#LWV#GHSWK#
WDSHULQJ#IURP#DERXW#83#PP#+5#LQ1,#WR#DERXW#65#PP#+4158#LQ1,1#2Q#WKH#XQLWV#
KRXVLQJ#DUH#WKUHH#FRQQHFWRUV/#RQH#RI#ZKLFK#LV#D#FDSWLYH#SRZHU#FRUG1#7KH#
ERWWRP#RI#WKH#XQLW#KROGV#IRXU#UXEEHU#IHHW#IRU#GHVN0PRXQWLQJ#WKH#XQLW/#DQG#IRXU#
VOLGHV#WKDW#DUH#XVHG#WR#DWWDFK#WKH#XQLW#WR#WKH#PRXQWLQJ#SODWH1#7KH#XQLW#FRQWDLQV#
D#VLQJOH#FLUFXLW#SDFN#DVVHPEO\1

7ZR#FDEOHV#DUH#SURYLGHG#ZLWK#WKH#174#SRZHU#VXSSO\#XQLW=

� D#4:;#PP#+:#LQ1,#FDEOH#+$36798;4,#IRU#FRQQHFWLQJ#EHWZHHQ#WKH#SRZHU#
VXSSO\#DQG#WKH#174#XQLW1

� D#FDSWLYH#SRZHU#FRUG#IRU#FRQQHFWLRQ#WKH#DQ#DF#SRZHU#RXWOHW1

7HUPLQDWLQJ#5HVLVWRU
$#WHUPLQDWLQJ#UHVLVWRU#+$36:;;99,#LV#UHTXLUHG#DW#WKH#HQG#RI#HDFK#'6/#WR#
UHGXFH#VLJQDO#UHIOHFWLRQ1
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#(QJLQHHULQJ#JXLGHOLQHV 3DJH#9<#RI#44;
3K\VLFDO#FDSDFLW\
3K\VLFDO#FDSDFLW\#ZLWKRXW#WKH#%56&

:LWKRXW#D#%56&/#WKH#QXPEHU#RI#QHWZRUN#ORRSV#GHSHQGV#RQ#WKH#QXPEHU#RI#
6XSHUORRS#1HWZRUN#FDUGV#LQ#WKH#1HWZRUN#0RGXOH+V,1#(DFK#6XSHUORRS#
1HWZRUN#FDUG#VXSSRUWV#XS#WR#WZR#,3(#0RGXOHV#RU#65#FRQYHQWLRQDO#WLPH#
FRPSUHVVLRQ#PXOWLSOH[LQJ#+7&0,#OLQH#DQG#WUXQN#FDUGV/#RU#XS#WR#845#SRUWV1#7KH#
QXPEHU#RI#WRWDO#SRUWV#VXSSRUWHG#E\#WKH#VDPH#V\VWHP#RSWLRQ#ZLWK#,6'1#%5,#
VHUYLFHV#LV#VPDOOHU#DQG#GHSHQGV#RQ#WKH#UDWLR#RI#FRQYHQWLRQDO#SRUWV#WR#,6'1#
%5,#SRUWV1

7KH#UHGXFWLRQ#RI#WKH#WRWDO#QXPEHU#RI#SRUWV#H[LVWV#EHFDXVH=

� HDFK#0,63#VXSSRUWV#DQ\#FRPELQDWLRQ#RI#IRXU#6,/&V#DQG#8,/&V

� HDFK#6,/&#DQG#8,/&#KDV#HLJKW#SRUWV

7R#LOOXVWUDWH#WKHVH#WZR#SRLQWV/#WKH#SK\VLFDO#FDSDFLW\#IRU#,6'1#%5,#V\VWHPV#LV#
FDOFXODWHG#IRU#WKH#IROORZLQJ#WZR#WUDIILF#FRQGLWLRQV#DVVXPLQJ#WKDW#,6'1#%5,#
SRUWV#PDNH#XS#43(#RI#DOO#WKH#SRUWV#LQ#WKH#V\VWHP=

� QRQ0EORFNLQJ/#ZKHUH#HDFK#ORRS#KDV#D#YRLFH#DQG#GDWD#WHUPLQDO#DQG#WKHUH#LV#
QR#FRQWHQWLRQ#IRU#WKH#%0FKDQQHOV#RQ#D#'6/

� DYHUDJH#WUDIILF#ORDG#RI#9#&&6#IRU#YRLFH#DQG#45#&&6#IRU#GDWD/#ZKHUH#WKHUH#
DUH#PRUH#WHUPLQDOV#WKDQ#WKH#V\VWHP#FDQ#VLPXOWDQHRXVO\#FRQQHFW

7DEOH 4#VKRZV#WKH#QXPEHU#RI#,6'1#%5,#SRUWV#DQG#WKH#QXPEHU#RI#7&0#SRUWV#
VXSSRUWHG#E\#HDFK#V\VWHP#RSWLRQ/#DVVXPLQJ#43(#,6'1#%5,#DQG#<3(#7&0#
SRUWV1
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#:3#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
7DEOH#4
3K\VLFDO#FDSDFLW\#ZLWKRXW#WKH#%56&

7KH#0HULGLDQ#4#ZLWK#,6'1#%5,#UHGXFHV#WKH#WRWDO#QXPEHU#RI#FRPELQHG#SRUWV>#
KRZHYHU/#,6'1#%5,#'6/#SRUWV#FDQ#FRQQHFW#XS#WR#HLJKW#SK\VLFDO#WHUPLQDWLRQV#
WKDW#PD\#FRPSULVH#XS#WR#53#ORJLFDO#WHUPLQDOV1#7KLV#SURYLGHV#JUHDWHU#SRUW#
FDSDFLW\#WKDQ#WKH#FRQYHQWLRQDO#7&0#YRLFH#DQG#GDWD#SRUWV#DW#WKH#FRVW#RI#FDOO#
EORFNLQJ#RQ#WKH#'6/1

2SWLRQ#84& 2SWLRQ#94& 2SWLRQ#;4&

&DSDFLW\ 1% % 1% % 1% %

*URXSV 425 425 4 4 8 8

0RGXOHV 4 4 5 5 43 43

&RQQHFWLRQV 693 573 :53 933 6933 6333

0,63V 4 5 4 7 : 4<

6XSHU0ORRSV 6 5 9 8 63 58

'6/V 65 97 65 45; 557 93;

7&0#/RRSV 466 97; 643 4847 4874 :8<7

1RWH= -#1%# #QRQ0EORFNLQJ/#%# #EORFNLQJ
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#(QJLQHHULQJ#JXLGHOLQHV 3DJH#:4#RI#44;
3K\VLFDO#FDSDFLW\#ZLWK#WKH#%56&
:LWK#WKH#%56&/#WKH#SK\VLFDO#FDSDFLW\#RI#WKH#QHWZRUN#DOVR#GHWHUPLQHV#,6'1#
%5,#V\VWHP#FDSDFLW\1#7KH#H[FHSWLRQ#LV#2SWLRQ#;4&#ZKHUH#WKH#0HULGLDQ#4#&38#
5HDO#7LPH#LPSDFW#LV#WKH#GHFLGLQJ#IDFWRU#IRU#RYHUDOO#V\VWHP#FDSDFLW\1#,6'1#
%5,#5HDO#7LPH#LPSDFW#LV#HTXLYDOHQW#WR#D#GLJLWDO#WHOHSKRQH1#7KH#FDSDFLW\#IRU#
DQ#,6'1#%5,#VZLWFK#+DOO#,6'1#%5,#ORRSV,#LQ#WHUPV#RI#WKH#QXPEHU#RI#'6/V#
WKDW#FDQ#EH#VXSSRUWHG#LV#VKRZQ#LQ#)LJXUH 51#)RU#2SWLRQV#84&#DQG#94&/#WKH#
QXPEHUV#DUH#WKH#SK\VLFDO#FDSDFLW\#RI#WKRVH#PDFKLQHV#FDOFXODWHG#DVVXPLQJ#
48(#WUXQNLQJ/#58(#FLUFXLW#VZLWFKHG#GDWD/#DQG#WUDIILF#DW#9#&&6#SHU#YRLFH#OLQH1

7DEOH#5
3K\VLFDO#FDSDFLW\#ZLWK#WKH#%56&

2SWLRQ
84&

2SWLRQ
94&

2SWLRQ#
;4&

%ORFNLQJ#FDSDFLW\
'6/V 97; 45<9 7533
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#:5#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
0HPRU\#FDSDFLW\
7KH#IROORZLQJ#WDEOHV#GHVFULEH#WKH#,6'1#%5,#UHTXLUHPHQWV#RQO\1#5HIHU#WR#
8SJUDGH#V\VWHP#LQVWDOODWLRQ#+886063340583,#IRU#FRPSOHWH#LQVWUXFWLRQ#RQ#KRZ#
WR#XSJUDGH#\RXU#V\VWHP1#5HIHU#WR#0HPRU\#FDOFXODWLRQV#IRU#GHWDLOV#RQ#PHPRU\#
DQG#FDSDFLW\1

3URWHFWHG#GDWD#VWRUH
3URWHFWHG#GDWD#LQ#WKH#PDLQ#V\VWHP#PHPRU\#FRQWDLQV#WHUPLQDO#LGHQWLILFDWLRQ#
DQG#VHUYLFH#SURILOH#GDWD1#7DEOH 6#DQG#7DEOH 7#VKRZ#SURWHFWHG#GDWD#PHPRU\#
UHTXLUHPHQWV#IRU#,6'1#%5,#OLQH#DSSOLFDWLRQ#DQG#WUXQN#DSSOLFDWLRQ/#
UHVSHFWLYHO\1

7DEOH#6
3URWHFWHG#GDWD#PHPRU\#UHTXLUHPHQWV#IRU#OLQH#DSSOLFDWLRQ#

'DWD 0HPRU\#5HTXLUHPHQWV

3URWRFRO#*URXSV#'DWD 7;#ZRUGV#SHU#V\VWHP#PD[LPXP

86,'#0DS#'DWD 49#ZRUGV#SHU#'6/#PD[LPXP

763#'DWD 4/3:5#ZRUGV#SHU#'6/#PD[LPXP

2WKHU#'DWD DSSUR[LPDWHO\#43#ZRUGV#SHU#V\VWHP#

0,63#ORRS#EORFN 6:#ZRUGV

06'/#0,63#EORFN 55#ZRUGV

6RFNHW#,'#WDEOH 7<#ZRUGV

3K\VLFDO#,2#EORFN 8#ZRUGV

,2#SROOLQJ#WDEOH 4#ZRUG#SHU#0,63

71#OLQH#EDVLF#EORFN 54#ZRUGV

2IILFH#'DWD#$GPLQLVWUDWLRQ#
6\VWHP#+2'$6,

6#ZRUGV

&ODVV#RI#6HUYLFH#+()'/#
+817/#(+7,

45#ZRUGV#+7[6,

'6/#GDWD 47#ZRUGV#+DV#D#QRQ0NH\#IXQFWLRQ,
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#(QJLQHHULQJ#JXLGHOLQHV 3DJH#:6#RI#44;
/7,'#GDWD 73#ZRUGV#+DV#D#QRQ0NH\#IXQFWLRQ,

86,'#PDS 49#ZRUGV

7HPSODWH#+EDVH, 48#ZRUGV

7HPSODWH#+IHDWXUHV#0#/7,'/#
()'/#+817/#(+7,

4#ZRUG#HDFK

763#GDWD#EORFN 99#ZRUGV

,6'1#%5,#EORFN :#ZRUGV#IRU#HDFK#,6'1#%5,#'1

7DEOH#6
3URWHFWHG#GDWD#PHPRU\#UHTXLUHPHQWV#IRU#OLQH#DSSOLFDWLRQ#

'DWD 0HPRU\#5HTXLUHPHQWV
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#:7#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
7DEOH#7
3URWHFWHG#GDWD#PHPRU\#UHTXLUHPHQWV#IRU#WUXQN#DSSOLFDWLRQ

'DWD 0HPRU\#5HTXLUHPHQWV

3URWHFWHG#7UXQN#%ORFN#
+7UXQN#'6/V#XVH#WKH#
3URWHFWHG#7UXQN#%ORFN#
LQVWHDG#RI#WKH#3URWHFWHG#
%&6#%ORFN,

6#ZRUGV#DGGHG1

5RXWH#'DWD#%ORFN 49#ZRUGV#DGGHG#IRU#585&#SURPSW#DQG#
4#ZRUG#DGGHG#IRU#67$7#SURPSW/#IRU#$GYLFH#RI#
&KDUJH#IRU#(XUR#,6'11
9#ZRUGV#DGGHG/#WR#VWRUH#WKH#FRXQWU\#IRU#
(XUR,6'11

,6'1#%5,#3URWRFRO#'DWD#
%ORFN

5#ZRUGV#DGGHG

&RQILJXUDWLRQ#5HFRUG 9#ZRUGV#DGGHG/#WR#VWRUH#WKH#FRXQWU\#IRU#
(XUR,6'11

3URWHFWHG#'0FKDQQHO#
EORFN

43#ZRUGV#DGGHG#WR#VWRUH#WKH#SURWRFRO0VSHFLILF#
'0FKDQQHO#LQIRUPDWLRQ/#IRU#WKH#8QLYHUVDO#,6'1#
3URWRFRO#(QJLQH#+8,(3,1

3URWHFWHG#06'/20,63#
EORFN

57#ZRUGV#DGGHG/#WR#VXSSRUW#WKH#LQFUHDVH#IURP#
;#WR#65#RI#WKH#QXPEHU#RI#VXSSRUWHG#DSSOLFDWLRQV#
SHU#06'/20,631
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#(QJLQHHULQJ#JXLGHOLQHV 3DJH#:8#RI#44;
8QSURWHFWHG#GDWD#VWRUH
8QSURWHFWHG#GDWD#LQ#WKH#PDLQ#V\VWHP#PHPRU\#LV#XVHG#IRU#GDWD#OLQN#+OD\HU#5,#
DQG#QHWZRUN#+OD\HU#6,#LQIRUPDWLRQ#PHVVDJH#VWRUDJH#GXULQJ#V\VWHP#RSHUDWLRQ1#
7DEOH 8#DQG#7DEOH 9#VKRZ#PHPRU\#UHTXLUHPHQWV#IRU#WHPSRUDU\#GDWD#VWRUDJH#
GXULQJ#V\VWHP#RSHUDWLRQ#IRU#,6'1#%5,/#IRU#OLQH#DSSOLFDWLRQ#DQG#WUXQN#
DSSOLFDWLRQ/#UHVSHFWLYHO\1

7DEOH#8
8QSURWHFWHG#GDWD#PHPRU\#UHTXLUHPHQWV#IRU#OLQH#DSSOLFDWLRQ

'DWD 0HPRU\#5HTXLUHPHQWV

0,63#LQSXW#EXIIHU 473#ZRUGV#SHU#V\VWHP

0,63#H[SHGLWHG#LQSXW#
EXIIHU

45;#ZRUGV#SHU#V\VWHP

0,63#ORRS#EORFN ;5#ZRUGV

0,63#RXWSXW#EXIIHU#
+WUDQVPLW#UHFHLYH,

593#ZRUGV

0,63#H[SHGLWHG#RXWSXW#
EXIIHU

845#ZRUGV

0,63#RXWSXW#UHTXHVW#
EXIIHU

;3#ZRUGV

06'/#0,63#EORFN <8#ZRUGV

6RFNHW#,'#WDEOH 7;#ZRUGV

0HULGLDQ#4#H[SHGLWHG#
UHFHLYH#EXIIHU

45;#ZRUGV

0HULGLDQ#4#UHFHLYH#
EXIIHU

473#ZRUGV

0HULGLDQ#4#H[SHGLWHG#
WUDQVPLW#EXIIHU

85;#ZRUGV
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#:9#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
0,63#WUDIILF#
DFFXPXODWLQJ#EORFN

63#ZRUGV

0,63#WUDIILF#KROGLQJ#
EORFN

63#ZRUGV

71#OLQH#EORFN 65#ZRUGV#+49[5,

,QFRPLQJ#FDOO#UHIHUHQFH#
WDEOH

66#ZRUGV

2XWJRLQJ#FDOO#UHIHUHQFH#
WDEOH

66#ZRUGV

,QFRPLQJ#FDOO#UHIHUHQFH#
XVDJH#PDS

7#ZRUGV

2XWJRLQJ#FDOO#UHIHUHQFH#
XVDJH#PDS

7#ZRUGV

,QFRPLQJ#PHVVDJH#FDOO#
UHIHUHQFH#WDEOH

66#ZRUGV

2XWJRLQJ#PHVVDJH#FDOO#
UHIHUHQFH#WDEOH

66#ZRUGV

'6/#GDWD#EORFN 6#ZRUGV

7DEOH#8
8QSURWHFWHG#GDWD#PHPRU\#UHTXLUHPHQWV#IRU#OLQH#DSSOLFDWLRQ

'DWD 0HPRU\#5HTXLUHPHQWV
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#(QJLQHHULQJ#JXLGHOLQHV 3DJH#::#RI#44;
7DEOH#9
8QSURWHFWHG#GDWD#PHPRU\#UHTXLUHPHQWV#IRU#WUXQN#DSSOLFDWLRQ

'DWD 0HPRU\#5HTXLUHPHQWV

0,63#&DOO#5HJLVWHU#
'DWD#%ORFN

5#ZRUGV

*OREDO#9DULDEOH#'DWD#
%ORFN

;#ZRUGV

7UXQN#&DUG#%ORFN#+DOO#
,6'1#%5,#XQSURWHFWHG#
FDUG#EORFN#XVH#WKH#
7UXQN#&DUG#%ORFN,

)RU#$GYLFH#RI#&KDUJH#)RU#(XUR,6'17=
)RU#$2&#DW#FDOO#VHW0XS=
0#57#ZRUGV#WR#VWRUH#WKH#6WDUW#RI#7LPH#YDOXH#RI#
WKH#5HDO#7LPH#&ORFN
0#W\SH#RI#FKDUJLQJ
0#FKDUJHG#LWHP
0#FKDUJLQJ#UDWH
0#UDWH#W\SH
0#FXUUHQF\#LGHQWLILHU
0#FXUUHQF\#DPRXQW
0#PXOWLSOLHU
0#OHQJWK#RI#WLPH#XQLW
0#VFDOH#RI#WLPH#XQLW
0#JUDQXODULW\
0#VFDOH#RI#JUDQXODULW\
)RU#$2&#GXULQJ#WKH#FDOO=QR1RI#ZRUGV
0#W\SH#RI#FKDUJLQJ#LQIRUPDWLRQ
0#UHFRUGHG#FKDUJHV
0#FXUUHQF\#LGHQWLILHU
0#FXUUHQF\#DPRXQW
0#PXOWLSOLHU
0#QXPEHU#RI#FKDUJLQJ#XQLW
0#ELOOLQJ#LGHQWLILFDWLRQ
)RU#$2&#DW#WKH#HQG#RI#WKH#FDOO=QR1RI#ZRUGV
0#W\SH#RI#FKDUJLQJ#LQIRUPDWLRQ
0#UHFRUGHG#FKDUJHV
0#QXPEHU#RI#FKDUJLQJ#XQLW
0#FXUUHQF\#LGHQWLILHU
0#FXUUHQF\#DPRXQW
0#PXOWLSOLHU
0#QXPEHU#RI#FKDUJLQJ#XQLW
0#ELOOLQJ#LGHQWLILFDWLRQ

7UXQN#/LQH#%ORFN 9#ZRUGV
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#:;#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
'&+#JOREDO#DUHD/#IRU#
PHVVDJLQJ

4#ZRUG

0,63#JOREDO#DUHD/#IRU#
PHVVDJLQJ

5#ZRUGV

8QSURWHFWHG#06'/2
0,63#EORFN

4;8#ZRUGV#DGGHG/#WR#VXSSRUW#WKH#LQFUHDVH#IURP#
;#WR#65#RI#WKH#QXPEHU#RI#VXSSRUWHG#DSSOLFDWLRQV#
SHU#06'/20,631

7DEOH#9
8QSURWHFWHG#GDWD#PHPRU\#UHTXLUHPHQWV#IRU#WUXQN#DSSOLFDWLRQ

'DWD 0HPRU\#5HTXLUHPHQWV
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#(QJLQHHULQJ#JXLGHOLQHV 3DJH#:<#RI#44;
,6'1#%5,#FRQILJXUDWLRQ#JXLGHOLQHV
1RWH= 7KURXJKRXW#WKLV#VHFWLRQ/#SOHDVH#QRWH#WKH#IROORZLQJ=

� 7KH#%56&#DQG#03+#DUH#QRW#VXSSRUWHG#RQ#2SWLRQ#44&

� ,6'1#%5,#WUXQNLQJ#LV#QRW#VXSSRUWHG#LQ#1RUWK#$PHULFD1

0HULGLDQ#4#PRGXODU#GHVLJQ#SHUPLWV#IOH[LEOH#HQJLQHHULQJ1#6\VWHPV#FDQ#EH#
WDLORUHG#WR#D#FXVWRPHU¶V#V\VWHP#VL]H#DQG#SRUW#W\SH#UHTXLUHPHQWV1#,6'1#%5,#
OLQH#FDUGV#FDQ#EH#PL[HG#ZLWK#FRQYHQWLRQDO#7&0#OLQH#DQG#WUXQN#FDUGV#LQ#WKH#
VDPH#,3(#PRGXOH1

7KH#,22#SDQHOV#RQ#WKH#,3(#PRGXOHV#DUH#WKH#VDPH#UHJDUGOHVV#RI#WKH#W\SH#RI#OLQH#
FDUGV#LQVWDOOHG#LQ#WKH#PRGXOH1#7KHUHIRUH/#WKH#H[WHUQDO#FRPPXQLFDWLRQ#FDEOHV#
EHWZHHQ#0HULGLDQ#4#DQG#0DLQ#'LVWULEXWLRQ#)UDPH#+0'),#DUH#WKH#VDPH#IRU#
'6/V#DQG#WKH#FRQYHQWLRQDO#WHOHSKRQH#VHWV1

3K\VLFDO#SDUDPHWHUV
7KH#SK\VLFDO#SDUDPHWHUV#VSHFLILF#WR#,6'1#%5,#DUH#OLVWHG#KHUH1

� 0,63#ORFDWLRQ#LQ#WKH#1HWZRUN#PRGXOH#IRU#2SWLRQV#84&/#94&/#;4&/#RU#WKH#
PDLQ#FDELQHW#IRU#2SWLRQ#44&

� %56&#ORFDWLRQ#LQ#WKH#,3(#PRGXOH

� '6/#FRQILJXUDWLRQ#+OLQH#DSSOLFDWLRQ#RU#WUXQN#DFFHVV,

0,63#ORFDWLRQ#LQ#WKH#1HWZRUN#PRGXOH#+2SWLRQV#84&/#94&/#;4&,/#RU#
PDLQ#FDELQHW#+2SWLRQ#44&,
)RU#2SWLRQV#84&/#94&/#;4&#D#1HWZRUN#PRGXOH#FDQ#FRQWDLQ#RQH#RU#PRUH#
0,63V1#7KLV#QXPEHU#LV#JRYHUQHG#E\#FRQWHQWLRQ#IRU#WKH#QHWZRUN#FDUG#VORWV#DQG#
QHWZRUN#ORRS#DGGUHVVHV#EHWZHHQ#WKH#0,63#DQG#WKH#6XSHUORRS#1HWZRUN#FDUGV/#
DPRQJ#RWKHU#QHWZRUN#FDUGV1#

(DFK#0,63#RFFXSLHV#RQH#QHWZRUN#FDUG#VORW#DQG#WZR#QHWZRUN#ORRS#DGGUHVVHV1#
7KH#6XSHUORRS#1HWZRUN#FDUG#DOVR#RFFXSLHV#RQH#QHWZRUN#FDUG#VORW/#EXW#LW#
UHTXLUHV#IRXU#QHWZRUN#ORRSV/#WZR#RI#LWV#RZQ#DQG#WZR#RI#WKH#DGMDFHQW#FDUG#VORW1
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#;3#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
6LQFH#WKH#0,63#XVHV#RQH#QHWZRUN#ORRS#IRU#FRPPXQLFDWLRQ#ZLWK#,6'1#%5,#
FDUGV/#WKH#0,63#PXVW#EH#ORFDWHG#LQ#WKH#VDPH#1HWZRUN#PRGXOH#DV#WKH#
6XSHUORRS#1HWZRUN#FDUG1#7R#SUHYHQW#FRQIOLFW#EHWZHHQ#WKH#0,63#DQG#WKH#
6XSHUORRS#1HWZRUN#FDUG/#WKH#0,63#VKRXOG#DOZD\V#EH#LQVWDOOHG#LQWR#D#FDUG#VORW#
ZLWK#ORRS#DGGUHVVHV#WKDW#DUH#QRW#XVHG#E\#D#6XSHUORRS#1HWZRUN#FDUG1

)RU#WKH#2SWLRQ#44&/#0,63V#DUH#LQVHUWHG#LQ#WKH#PDLQ#FDELQHW#LQ#DQ\#DYDLODEOH#
VORWV#IURP#4#WKURXJK#<1

%56&#ORFDWLRQ#LQ#WKH#,3(#PRGXOH
7KH#%56&#FDQ#EH#ORFDWHG#LQ#DQ\#,3(#PRGXOH/#SURYLGHG#LW#LV#LQ#WKH#VDPH#
PRGXOH#DV#WKH#,6'1#%5,#OLQH#FDUG#LW#VHUYHV1

'6/#FRQILJXUDWLRQ#+OLQH#DSSOLFDWLRQ,
'LJLWDO#6XEVFULEHU#/RRSV#FRQILJXUHG#IRU#OLQH#DSSOLFDWLRQ#FRQQHFW#WKH#
0HULGLDQ#4#WR#,6'1#%5,#WHUPLQDOV1#$#'6/#FRQVLVWV#RI#D#FDEOH#FRQQHFWLQJ#WKH#
,6'1#%5,#'6/#SRUW#WR#WKH#0DLQ#'LVWULEXWLRQ#)UDPH#+0'),1#)URP#WKH#0')/#
WKH#ORRS#LV#FURVV0FRQQHFWHG#WR#WKH#RIILFH#ZLULQJ/#ZKLFK#WHUPLQDWHV#LQWR#;0SLQ#
PRGXODU#MDFNV#+ZDOO#RXWOHWV,1#)URP#WKHVH#RXWOHWV/#PRGXOH#FDEOHV#RI#D#
PD[LPXP#OHQJWK#RI#43#PHWHUV#+66 IHHW,#FRQQHFW#WR#,6'1#%5,#WHUPLQDOV1

7R#SURYLGH#UHOLDEOH#YRLFH#DQG#GDWD#WUDQVPLVVLRQ#EHWZHHQ#0HULGLDQ#4#DQG#
,6'1#%5,#WHUPLQDOV/#'6/V#PXVW#EH#HQJLQHHUHG#ZLWK#WKH#IROORZLQJ#EDVLF#
FRQVLGHUDWLRQV#LQ#PLQG=

� QXPEHU#RI#WHUPLQDOV#FRQQHFWHG

� ORRS#OHQJWK#+FDEOH#W\SH#DQG#ZLUH#JDXJH,

� GLVWULEXWLRQ#RI#WHUPLQDOV#RQ#D#'6/

� W\SH#RI#WHUPLQDOV#FRQQHFWHG#WR#D#'6/

5HIHU#WR#³7UDQVPLVVLRQ#FKDUDFWHULVWLFV´#LQ#WKLV#FKDSWHU#IRU#D#GHWDLOHG#
GHVFULSWLRQ#RI#WKH#'6/#EXV#FRQILJXUDWLRQV#DQG#WKHLU#FKDUDFWHULVWLFV1#7KHVH#
W\SHV#DUH=

� SRLQW0WR0SRLQW#6,/&#'6/#+VHH#)LJXUH 53,

� VKRUW#SDVVLYH#6,/&#'6/#+VHH#)LJXUH 54,

� H[WHQGHG#SDVVLYH#6,/&#'6/#+VHH#)LJXUH 55,
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#(QJLQHHULQJ#JXLGHOLQHV 3DJH#;4#RI#44;
� EUDQFKHG#SDVVLYH#6,/&#'6/#+VHH#)LJXUH 56,

� SRLQW0WR0SRLQW#8,/&#'6/#+VHH#)LJXUH 57,

/RRS#OHQJWKV#IRU#VSHFLILF#FRQILJXUDWLRQV#DUH#FRQWUROOHG#E\#WKH#GLIIHUHQWLDO#
URXQG0WULS#WLPH#GHOD\#WR#WKH#6,/&1#$#VKRUW#SDVVLYH#EXV#XVHV#IL[HG#WLPLQJ#DQG#
PXVW#PDLQWDLQ#WKH#GLIIHUHQWLDO#URXQG0WULS#GHOD\#EHWZHHQ#43#DQG#47#
PLFURVHFRQGV1#$Q#H[WHQGHG#RU#EUDQFKHG#SDVVLYH#ORRS#XVHV#DGDSWLYH#WLPLQJ#WR#
PDLQWDLQ#WKH#GLIIHUHQWLDO#URXQG0WULS#GHOD\#ZLWKLQ#WZR#PLFURVHFRQGV1#$#SRLQW0
WR0SRLQW#SDVVLYH#EXV#XVHV#DGDSWLYH#WLPLQJ#ZLWK#WKH#GHOD\#IURP#43#WR#75#
PLFURVHFRQGV1#3OHDVH#UHIHU#WR#7DEOH :#IRU#WKH#ORVV#DQG#GHOD\#SDUDPHWHUV#RI#WKH#
YDULRXV#FDEOH#W\SHV#XVHG#LQ#GHWHUPLQLQJ#WKH#627#'6/#FRQILJXUDWLRQ#OLPLWV1#

6RPH#FRPPRQO\#XVHG#W\SHV#RI#FDEOH#ZLWK#GLIIHUHQW#ZLUH#JDXJHV#DUH#VKRZQ#
LQ#7DEOH :#WKURXJK#7DEOH 44#RI#WKLV#VHFWLRQ1#3OHDVH#UHIHU#WR#WKHVH#WDEOHV#IRU#
PD[LPXP#UHFRPPHQGHG#FDEOH#OHQJWK1#

7KH#6,/&#LQWHUIDFH#VXSSRUWV#D#IRXU0ZLUH#627#EXV#FRQVLVWLQJ#RI#D#WUDQVPLW#SDLU#
DQG#D#UHFHLYH#SDLU#SHU#'6/1#7KH#VDPH#ZLULQJ#SRODULW\#PXVW#EH#PDLQWDLQHG#IRU#
DOO#SK\VLFDO#WHUPLQDOV#RQ#WKH#627#EXV1#7KH#6,/&#VXSSOLHV#XS#WR#5#:DWWV#RI#
SRZHU#SHU#'6/#DV#DQ#RSWLRQDO#WHUPLQDO#SRZHU#VRXUFH#364#E\#SURYLGLQJ#07;#
YROWV#+$16,,#RU#073#YROWV#+LQWHUQDWLRQDO,#'&#RQ#WKH#WUDQVPLW#SDLU#VLJQDO#ZLWK#
UHVSHFW#WR#UHFHLYH#SDLU1#2QH#DGGLWLRQDO#SDLU#RI#ZLUHV#PD\#EH#XVHG#LQ#WKH#RIILFH#
ZLULQJ#WR#VXSSO\#SRZHU#IURP#DQ#DX[LOLDU\#SRZHU#VRXUFH#3651

7KH#8,/&#LQWHUIDFH#VXSSRUWV#D#WZR0ZLUH#SRLQW0WR0SRLQW#ORRS#FRQVLVWLQJ#RI#D#
WZLVWHG#SDLU#HQJLQHHUHG#IRU#5%44#OLQH#HQFRGLQJ#RQ#WKH#'6/1#2QH#SK\VLFDO#
WHUPLQDWLRQ#LV#DOORZHG#DW#WKH#HQG#RI#WKH#ORRS1#7KLV#PD\#EH#DQ#174#GHYLFH#WKDW#
LQWHUIDFHV#ZLWK#DQ#627#EXV#RQ#WKH#VXEVFULEHU*V#SUHPLVHV1#7KH#8#LQWHUIDFH#LV#QRW#
SRODULW\#VHQVLWLYH1#7KH#8,/&#GRHV#QRW#SURYLGH#SRZHU#WR#WKH#WHUPLQDO1

7KH#FDEOHV#XVHG#WR#FRQQHFW#WKH#WHUPLQDOV#WR#,6'1#%5,#FDUGV#QRUPDOO\#FRPH#
LQ#RQH#RI#WKUHH#ZLUH#JDXJHV=#55/#57/#DQG#59#$:*1#7KH#ODUJHU#JDXJH#ZLUH#VXFK#
DV#55#$:*#KDV#OHVV#WUDQVPLVVLRQ#ORVV1#7KLV#PHDQV#LW#LV#DFWXDOO\#DEOH#WR#
SURYLGH#D#'6/#RI#DOPRVW#WZLFH#WKH#OHQJWK#RI#WKH#59#$:*#ZLUH#IRU#WKH#VDPH#
ORRS#FRQILJXUDWLRQ1
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#;5#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
'LVWULEXWLRQ#RI#WHUPLQDOV#RQ#D#'6/#GHSHQGV#RQ#WKH#W\SH#RI#ORRS#XVHG#DQG#
WKH#W\SH#RI#LQWHUIDFH#FRQQHFWHG#WR#WKH#ORRS1#)RU#WKH#6,/&#LQWHUIDFH/#XVH#WKH#
IROORZLQJ#UXOHV=

� 2Q#D#VKRUW#SDVVLYH#EXV/#XS#WR#HLJKW#WHUPLQDOV#FDQ#EH#GLVWULEXWHG#DQ\ZKHUH#
RQ#WKH#ORRS1

� 2Q#DQ#H[WHQGHG#SDVVLYH#EXV/#WKH#WHUPLQDOV#PXVW#EH#FOXVWHUHG#DW#WKH#IDU#HQG#
RI#WKH#ORRS#DQG#QR#PRUH#WKDQ#7#WHUPLQDOV#VKRXOG#EH#FRQQHFWHG1

� 2Q#D#EUDQFKHG#SDVVLYH#EXV/#WZR#EUDQFKHV#PD\#H[LVW#DW#WKH#HQG#RI#627#
ORRS1#8S#WR#WZR#WHUPLQDOV#SHU#EUDQFK#FDQ#EH#FRQQHFWHG1

1RWH= )RU#HDFK#RI#WKH#EXV#FRQILJXUDWLRQV#GHVFULEHG#DERYH/#D#WHUPLQDWLQJ#
UHVLVWRU#+3DUW#QXPEHU#$36:;;99,#PXVW#EH#XVHG#WR#FRQQHFW#WKH#ODVW#GHYLFH1

� :KHUH#WKHUH#LV#RQO\#RQH#WHUPLQDO#FRQQHFWHG#WR#WKH#ORRS#LQ#D#SRLQW0WR0SRLQW#
FRQILJXUDWLRQ/#WKH#WHUPLQDO#PXVW#EH#FRQQHFWHG#DW#WKH#HQG#RI#WKH#ORRS#DW#WKH#
WHUPLQDWLQJ#UHVLVWRU#MDFN1

7\SH#RI#WHUPLQDO#XVHG#GHSHQGV#RQ#WKH#FXVWRPHU#UHTXLUHPHQWV1#7KH#,6'1#
%5,#WHUPLQDOV#FDQ#EH#FLUFXLW0VZLWFKHG#YRLFH#RU#GDWD/#%0FKDQQHO#SDFNHW#GDWD/#
RU#'0FKDQQHO#SDFNHW#GDWD#WHUPLQDOV1#$#'6/#FDQ#VXSSRUW#XS#WR#HLJKW#SK\VLFDO#
WHUPLQDWLRQV#HDFK#OLQNLQJ#RQH#RU#PRUH#WHUPLQDOV#WR#WKH#'6/1###

7KH#IROORZLQJ#UHFRPPHQGDWLRQV#VKRXOG#EH#FRQVLGHUHG#ZKHQ#FRQQHFWLQJ#
WHUPLQDOV#WR#'6/V=

� 7KH#WRWDO#QXPEHU#RI#SK\VLFDO#WHUPLQDWLRQV#RQ#DQ#627#'6/#PD\#QRW#
H[FHHG#HLJKW1#8S#WR#53#ORJLFDO#WHUPLQDOV#PD\#EH#FRQQHFWHG#WR#DQ#627#
'6/1#$#ORJLFDO#WHUPLQDO#PD\#EH#GLUHFWO\#FRQQHFWHG#WR#WKH#'6/#WKURXJK#
LWV#RZQ#SK\VLFDO#WHUPLQDWLRQ/#RU#LW#PD\#EH#LQGLUHFWO\#FRQQHFWHG#WKURXJK#D#
FRPPRQ#SK\VLFDO#WHUPLQDWLRQ1
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#(QJLQHHULQJ#JXLGHOLQHV 3DJH#;6#RI#44;
)RU#QRQ0EORFNLQJ#WUDIILF#FRQGLWLRQV=#7ZR#%0FKDQQHO#FLUFXLW0VZLWFKHG#
YRLFH#RU#GDWD#WHUPLQDOV#PD\#EH#FRQQHFWHG#RQ#HDFK#627#'6/1#0RUH#WKDQ#
WZR#%0FKDQQHO#WHUPLQDOV#PD\#EH#FRQQHFWHG/#KRZHYHU/#RQO\#WZR#ZLOO#EH#
DEOH#WR#FRPPXQLFDWH#VLPXOWDQHRXVO\1#,I#PRUH#WKDQ#WZR#WHUPLQDOV#DUH#
FRQQHFWHG#WKLV#FRXOG#FUHDWH#D#EORFNLQJ#FRQGLWLRQ#ZKHUH#WKH#WHUPLQDOV#ZLOO#
FRQWHQG#IRU#DYDLODEOH#%0FKDQQHOV1#$Q\#RWKHU#WHUPLQDOV#FRQQHFWHG#WR#WKLV#
'6/#FDQ#RQO\#EH#'0FKDQQHO#WHUPLQDOV1#<RX#FDQ#LQVWDOO#PRUH#WKDQ#RQH#'0
FKDQQHO#WHUPLQDO#LI#WKHLU#FRPELQHG#SDFNHW#GDWD#WUDQVPLVVLRQ#VSHHGV#GR#
QRW#H[FHHG#WKH#'0FKDQQHO#WKURXJKSXW#RI#49#NESV1

)RU#EORFNLQJ#WUDIILF#FRQGLWLRQV=#,I#\RX#DFFHSW#EORFNLQJ#WUDIILF#
FRQGLWLRQV#RQ#'6/V/#\RX#KDYH#WKH#DELOLW\#WR#LQVWDOO#DQ\#FRPELQDWLRQ#RI#%0
FKDQQHO#DQG#'0FKDQQHO#WHUPLQDOV#DV#ORQJ#DV#WKH#WRWDO#QXPEHU#RI#SK\VLFDO#
WHUPLQDWLRQV#FRQQHFWLQJ#WKHVH#WHUPLQDOV#WR#WKH#'6/#GRHV#QRW#H[FHHG#
HLJKW1#7KHVH#SK\VLFDO#WHUPLQDWLRQV#PD\#OLQN#XS#WR#53#ORJLFDO#WHUPLQDOV#
7KH#JUHDWHU#WKH#QXPEHU#RI#WHUPLQDOV#RQ#D#'6//#WKH#JUHDWHU#WKH#SUREDELOLW\#
IRU#WUDIILF#EORFNLQJ1

� 2QO\#RQH#WHUPLQDWLRQ#PD\#EH#FRQQHFWHG#DW#WKH#HQG#RI#D#8,/&#'6/1#7KLV#
WHUPLQDWLRQ#PD\#EH#WR#D#1HWZRUN#7HUPLQDWLRQ#+174,#RU#GLUHFWO\#WR#D#
VLQJOH#8#LQWHUIDFH#WHUPLQDO1#1RUPDOO\#WKLV#SK\VLFDO#WHUPLQDWLRQ#LV#WR#DQ#
174/#ZKLFK#SURYLGHV#DQ#627#LQWHUIDFH#WKDW#DOORZV#XS#WR#;#SK\VLFDO#
WHUPLQDOV#WR#EH#FRQQHFWHG1#7KHVH#WHUPLQDOV#FRPPXQLFDWH#WR#WKH#0HULGLDQ#
4#WKURXJK#WKH#174#DQG#WKH#8,/&#LQWHUIDFH1

� 'HWHUPLQH#WKH#W\SH#RI#'6/#EXV#FRQILJXUDWLRQ#\RX#ZLVK#WR#XVH#WR#FRQQHFW#
\RXU#WHUPLQDOV#NHHSLQJ#LQ#PLQG#WKH#ZLUH#W\SH/#WKH#OHQJWK/#DQG#WKH#OD\RXW#
RI#\RXU#RIILFH#ZLULQJ

'6/#FRQILJXUDWLRQ#+WUXQN#DSSOLFDWLRQ,
:KHQ#FRQILJXULQJ#'6/V#IRU#WUXQN#DFFHVV#WKH#IROORZLQJ#EDVLF#FRQVLGHUDWLRQV#
PXVW#EH#NHSW#LQ#PLQG=

� W\SH#RI#WUXQN#FRQQHFWLRQ#WR#EH#FRQILJXUHG#+7,(#RU#&22',',

� ZKHWKHU#WR#GUDZ#WKH#V\VWHP#UHIHUHQFH#FORFN#VRXUFH#IURP#WKH#,6'1#%5,#
WUXQN#FRQQHFWLRQ/#DQG#WKH#DVVRFLDWHG#FORFN#UHIHUHQFH#FDEOLQJ#FRQQHFWLRQV

� ZKHWKHU#WKH#,6'1#%5,#WUXQNV#DUH#WR#EH#FRQILJXUHG#DV#WKH#EDFNXS#WUXQNV#
IRU#,6'1#35,#WUXQNV
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#;7#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
7\SH#RI#WUXQN#FRQQHFWLRQ#²#'LJLWDO#6XEVFULEHU#/RRSV#FRQILJXUHG#IRU#
WUXQN#DFFHVV#DOORZV#HLWKHU#D#7,(#WUXQN#FRQQHFWLRQ#IURP#HLWKHU#DQ#627#LQWHUIDFH#
RU#8#LQWHUIDFH/#RU#D#&22','#WUXQN#FRQQHFWLRQ#IURP#DQ#627#LQWHUIDFH#+SOHDVH#
UHIHU#WR#WKH#GHWDLOHG#LQIRUPDWLRQ#GHVFULEHG#HDUOLHU#LQ#WKH#³,6'1#%5,#WUXQN#
DFFHVV´#VHFWLRQ#RI#WKH#³)XQFWLRQDO#GHVFULSWLRQ´#FKDSWHU,1#

6\VWHP#UHIHUHQFH#FORFN#VRXUFH#²#,I#WKH#V\VWHP#UHIHUHQFH#FORFN#VRXUFH#
LV#GUDZQ#IURP#WKH#,6'1#%5,#WUXQN#FRQQHFWLRQ#+WKH#0HULGLDQ#4#RQ#WKH#86(5#
VLGH,/#WKH#FRQQHFWLRQ#IURP#WKH#6,/&#OLQH#FDUG#WR#WKH#&ORFN#&RQWUROOHU#PXVW#EH#
IURP#'6/&3#RU#'6/&4#RI#WKH#6,/&#FDUG#+SOHDVH#UHIHU#WR#WKH#GHWDLOHG#
LQIRUPDWLRQ#GHVFULEHG#HDUOLHU#LQ#WKH#³,6'1#%5,#WUXQN#DFFHVV´#VHFWLRQ#RI#WKH#
³)XQFWLRQDO#GHVFULSWLRQ´#FKDSWHU,1#7KH#FORFN#UHIHUHQFH#FDEOHV#KDYH#WR#EH#
FRQQHFWHG#IROORZLQJ#WKH#SURFHGXUHV#GHVFULEHG#LQ#,6'1#%DVLF#5DWH#,QWHUIDFH=#
,QVWDOODWLRQ#+88606<340533,1

,6'1#%5,#WUXQNV#DV#EDFNXS#IRU#,6'1#35,#WUXQNV#²#,6'1#%5,#WUXQNV#
FDQ#EH#FRQILJXUHG#DV#EDFNXS#WUXQNV#IRU#,6'1#35,#WUXQNV/#WKURXJK#(61#5RXWH#
6HOHFWLRQ#RU#5RXWH#+XQWLQJ1#$V#ZHOO/#DQ#,6'1#%5,#FORFN#VRXUFH#FDQ#EH#
FRQILJXUHG#DV#D#VHFRQGDU\#FORFN#UHIHUHQFH#IRU#DQ#H[LVWLQJ#,6'1#'7,235,#
FORFN#VRXUFH1

)XQFWLRQDO#SDUDPHWHUV
)XQFWLRQDO#SDUDPHWHUV#PXVW#EH#FRQVLGHUHG#GXULQJ#,6'1#%5,#FRQILJXUDWLRQ#
SURFHGXUHV1#7KHVH#SURFHGXUHV#DUH#XVHG#WR#FUHDWH#DQ#,6'1#%5,#GDWDEDVH#DQG#
WR#FRQILJXUH#,6'1#%5,#IXQFWLRQV#DQG#IHDWXUHV#ZKHQ#DGPLQLVWHULQJ#WKH#
V\VWHP1#7KHVH#IXQFWLRQDO#SDUDPHWHUV#DSSO\#WR=

� ,6'1#%5,#GDWDEDVH#JHQHUDWLRQ

� '6/#DGGUHVVLQJ

,6'1#%5,#GDWDEDVH#JHQHUDWLRQ
:KHQ#LQVWDOOLQJ#,6'1#%5,#LQ#WKH#V\VWHP#IRU#WKH#ILUVW#WLPH/#FRQILJXUH#WKHVH#
FRPSRQHQWV#LQ#WKH#RUGHU#OLVWHG#EHORZ1#6HH#,6'1#%DVLF#5DWH#,QWHUIDFH=#
$GPLQLVWUDWLRQ#+88606<340633,#IRU#GHWDLOHG#SURFHGXUHV#RQ#FRQILJXULQJ#,6'1#
%5,1

:KHQ#FKDQJLQJ#H[LVWLQJ#,6'1#%5,#VHUYLFH/#IROORZLQJ#WKLV#RUGHU#LV#
XQQHFHVVDU\1#+RZHYHU/#EH#DZDUH#RI#WKH#UHODWLRQVKLS#RI#RQH#FRPSRQHQW#WR#
DQRWKHU#DQG#ZKHWKHU#FKDQJLQJ#RQH#FRPSRQHQW#QHFHVVLWDWHV#FKDQJLQJ#RWKHU#
FRPSRQHQWV1
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#(QJLQHHULQJ#JXLGHOLQHV 3DJH#;8#RI#44;
&RQILJXUDWLRQV#IRU#DQ#,6'1#%5,#OLQH#DSSOLFDWLRQ#DUH=

� /$3'#SURWRFRO#JURXS#

� 0XOWL0SXUSRVH#,6'1#6LJQDOLQJ#3URFHVVRU#+0,63,

� %DVLF#5DWH#6LJQDOLQJ#&RQFHQWUDWRU#+%56&,#+RSWLRQDO,

� 627#OLQH#FDUG28#OLQH#FDUG#+RSWLRQDO,

� 'LJLWDO#VXEVFULEHU#ORRS#+'6/,

� 7HUPLQDO#6HUYLFH#3URILOH#+763,#RQ#'6/#

� 7HUPLQDOV#+IRU#H[DPSOH/#0864:7';/#0853<7'FS,

� 7UDIILF#+/' 35,#+RSWLRQDO,

7R#DGG#DQ#03+#WR#D#0HULGLDQ#4#ZLWK#DQ#H[LVWLQJ#,6'1#%5,#FRQILJXUDWLRQ/#
SHUIRUP#WKH#IROORZLQJ#FRQILJXUDWLRQV#LQ#WKH#RUGHU#VKRZQ1#8VH#/'#5:#H[FHSW#
ZKHUH#QRWHG#RWKHUZLVH=

� &RQILJXUH#WKH#/$3'#SURWRFRO#JURXS

� &RQILJXUH#WKH#/$3%#SURWRFRO#JURXS

� &RQILJXUH#WKH#;158#SDFNHW#SURWRFRO#JURXS#

� &RQILJXUH#WKH#'1$#WDEOH#DVVRFLDWHG#ZLWK#WKH#03+#QHWZRUN#LQWHUIDFH

� &RQILJXUH#WKH#,6'1#3ULPDU\#5DWH#,QWHUIDFH#+35,,#IRU#SDFNHW#GDWD=

² WKH#,6'1#35,#ORRS#+/' 4:,1

² WKH#,6'1#FXVWRPHU#+/' 48,1

² WKH#WLH#WUXQN#URXWH#IRU#SDFNHW#GDWD#+/' 49,1

² WKH#WLH#WUXQN#IRU#SDFNHW#GDWD#+/' 47,1

25/#LI#DQ#0&8#LV#XVHG#LQVWHDG#RI#D#35,#SDFN=

� &RQILJXUH

² WKH#WLH#WUXQN#URXWH#IRU#SDFNHW#GDWD#+/' 49,1

² WKH#WLH#WUXQN#IRU#SDFNHW#GDWD#+/' 47,1

² WKH#0HULGLDQ#&RPPXQLFDWLRQ#8QLW#+0&8,#+/' 44,1
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#;9#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
� 3HUIRUP#FKDQJHV#DW#D#FHQWUDOL]HG#03+#ORFDWLRQ#RU#DW#D#UHPRWH#ORFDWLRQ#WR#
HQDEOH#WDQGHP#FRQQHFWLRQV#+RSWLRQDO,#+/' 47,1

� &RQILJXUH#D#0XOWL0SXUSRVH#,6'1#6LJQDOLQJ#3URFHVVRU#+0,63,#IRU#DQ#
03+1

� 'LVDEOH#WKH#0,63#DQG#PRGLI\#WKH#0,63#IRU#OLQH#FDUGV#RU#%56&V#WR#
VXSSRUW#'0FKDQQHO#SDFNHW#GDWD1

� 0RGLI\#WKH#763#IRU#'0FKDQQHO#SDFNHW#GDWD1

� 0RGLI\#WKH#'6/#IRU#%0FKDQQHO#SDFNHW#GDWD#DQG#GHILQH#QHZ#7631

� &RQILJXUH#3HUPDQHQW#9LUWXDO#&LUFXLWV#+39&V,#+RSWLRQDO,

� &KDQJH#WHUPLQDO#FRQILJXUDWLRQV#+0864:7';/#0853<7'FS/#083337'0
4,1

� &RQILJXUH#&XVWRPHU#'DWD#5HFRUG#+&'5,#+/' 48#DQG#/' 5:,1#+RSWLRQDO,

7R#DGG#DQ#H[WHUQDO#SDFNHW#KDQGOHU#+'310433,#WR#D#0HULGLDQ#4#ZLWK#DQ#
H[LVWLQJ#,6'1#%5,#FRQILJXUDWLRQ/#FRQILJXUH#WKH#IROORZLQJ#VWHSV#LQ#WKH#RUGHU#
VKRZQ1#8VH#/' 5:#H[FHSW#ZKHUH#QRWHG#RWKHUZLVH=

� /$3'#SURWRFRO#JURXS#

� 3DFNHW#GDWD#WUDQVPLVVLRQ=

� WKH#,6'1#35,#ORRS#+/' 4:,

� WKH#,6'1#FXVWRPHU#+/' 48,

� WKH#WLH#WUXQN#URXWH#IRU#SDFNHW#GDWD#+/' 49,

� WKH#WLH#WUXQN#IRU#SDFNHW#GDWD#+/' 47,

� 0XOWL0SXUSRVH#,6'1#6LJQDOLQJ#3URFHVVRU#+0,63,

� %DVLF#5DWH#6LJQDOLQJ#&RQFHQWUDWRU#+%56&,#&DUG#+RSWLRQDO,

� 627#,QWHUIDFH#/LQH#&DUG#+6,/&,28#,QWHUIDFH#/LQH#&DUG#+8,/&,#+RSWLRQDO,

� 'LJLWDO#VXEVFULEHU#ORRS#+'6/,

� 7HUPLQDO#6HUYLFH#3URILOH#+763,#RQ#'6/#

� 7HUPLQDOV#+IRU#H[DPSOH/#0864:7';/#0853<7'FS,
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#(QJLQHHULQJ#JXLGHOLQHV 3DJH#;:#RI#44;
&RQILJXUDWLRQV#IRU#DQ#,6'1#%5,#WUXQN#DSSOLFDWLRQ#DUH=

� ,6'1#FXVWRPHU#+/'#48,

� 7UXQN#SDG#WDEOHV#+/'#:6,#+RSWLRQDO,

1RWH= 7KH#GLJLWDO#SDG#SURYLGHV#JDLQ#RU#DWWHQXDWLRQ#YDOXHV#WR#FRQGLWLRQ#
WKH#OHYHO#RI#WKH#GLJLWL]HG#WUDQVPLVVLRQ#VLJQDO#DFFRUGLQJ#WR#WKH#QHWZRUN#
ORVV#SODQ1#7KLV#GHWHUPLQHV#WUDQVPLVVLRQ#OHYHOV#IRU#WKH#%0FKDQQHO#FLUFXLW0
VZLWFKHG#YRLFH#FDOOV1

� /$3'#3URWRFRO#*URXS

� ,6'1#%5,#WUXQN#URXWH#GDWD#EORFN#+/'#49,

� 0,63#

� 6,/&#+IRU#&227LH#FRQQHFWLYLW\,#DQG2RU#8,/&#+IRU#7LH#FRQQHFWLYLW\,

� 7UXQN#'6/

� ,I#WKH#6,/&#FORFN#LV#FRQILJXUHG/#HQWHU#WKH#,6'1#%5,#WUXQN#FORFN#
UHIHUHQFH#+/'#:6,

'6/#DGGUHVVLQJ
,6'1#%5,#'6/#DGGUHVVLQJ#FRUUHVSRQGV#WR#VWDQGDUG#71#DGGUHVVLQJ1#$#'6/#
DGGUHVV#LV#XQLTXHO\#GHILQHG#DV#71#+O/#V/#F/#GVO&#IRU#2SWLRQV#84&/#94&/#;4&/#RU#
F/#GVO&#IRU#2SWLRQ#44&,/#ZKHUH/#IRU#2SWLRQV#84&/#94&/#;4&=

� O#LV#WKH#QXPEHU#RI#WKH#QHWZRUN#VXSHUORRS#E\#ZKLFK#LW#LV#FRQWUROOHG

� V#LV#WKH#QXPEHU#RI#WKH#,3(#PRGXOH#+VKHOI#QXPEHU,#ZKHUH#LW#LV#ORFDWHG

� F#LV#WKH#FDUG#VORW#SRVLWLRQ#RI#WKH#6,/&28,/&#LQ#WKH#PRGXOH

� GVO&#LV#WKH#SRUW#QXPEHU#RQ#WKH#FDUG

)RU#2SWLRQ#44&=

� c#LV#WKH#FDUG#VORW#SRVLWLRQ#RI#WKH#6,/&28,/&

� dsl# #LV#WKH#GVO#QXPEHU
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#;;#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
7UDQVPLVVLRQ#FKDUDFWHULVWLFV
,6'1#%5,#SURYLGHV#WZR#GLIIHUHQW#W\SHV#RI#LQWHUIDFHV=#WKH#627#LQWHUIDFH#
SURYLGHG#E\#WKH#6,/&#DQG#WKH#8#LQWHUIDFH#SURYLGHG#E\#WKH#8,/&1#(DFK#
LQWHUIDFH#KDV#XQLTXH#SK\VLFDO#DQG#WUDQVPLVVLRQ#FKDUDFWHULVWLFV#DQG#UHTXLUHV#
GLIIHUHQW#FRQVLGHUDWLRQV#ZKHQ#FRQILJXULQJ#'6/V#IRU#OLQHV#RU#WUXQNV1#

6,/&#'6/#OLQH#FRQILJXUDWLRQ
7KH#6,/&#VXSSRUWV#ERWK#SRLQW0WR0SRLQW#DQG#SRLQW0WR0PXOWLSRLQW#WUDQVPLVVLRQ1#
7KH#PD[LPXP#'6/#OHQJWK#PXVW#QRW#H[FHHG#4#NP#+6/5;3#IW,>#KRZHYHU/#WKH#
DFWXDO#OHQJWK#GHSHQGV#RQ#WKH#FDEOH#ZLUH#JDXJH/#WKH#QXPEHU#RI#WHUPLQDOV#
FRQQHFWHG#WR#WKH#ORRS/#DQG#WKH#GLIIHUHQWLDO#URXQG0WULS#WLPH#GHOD\#OLPLWV1

:KHQ#\RX#DUH#FRQILJXULQJ#'6/V#IRU#OLQHV/#IROORZ#WKHVH#EDVLF#UXOHV=

� PDLQWDLQ#ZLULQJ#SRODULW\#IRU#ERWK#WKH#WUDQVPLW#DQG#UHFHLYH#SDLUV

� XVH#D#PD[LPXP#RI#43#P#+66#IW,#PRGXODU#FDEOH#WR#FRQQHFW#HDFK#,6'1#%5,#
WHUPLQDO#WR#WKH#'6/

� NHHS#WKH#OHQJWK#RI#WKH#FDEOH#VWXE#+GLVWDQFH#EHWZHHQ#WKH#5-078#UHFHSWDFOH#
DQG#WKH#'6/#FDEOH,#WR#OHVV#WKHQ#4#P#+616#IW,

� GR#QRW#DOORZ#EULGJH#WDSV#RU#VSOLW#SDLUV#RQ#WKH#'6/#DQG#PDNH#VXUH#WKDW#WKH#
GLIIHUHQWLDO#SDLUV#+7[027[.#DQG#5[025[.,/#HDFK#FRQVLVW#RI#D#WZLVWHG#SDLU#
DORQJ#WKH#HQWLUH#OHQJWK#RI#WKH#'6/

� PDNH#VXUH#,6'1#%5,#WHUPLQDOV#SRZHUHG#WKURXJK#WKH#'6/#GR#QRW#H[FHHG#
WKH#WRWDO#SRZHU#RI#5#:DWWV#

� FRQQHFW#D#PD[LPXP#RI#WZR#,6'1#%5,#WHUPLQDOV#UHTXLULQJ#%0FKDQQHO#
WUDQVPLVVLRQ#RU#RQH#WHUPLQDO#XVLQJ#ERWK#FLUFXLW0VZLWFKHG#YRLFH#DQG#GDWD#
WR#HDFK#'6/#IRU#D#QRQ0EORFNLQJ#FRQILJXUDWLRQ1#)RU#PD[LPXP#
FRQFHQWUDWLRQ#SHU#'6//#FRQQHFW#XS#WR#;#SK\VLFDO#%5,#WHUPLQDOV/#DQG#XS#
WR#53#ORJLFDO#WHUPLQDOV#WR#XVH#WZR#%0FKDQQHOV#DQG#WKH#49#NESV#FDSDFLW\#RI#
WKH#'0FKDQQHO1
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#(QJLQHHULQJ#JXLGHOLQHV 3DJH#;<#RI#44;
� 6HOHFW#WKH#DSSURSULDWH#1HWZRUN#7HUPLQDO#OLQH#VDPSOLQJ#PRGH#+17)6#IRU#
IL[HG#DQG#17$6#IRU#DGDSWLYH,#ZKHQ#FRQILJXULQJ#WKH#'6/#LQ#/'#5:1

17#0RGH#)L[HG#6DPSOLQJ#+17)6,#PD\#EH#VHOHFWHG#ZKHQ#WKH#GHYLFH#LV#LQ#
DQ#17#RQ#D#SDVVLYH#EXV#ZLULQJ#FRQILJXUDWLRQ#XS#WR#DSSUR[LPDWHO\#533#
PHWHUV#LQ#OHQJWK#+GHSHQGLQJ#RQ#FDEOH#W\SH,1#,Q#WKLV#PRGH/#PXOWLSOH#
WHUPLQDOV#+XS#WR#HLJKW,#PD\#EH#FRQQHFWHG#DQ\ZKHUH#DORQJ#WKH#SDVVLYH#
EXV1

17#0RGH/#$GDSWLYH#6DPSOLQJ#+17$6,#VKRXOG#EH#VHOHFWHG#ZKHQ#WKH#
GHYLFH#LV#LQ#DQ#17#RQ#DQ\#ZLULQJ#FRQILJXUDWLRQ#XS#WR#WKH#PD[LPXP#
VSHFLILHG#OHQJWK#IRU#RSHUDWLRQ1#0XOWLSOH#WHUPLQDOV/#LI#UHTXLUHG/#PXVW#EH#
JURXSHG#ZLWKLQ#DSSUR[LPDWHO\#433#PHWHUV#RI#HDFK#RWKHU#+GHSHQGLQJ#RQ#
FDEOH#W\SH,1

� SODFH#WKH#WHUPLQDWLQJ#UHVLVWRU#+$36:;;99,#DW#WKH#HQG#RI#WKH#ORRS/#
GHSHQGLQJ#RQ#WKH#FRQILJXUDWLRQ#+UHIHU#WR#)LJXUH 4<,1

)LJXUH 4<#VKRZV#D#ZLULQJ#H[DPSOH#RI#DQ#6,/&#'6/#ZLWK#PXOWLSOH#SK\VLFDO#
WHUPLQDWLRQV#DQG#WKH#WHUPLQDWLQJ#UHVLVWRU#DW#WKH#HQG#RI#WKH#ORRS1#$Q#6,/&#'6/#
FRQVLVWV#RI#D#VL[0ZLUH#WZLVWHG#SDLU#FDEOH/#EXW#RQO\#IRXU#ZLUHV#FDUU\#WKH#VLJQDO#
DQG#WZR#ZLUHV#SURYLGH#FRQGXLW#IRU#DQ#DX[LOLDU\#SRZHU#VRXUFH1#7KLV#H[WHUQDO#
SRZHU#VRXUFH#FDQ#EH#XVHG#ZKHQ#WKH#WRWDO#SRZHU#FRQVXPSWLRQ#H[FHHGV#5#:DWWV#
RQ#HDFK#'6/1#,Q#WKLV#FDVH#WKH#WHUPLQDOV#QHHG#WR#EH#FRQILJXUHG#WR#XVH#WKH#
DX[LOLDU\#SRZHU#VRXUFH#+365,#RU#RWKHU#DX[LOLDU\#SRZHU#VXSSOLHV#DV#SDUW#RI#WKHLU#
SURGXFW#SDFNDJHV1
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#<3#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
)LJXUH#4<
627#GLJLWDO#VXEVFULEHU#ORRS#ZLULQJ#H[DPSOH#IRU#,6'1#%5,#OLQHV

Cross-connect 
terminal

RJ-45 Wall 
Jack

RJ-45 
Wall Jack

RJ-45 Wall 
Jack

Stub Maximum 
1 m (3.25 ft)

Terminating 
Resistor Box

Non-reversing Modular  Cord 
Maximum 10 m (33 ft)

RJ-45 Jacks

SILC Port PS2 Non-reversing 
Office Wiring

Optional Closet Power

Non-reversing 
Modular  Cord 

Maximum 10 m (33 ft)

ISDN Telephone

3

4

5

6

Rx +

Tx +

Tx -

Rx -

7

8

P-

P+

S/T DSL

S/T DSL

Rx +
Tx +
Tx -
Rx -
P-
P+

Meridian 1

Server

S/T DSL

Stub

553-7681
88606<340433 6WDQGDUG :133 $SULO 5333



#(QJLQHHULQJ#JXLGHOLQHV 3DJH#<4#RI#44;
&DEOH#FKDUDFWHULVWLFV
7DEOH :#OLVWV#WKH#SDUDPHWHUV#RI#WKH#YDULRXV#FDEOH#W\SHV#XVHG#LQ#GHWHUPLQLQJ#WKH#
627#'6/#FRQILJXUDWLRQ#OLPLWV1#7KH#FDEOHV#OLVWHG#DUH#WKRVH#XVHG#IRU#WHOHSKRQ\#
ZLULQJ#DSSOLFDWLRQV/#DQG#WKH#FKDUDFWHULVWLFV#OLVWHG#DUH#IRU#1RUWHO#1HWZRUNV#
FDEOH#DW#<9#N+]#DQG#53�&#+9;�#),1

7DEOH#:
&DEOH#W\SHV#DQG#FKDUDFWHULVWLFV

&DEOH#W\SH
*DXJH#
$:*

/RVV
G%2NP
+G%2NIW1,

'HOD\#
�V2NP
+�V2N#IW1,#

2XWVLGH#3,& 55 419#+817, 41:#+#818,

2XWVLGH#SXOS 55 41;#+913, 419#+816,

2XWVLGH#3,& 57 516#+:19, 41:#+819,

2XWVLGH#SXOS 57 518#+;15, 41:#+818,#

2XWVLGH#3,& 59 616#+4413, 41;#+81<,

2XWVLGH#SXOS 59 616#+4413, 41:#+81:,

,QVLGH#ULVHU 55 419#+815, 419#+815,

,QVLGH#ULVHU 57 516#+:18, 41:+#819,#

,QVLGH#ULVHU 59 615#+4318, 41;#+81<,

,QVLGH#=#VWDWLRQ#+)74, 55 419#+815, 41;#+81<

,QVLGH#=#VWDWLRQ#+)77, 55 513#+919#, 513#+919,

,QVLGH#W\SH#'#+6#DQG#7#SDLU, 57 519#+;18#, 41<#+915,#

,QVLGH#W\SH#'#+58#SDLU, 57 51<#+<18#, 513#+919,#
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#<5#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
7KH#IROORZLQJ#H[DPSOHV#VKRZ#VRPH#W\SLFDO#6,/&#'6/#FRQILJXUDWLRQV1#7KHVH#
DUH=

� SRLQW0WR0SRLQW#'6/

� VKRUW#SDVVLYH#'6/

� H[WHQGHG#SDVVLYH#'6/

� EUDQFKHG#SDVVLYH#'6/

3RLQW0WR0SRLQW#6,/&#'6/
7KLV#FRQILJXUDWLRQ#LV#VKRZQ#LQ#)LJXUH 531#,W#UHSUHVHQWV#WKH#VLPSOHVW#W\SH#RI#
EXV#FRQILJXUDWLRQ1#

)LJXUH#53
3RLQW0WR0SRLQW#'6/

7KH#3RLQW0WR03RLQW#EXV#SURYLGHV#WKH#ORQJHVW#6,/&#'6/#OHQJWK1#
5HFRPPHQGHG#UXOHV=

� &RQILJXUH#WKH#'6/#DV#DGDSWLYH#PRGH#WKURXJK#RYHUOD\#5:#
+02'(# #17$6,

Meridian 1

Terminating
Resistor

AO378866

S/T interface DSL length

553-7682
88606<340433 6WDQGDUG :133 $SULO 5333



#(QJLQHHULQJ#JXLGHOLQHV 3DJH#<6#RI#44;
� 8VH#D#WHUPLQDWLQJ#UHVLVWRU#+$36:;;99,#DW#WKH#HQG#RI#WKH#'6/1

� &RQQHFW#RQO\#RQH#WHUPLQDO1

� &DEOH#ORVV#PXVW#QRW#H[FHHG#9#G%1

0D[LPXP#'6/#OHQJWK#GHSHQGV#RQ#WKH#FDEOH#W\SH#DQG#ZLUH#JDXJH1#)RU#D#SRLQW0
WR0SRLQW#EXV/#WKH#6,/&#'6/#OHQJWK#LV#DV#VKRZQ#LQ#7DEOH ;1

7DEOH#;
&DEOH#W\SHV#DQG#SRLQW0WR0SRLQW#'6/#OHQJWKV

&DEOH#W\SH
*DXJH#
$:*

0D[LPXP#
'6/#OHQJWK
P#+IW1,

2XWVLGH#3,& 55 4443#+6973,#

2XWVLGH#3,& 57 :<3#+58<3,#

2XWVLGH#3,& 59 873#+4::3,#

2XWVLGH#SXOS 55 4333#+65;3,#

2XWVLGH#SXOS 57 :63#+56<3,#

2XWVLGH#SXOS 59 873#+4::3,#

,QVLGH#ULVHU 55 4483#+6::3,#

,QVLGH#ULVHU 57 ;33#+5953,#

,QVLGH#ULVHU 59 8:3#+4;:3,#

,QVLGH#=#VWDWLRQ#+)74, 55 4483#+6::3,#

,QVLGH#=#VWDWLRQ#+)77, 55 <43#+5<;3,#

,QVLGH#W\SH#'#+6#DQG#7#SDLU, 57 :33#+5633,#

,QVLGH#W\SH#'#+58#SDLU, 57 963#+53:3,#
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#<7#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
6KRUW#SDVVLYH#6,/&#'6/
7KLV#FRQILJXUDWLRQ#LV#VKRZQ#LQ#)LJXUH 541#

)LJXUH#54
6KRUW#SDVVLYH#6,/&#'6/

,Q#WKH#VKRUW#SDVVLYH#6,/&#'6/#FRQILJXUDWLRQ#WKH#0HULGLDQ#4#DQG#WHUPLQDOV#
PD\#EH#ORFDWHG#DQ\ZKHUH#DORQJ#WKH#6,/&#'6/1#7KLV#FRQILJXUDWLRQ#KDV#WKH#
VKRUWHVW#OHQJWK/#EXW#WKH#PD[LPXP#QXPEHU#RI#WHUPLQDOV#DUH#DOORZHG#ZLWK#QR#
UHVWULFWLRQV#RQ#WKH#ORFDWLRQ#RI#WKH#0HULGLDQ#4#DQG#WKH#WHUPLQDOV1

5HFRPPHQGHG#UXOHV=

� &RQILJXUH#WKH#'6/#DV#IL[HG#WLPLQJ#PRGH#WKURXJK#RYHUOD\#5:#
+02'(  17)6,1

� $#PD[LPXP#RI#HLJKW#SK\VLFDO#WHUPLQDOV#PD\#EH#FRQQHFWHG1

� 8VH#D#433#ô#WHUPLQDWLQJ#UHVLVWRU#+$36:;;99,#DW#WKH#HQG#RI#WKH#'6/1

Meridian 1

Terminating
Resistor

AO378866

S/T interface DSL length

553-7683

RJ-45 jacks

Modular Cable
10m (33 ft) maximum
88606<340433 6WDQGDUG :133 $SULO 5333



#(QJLQHHULQJ#JXLGHOLQHV 3DJH#<8#RI#44;
� 7HUPLQDWH#ERWK#HQGV#RI#WKH#'6/#LI#WKH#17#LV#QRW#ORFDWHG#DW#WKH#HQG#RI#WKH#
'6/1#,Q#WKLV#FDVH#WKH#GLVWDQFH#EHWZHHQ#WKH#0HULGLDQ#4#DQG#WKH#6,/&#'6/#
VKRXOG#QRW#H[FHHG#63#IW#+<#P,1

� 7KH#PD[LPXP#URXQG#WULS#GHOD\#IRU#WKH#VHOHFWHG#'6/#FDEOH#LV#5#�V1

0D[LPXP#'6/#OHQJWK#GHSHQGV#RQ#WKH#FDEOH#W\SH#DQG#ZLUH#JDXJH1#)RU#D#VKRUW#
SDVVLYH#6,/&#'6//#WKH#OHQJWK#LV#DV#VKRZQ#LQ#7DEOH <1

7DEOH#<
&DEOH#W\SHV#DQG#VKRUW#SDVVLYH#6,/&#'6/#OHQJWKV

&DEOH#W\SH
*DXJH#
$:*

0D[LPXP#
'6/#OHQJWK
P#+IW1,

2XWVLGH#3,& 55 4:3#+893,#

2XWVLGH#3,& 57 498#+873,#

2XWVLGH#3,& 59 488#+843,#

2XWVLGH#SXOS 55 4:3#+893,#

2XWVLGH#SXOS 57 4:3#+893,#

2XWVLGH#SXOS 59 493#+853,#

,QVLGH#ULVHU 55 4;3#+8<3,

,QVLGH#ULVHU 57 498#+873,#

,QVLGH#ULVHU 59 483#+7<3,#

,QVLGH#=#VWDWLRQ#+)74, 55 483#+7<3,#

,QVLGH#=#VWDWLRQ#+)77, 55 473#+793,#

,QVLGH#W\SH#'#+6#DQG#7#SDLU, 57 483#+7<3,#

,QVLGH#W\SH#'#+58#SDLU, 57 478#+7;3,#
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#<9#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
([WHQGHG#SDVVLYH#6,/&#'6/
7KLV#EXV#FRQILJXUDWLRQ#LV#VKRZQ#LQ#)LJXUH 551#

)LJXUH#55
([WHQGHG#SDVVLYH#6,/&#'6/

7KH#H[WHQGHG#SDVVLYH#EXV#LV#GHVLJQHG#WR#DOORZ#XS#WR#IRXU#WHUPLQDOV#WR#EH#
ORFDWHG#D#ORQJ#GLVWDQFH#IURP#WKH#6,/&1#7KH#OHQJWK#RI#WKH#6,/&#'6/#DQG#WKH#
VHSDUDWLRQ#EHWZHHQ#HDFK#WHUPLQDO#DUH#WKH#VLJQLILFDQW#IDFWRUV#LQ#WKLV#
FRQILJXUDWLRQ1

5HFRPPHQGHG#UXOHV=

� &RQILJXUH#WKH#'6/#LQ#DGDSWLYH#PRGH#WKURXJK#RYHUOD\#5:#
+02'(  17$6,1

� 8VH#D#433#ô#WHUPLQDWLQJ#UHVLVWRU#+$36:;;99,#DW#WKH#HQG#RI#WKH#6,/&#
'6/1

� &RQILJXUH#QR#PRUH#WKDQ#IRXU#WHUPLQDOV1

� 7KH#FDEOH#ORVV#PXVW#QRW#H[FHHG#61;#G%1

Meridian 1
Terminating

Resistor
AO378866

S/T interface DSL length

553-7684

RJ-45 jack

Modular Cable10m (33 ft)
 maximum

Cross Connect
Terminals

Total terminal separation
88606<340433 6WDQGDUG :133 $SULO 5333



#(QJLQHHULQJ#JXLGHOLQHV 3DJH#<:#RI#44;
7KH#PD[LPXP#6,/&#'6/#OHQJWK#DQG#VHSDUDWLRQ#EHWZHHQ#WHUPLQDOV#LV#JLYHQ#
LQ#7DEOH 431#&RQILJXUH#WKH#ILUVW#WHUPLQDO#DW#WKH#HQG#RI#WKH#WHUPLQDWHG#6,/&#
'6//#WKHQ#FDOFXODWH#WKH#GLVWDQFH#IURP#WKH#IDUWKHVW#WR#WKH#QHDUHVW#WHUPLQDO1#)RU#
HYHU\#WHUPLQDO#+OHVV#WKDQ#IRXU,#QRW#FRQILJXUHG/#\RX#PD\#DGG#48#IW#+8#P,#WR#WKH#
GLVWDQFH#RI#WRWDO#WHUPLQDO#VHSDUDWLRQ1

7DEOH#43
&DEOH#W\SHV#DQG#H[WHQGHG#SDVVLYH#6,/&#'6/#OHQJWKV

&DEOH#W\SH
*DXJH
$:*

0D[LPXP#'6/#
OHQJWK
P#+IW1,

7RWDO#WHUPLQDO#
VHSDUDWLRQ
P#+IW1,

2XWVLGH#3,& 55 :33#+5633,# 73#+463,

2XWVLGH#3,& 57 833#+4973,# 73#+463,

2XWVLGH#3,& 59 673#+4443,# 69#+453,

2XWVLGH#SXOS 55 963#+53:3,# 75#+473,

2XWVLGH#SXOS 57 793#+4843,# 73#+463,

2XWVLGH#SXOS 59 673#+4443, 69#+453,

,QVLGH#ULVHU 55 :63#+56<3, 75#+473,

,QVLGH#ULVHU 57 833#+4973, 6;#+458,

,QVLGH#ULVHU 59 693#+44;3,# 68#+448,

,QVLGH#=#VWDWLRQ#+)74, 55 :63#+56<3,# 68#+448,

,QVLGH#=#VWDWLRQ#+)77, 55 8:3#+4;:3,# 66#+443,

,QVLGH#W\SH#'#+6#DQG#7#SDLU, 57 773#+4776,# 68#+448,

,QVLGH#W\SH#'#+58#SDLU, 57 733#+4643, 68#+448,
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#<;#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
%UDQFKHG#SDVVLYH#6,/&#'6/
7KLV#EXV#FRQILJXUDWLRQ#LV#VKRZQ#LQ#)LJXUH 561#

)LJXUH#56
%UDQFKHG#SDVVLYH#6,/&#'6/

7KH#EUDQFKHG#SDVVLYH#EXV#FRQILJXUDWLRQ#XVHV#WKH#H[LVWLQJ#EXLOGLQJ#ZLULQJ#
ZKHUH#WKH#6,/&#'6/#LV#WHUPLQDWHG#LQ#D#WHOHSKRQH#ZLULQJ#FORVHW1#7KH#
VLJQLILFDQW#IDFWRUV#LQ#WKLV#FRQILJXUDWLRQ#DUH#WKH#PD[LPXP#6,/&#'6/#OHQJWK/#
WKH#WRWDO#OHQJWK#RI#WKH#WZR#EUDQFKHV/#DQG#WKH#GLIIHUHQFH#EHWZHHQ#WZR#EUDQFK#
OHQJWKV1

5HFRPPHQGHG#UXOHV=

� &RQILJXUH#WKH#'6/#DV#DGDSWLYH#PRGH#WKURXJK#RYHUOD\#5:#
+02'(  17$6,1

� &RQILJXUH#QR#PRUH#WKDQ#IRXU#WHUPLQDOV1

� &RQILJXUH#QR#PRUH#WKDQ#WZR#WHUPLQDOV#SHU#EUDQFK1

� 8VH#D#433#ô#WHUPLQDWLQJ#UHVLVWRU#DW#WKH#HQG#RI#WKH#6,/&#'6/1

� 7KH#FDEOH#ORVV#PXVW#QRW#H[FHHG#61;#G%1

Meridian 1

Terminating
Resistor

AO378866

S/T interface DSL length

553-7685

RJ-45 jack

Modular Cable10m (33 ft)
 maximum

RJ-45 jack

Cross Connect
Terminals

Branch 2

Branch 1

Total branch
length
88606<340433 6WDQGDUG :133 $SULO 5333



#(QJLQHHULQJ#JXLGHOLQHV 3DJH#<<#RI#44;
0D[LPXP#6,/&#'6/#OHQJWK#GHSHQGV#RQ#WKH#FDEOH#W\SH#DQG#ZLUH#JDXJH1#)RU#
D#EUDQFKHG#SDVVLYH#EXV/#WKH#'6/#OHQJWK#LV#W\SLFDOO\=

� 4/<4<#IW#+8;8#P,#IRU#,QVLGH#=#VWDWLRQ#W\SH#FDEOH#55#$:*#

� 4/4<:#IW#+698#P,#IRU#,QVLGH#W\SH#'#FDEOH#57#$:*

� 4/366#IW#+648#P,#IRU#,QVLGH#ULVHU#W\SH#FDEOH#59#$:*

&DOFXODWH#WKH#OHQJWK#RI#WKH#6,/&#'6//#WKH#VXP#RI#WKH#EUDQFKHV/#DQG#GLIIHUHQFH#
LQ#WKH#OHQJWK#RI#WKH#EUDQFKHV1#5HIHU#WR#7DEOH 44#IRU#PD[LPXP#DOORZDEOH#
OLPLWV1

7DEOH#44
&DEOH#W\SHV#DQG#EUDQFKHG#SDVVLYH#6,/&#'6/#OHQJWKV

&DEOH#W\SH
*DXJH#
$:*

0D[LPXP#'6/#
OHQJWK
P#+IW1,

%UDQFKHG#
OHQJWKV#
P#+IW1,

2XWVLGH#3,& 55 673#+4448, 438#+678,

2XWVLGH#3,& 57 5:3#+;;8, 438#+678,

2XWVLGH#3,& 59 548#+:38, 433#+663,

2XWVLGH#SXOS 55 648#+4363, 443#+693,

2XWVLGH#SXOS 57 588#+;68, 438#+678,

2XWVLGH#SXOS 59 548#+:38, <8#+643,

,QVLGH#ULVHU 55 683#+4483, 443#+693,

,QVLGH#ULVHU 57 5:3#+;;8, 438#+678,

,QVLGH#ULVHU 59 553#+:53, 433#+663,

,QVLGH#=#VWDWLRQ#+)74, 55 683#+4483, 433#+663,

,QVLGH#=#VWDWLRQ#+)77, 55 5<8#+<98, <8#+643,

,QVLGH#W\SH#'#+6#DQG#7#SDLU, 57 583#+;53, 433#+663,
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#433#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
6,/&#'6/#WUXQN#FRQILJXUDWLRQ
:KHQ#\RX#DUH#FRQILJXULQJ#WUXQN#'6/V/#IROORZ#WKHVH#EDVLF#UXOHV=

� VSUHDG#WKH#WZR#%0FKDQQHOV#RXW#DV#PHPEHUV#RI#WKH#5RXWH#'DWD#%ORFN/#VR#
WKDW#LI#D#WUXQN#'6/#LV#RXW#RI#VHUYLFH/#WKH#VHDUFK#IRU#DQ#LGOH#WUXQN#ZLOO#QRW#
EH#LPSDLUHG1

� GR#QRW#H[FHHG#WKH#PD[LPXP#ORRS#OHQJWK#RI#4NP#+319#PL,#IRU#WKH#627#
LQWHUIDFH1

� LI#WKH#V\VWHP#UHIHUHQFH#FORFN#VRXUFH#LV#WR#EH#GUDZQ#IURP#WKH#6,/&/#WKH#
FRQQHFWLRQ#WR#WKH#FORFN#FRQWUROOHU#FDQ#RQO\#EH#IURP#'6/&3#DQG#'6/&4#
RI#WKH#6,/&#FDUG1#'6/&3#PD\#RQO\#EH#FRQILJXUHG#DV#WKH#SULPDU\#FORFN#
UHIHUHQFH#DQG#'6/&4#DV#WKH#VHFRQGDU\#FORFN#UHIHUHQFH1#$OVR/#HQVXUH#WKDW#
WKH#SURSHU#FDEOH#FRQQHFWLRQV#DUH#PDGH#EHWZHHQ#WKH#6,/&#DQG#WKH#FORFN#
FRQWUROOHU/#IROORZLQJ#WKH#SURFHGXUHV#GHVFULEHG#LQ#,6'1#%DVLF#5DWH#
,QWHUIDFH=#,QVWDOODWLRQ#+88606<340533,1

,QVLGH#W\SH#'#+58#SDLU, 57 ::3#+568, <8#+643,

&DEOH#W\SH
*DXJH#
$:*

0D[LPXP#'6/#
OHQJWK
P#+IW1,

%UDQFKHG#
OHQJWKV#
P#+IW1,
88606<340433 6WDQGDUG :133 $SULO 5333



#(QJLQHHULQJ#JXLGHOLQHV 3DJH#434#RI#44;
8,/&#'6/#OLQH#FRQILJXUDWLRQ
7KH#8,/&#VXSSRUWV#RQO\#SRLQW0WR0SRLQW#WUDQVPLVVLRQ1#7KH#PD[LPXP#OHQJWK#RI#
WKH#8#LQWHUIDFH#'6/#LV#GHWHUPLQHG#E\#WKH#PD[LPXP#ORRS#ORVV/#EXW#W\SLFDOO\#
VKRXOG#QRW#H[FHHG#818#NP#+616#PL,1#7DEOH 45#JLYHV#WKH#PD[LPXP#
UHFRPPHQGHG#8#'6/#OHQJWK1#7KH#PD[LPXP#ORVV#LV#79#G%###73#N+1#

+RZHYHU/#WR#PHHW#WKH#PDQGDWRU\#ELW#HUURU#UDWH#SHUIRUPDQFH#RI#430:#RU#EHWWHU#
LQ#DOO#FDVHV/#D#PD[LPXP#OLPLW#RI#73#G%#FDEOH#ORVV#LV#UHFRPPHQGHG1#

1RWH= 7KLV#LQWHUIDFH#LV#GHVLJQHG#WR#XWLOL]H#PRVW#RI#WKH#H[LVWLQJ#QRQ0
ORDGHG#WZLVWHG#SDLU#ZLULQJ#LQ#1RUWK#$PHULFD1#1RW#DOO#WKH#WZLVWHG#SDLU#
FDEOHV#DUH#VXLWDEOH#IRU#,6'1#%5,#DSSOLFDWLRQ1#%HIRUH#\RX#XVH#D#VHFWLRQ#RI#
WKLV#FDEOH/#\RX#PXVW#YHULI\#LWV#VXLWDELOLW\#E\#SHUIRUPLQJ#WKH#IROORZLQJ#
WHVWV=

� GHWHUPLQH#WKH#W\SH#DQG#OHQJWK#RI#WKH#FDEOH/#DQG#WKH#WRWDO#VLJQDO#ORVV#RI#WKH#
'6/#+FDOFXODWHG#XVLQJ#7DEOH 46,

� GHWHUPLQH#WRWDO#VLJQDO#ORVV#FRQWULEXWHG#E\#WKH#EULGJH#WDSV#RQ#WKH#'6/#+41:#
GE2NIW+NP,#DQG#XS#WR#814#GE#IRU#HDFK#EULGJH#WDS#OHQJWK,

� YHULI\#WKDW#WKHUH#DUH#QR#FRQVLVWHQW#RU#UDQGRP#QRLVH#VRXUFHV#WKDW#PD\#
DIIHFW#WKH#WUDQVPLVVLRQ#TXDOLW\#+L1H1/#XVLQJ#D#%LW#(UURU#5DWH#WHVWHU/#WKH#

UHVXOW#VKRXOG#EH#EHWWHU#WKDQ#430:#HUURU#UDWH#IRU#DW#OHDVW#63#PLQXWHV,

1RWH= $OO#FDOFXODWHG#ORVVHV#DERYH#VKRXOG#WRWDO#OHVV#WKDQ#

73G%###73#N+#+%(5#è#430:,1

� GHWHUPLQH#WKH#RXWOHW#SLQRXW#DW#WKH#WHUPLQDO#ORFDWLRQ
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#435#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
)LJXUH 57#VKRZV#D#W\SLFDO#8#LQWHUIDFH#'6/#ZLWK#DQ#174#WHUPLQDWLQJ#WKH#'6/#
DQG#SURYLGLQJ#DQ#627#LQWHUIDFH#WR#DQ#,6'1#%5,#WHUPLQDO1#

)LJXUH#57
3RLQW0WR03RLQW#8,/&#'6/

Meridian 1

S/T interface DSL length

553-7686

Modular Cable10m (33 ft)
maximum

Cross Connect
Terminals

NT1

Network
Termination
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#(QJLQHHULQJ#JXLGHOLQHV 3DJH#436#RI#44;
7DEOH 45#OLVWV#WKH#PD[LPXP#UHFRPPHQGHG#ORRS#OHQJWK#ZKLFK#VKRXOG#EH#
FRQVLGHUHG#LQ#8#LQWHUIDFH#'6/#LQVWDOODWLRQV#ZLWKRXW#DQ\#EULGJH#WDSV#+UHIHU#
WR#7DEOH#45#IRU#D#JXLGHOLQH#IRU#FDOFXODWLQJ#'6/#ORRS#ORVV#IRU#8#LQWHUIDFH#'6/#
LQVWDOODWLRQV#ZLWK#EULGJH#WDSV,1#

7DEOH#45
0D[LPXP#UHFRPPHQGHG#8#'6/#OHQJWK

7DEOH 46#LV#UHFRPPHQGHG#DV#D#JXLGHOLQH#IRU#FDOFXODWLQJ#VHOHFWHG#8#LQWHUIDFH#
'6/#ORRS#ORVV1#8VH#WKH#/HQJWK#NP#+NIW1,#DQG#/RVV#G%#FROXPQV#WR#UHFRUG#
\RXU#FDOFXODWLRQV1#6HOHFW#WKH#FRUUHVSRQGLQJ#ORVV#+G%2NIW,#EDVHG#RQ#WKH#W\SH#RI#
FDEOH#XVHG#DQG#PXOWLSO\#E\#WKH#FDEOH#OHQJWK1#$IWHU#FDOFXODWLQJ#DOO#WKH#ORVVHV#
GXH#WR#WKH#'6/#XVHG/#FDOFXODWH#ORVVHV#GXH#WR#EULGJH#WDSV1#)RU#DQ\#EULGJH#WDS#
ZLWK#OHQJWK#H[FHHGLQJ#6#NIW/#RQO\#DGG#814#G%1#$GG#DOO#WKH#ORVVHV#GXH#WR#WKH#
'6/#DQG#GXH#WR#EULGJH#WDSV/#DQG#UHFRUG#\RXU#FDOFXODWLRQV1#7KH#WRWDO#ORVV#
VKRXOG#QRW#H[FHHG#WKH#UHFRPPHQGHG#PD[LPXP#ORVV#RI#73#G%1

1RWH= 7KH#EULGJH#WDSV#DUH#QRW#WHUPLQDWHG#DQG#DUH#OHIW#XQXVHG1#$#FRPSOHWH#
NQRZOHGJH#DERXW#WKH#FKDUDFWHULVWLFV#RI#WKH#'6/#VHOHFWHG#LV#
UHFRPPHQGHG1#.HHS#WKH#'6/#DV#VLPSOH#DQG#DV#VKRUW#DV#SRVVLEOH#WR#REWDLQ#
PD[LPXP#SHUIRUPDQFH1

&DEOH#JDXJH#
$:*

0D[LPXP#UHFRPPHQGHG#OHQJWK
NP#+NIW1,#

59 7173#+4718,

57 9188#+5418,

55 ;1;3#+5<13,

PL[ 8183#+4;13,
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#437#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
7DEOH#46
8#'6/#FDEOH#FDOFXODWLRQV

,WHP
*DXJH
$:* ,QVXODWLRQ#W\SH

/RVV
G%2NP#+G%2

NIW1,
/HQJWK
NP#+NIW1,#

/RVV
G%

4 4< 3,& 413#+616,

5 4< SXOS 414#+619,

6 55 3,& 417#+719,

7 55 3,& 418#+71<,

8 57 3,& 41;#+81<,

9 57 SXOS 41<#+916,

: 59 3,&#RU#SXOS 51;#+<15,

; &XVWRPHU#SUHPLVHV#ZLULQJ 41;#+81<,

< /RFDO#H[FKDQJH#ZLULQJ 51;#+<15,

43 EULGJH#WDS#4

44 EULGJH#WDS#5

45 EULGJH#WDS#6

46 EULGJH#WDS#7

47 EULGJH#WDS#8

48 EULGJH#WDS#9

7RWDO#ORVV#LQ#G%#+DGG#LWHPV#4#WKURXJK#48,

5HFRPPHQGHG#PD[LPXP#ORVV# #73#G%
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#(QJLQHHULQJ#JXLGHOLQHV 3DJH#438#RI#44;
)LJXUH 58#VKRZV#D#'6/#H[WHQVLRQ#ZKHUH#WKH#8#LQWHUIDFH#LV#XVHG#WR#H[WHQG#WKH#
ORRS#WR#DQ#174#DQG#IURP#WKH#174#LW#VKRZV#DQ#627#LQWHUIDFH#FRQQHFWLQJ#WZR#
,6'1#%5,#WHUPLQDOV1

)LJXUH#58
8,/&#'6/#XVHG#DV#DQ#H[WHQVLRQ#IRU#DQ#627#LQWHUIDFH#ORRS

Meridian 1 Terminating
Resistor

AO378866

S/T interface loop length

553-7687

Network
Terminator

Cross Connect
Terminals

NT1
S/T Interface

Voice Terminal

DataTerminal

UILC DSL
length

SILC DSL
length
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#439#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
7HUPLQDO#DGGUHVVLQJ#DQG#VHUYLFH#SURILOH#DVVLJQPHQW
7HUPLQDO#6HUYLFH#3URILOHV#+763V,#DUH#VHUYLFH#SURILOH#VSHFLILFDWLRQV#VWRUHG#LQ#
WKH#GDWDEDVH#WKDW#FDQ#EH#DVVRFLDWHG#ZLWK#YDULRXV#WHUPLQDOV#GXULQJ#WHUPLQDO#
LQLWLDOL]DWLRQ#DQG#WKDW#GHILQH#WKH#WHUPLQDO#'1/#FODVV#RI#VHUYLFH/#FDOO#UHVWULFWLRQ#
OHYHOV/#DQG#RWKHU#VHUYLFH#DQG#IHDWXUH#DWWULEXWHV1#,6'1#7HUPLQDO#LQLWLDOL]DWLRQ#
RFFXUV#ZKHQ#D#WHUPLQDO#LV#LQVWDOOHG/#HYHU\#WLPH#WKH#V\VWHP#LV#V\VORDGHG/#RU#
ZKHQ#WKH#0,63#RU#WKH#OLQH#FDUG#WR#ZKLFK#WKH#WHUPLQDO#LV#FRQQHFWHG#LV#UHSODFHG1

,6'1#%5,#WHUPLQDO#DGGUHVVLQJ
$Q#,6'1#%5,#WHUPLQDO#FRQQHFWHG#WR#D#'6/#LV#DGGUHVVHG#E\#XVLQJ#ERWK#WKH#
SK\VLFDO#DGGUHVV#DQG#WKH#ORJLFDO#DGGUHVV/#ZKHUH=

� WKH#SK\VLFDO#DGGUHVV#LV#O/#V/#F/#GVO&#+RU#F/#DVO&#IRU#2SWLRQ#44&,#UHSUHVHQWLQJ#
WKH#SK\VLFDO#+OD\HU#4,#LGHQWLILHU

� WKH#ORJLFDO#DGGUHVV#LV#GHILQHG#DV#7HUPLQDO#(QG0SRLQW#,GHQWLILHU#+7(,,/#
ZKLFK#LV#D#GDWD#OLQN#+OD\HU#5,#LGHQWLILHU#DQG#WKH#7HUPLQDO#6HUYLFH#3URILOH#
+763,/#ZKLFK#LV#D#QHWZRUN#+OD\HU#6,#LGHQWLILHU

7KH#8VHU#6HUYLFH#,GHQWLILHU#+86,',#XQLTXHO\#LGHQWLILHV#WKH#7HUPLQDO#6HUYLFH#
3URILOH#+763,#QXPEHU#+WKHUH#PD\#EH#XS#WR#49#763V#SHU#'6/1,#7KH#6HUYLFH#
3URILOH#,'#+63,',#LV#D#UHIHUHQFH#WR#WKH#763/#ZKLFK#FRQWDLQV#WKH#'11

7KH#63,'#LV#DQ#LGHQWLILFDWLRQ#QXPEHU#+DQ\#FRPELQDWLRQ#RI#4053#DOSKDQXPHULF#
FKDUDFWHUV,#WKDW#LV#FRQILJXUHG#LQ#RYHUOD\#5:1#7KH#63,'#LV#HQWHUHG#LQ#
RYHUOD\#5:/#LQ#DVVRFLDWLRQ#ZLWK#WKH#763/#DQG#LV#DOVR#HQWHUHG#RQ#WKH#WHUPLQDO#
NH\SDG#GXULQJ#LQLWLDOL]DWLRQ1#$OO#WKH#WHUPLQDOV#RQ#D#'6/#WKDW#VKDUH#WKH#VDPH#
763#ZLOO#KDYH#WKH#VDPH#86,'1

$VVLJQLQJ#WKH#7HUPLQDO#(QG0SRLQW#,GHQWLILHU#+7(,,
$#7(,#LV#DVVRFLDWHG#ZLWK#HVWDEOLVKLQJ#WKH#GDWD#OLQN#+OD\HU#5,#FRQQHFWLRQ#
EHWZHHQ#D#WHUPLQDO#DQG#WKH#QHWZRUN1#7KH#7(,#LV#D#WHUPLQDO#ORJLFDO#DGGUHVV#WKDW#
LV#XVHG#E\#WKH#0,63#WR#DGGUHVV#D#WHUPLQDO#GXULQJ#WKH#H[FKDQJH#RI#OD\HU 5#
LQIRUPDWLRQ#PHVVDJHV#ZLWK#WKDW#WHUPLQDO1#(DFK#ORJLFDO#WHUPLQDO#LV#DVVRFLDWHG#
ZLWK#RQH#XQLTXH#7(,1#8S#WR#53#7(,V#FDQ#EH#DVVLJQHG#WR#WKH#ORJLFDO#WHUPLQDOV#
RQ#RQH#'6/1#
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#(QJLQHHULQJ#JXLGHOLQHV 3DJH#43:#RI#44;
0HULGLDQ#4#SURYLGHV#WZR#W\SHV#RI#7(,V#EDVHG#RQ#WKHLU#DVVLJQPHQW#PHWKRG1#
7KHVH#DUH=

� G\QDPLF#7(,/#DXWRPDWLFDOO\#DVVLJQHG#E\#WKH#0,63

� VWDWLF#7(,/#HQWHUHG#LQWR#WKH#WHUPLQDO#E\#WKH#XVHU#RQ#WKH#WHUPLQDO#NH\#SDG

'\QDPLF#7(,
7HUPLQDOV#VXSSRUWLQJ#WKH#G\QDPLF#7(,#DVVLJQPHQW#UHFHLYH#WKHLU#7(,#
DXWRPDWLFDOO\#ZKHQ#WKH#WHUPLQDO#LV#FRQQHFWHG#WR#WKH#'6/1#7KH#0,63#GHWHFWV#
WKH#WHUPLQDO#RQ#WKH#ORRS#DQG#DVVLJQV#WR#LW#DQ#XQDVVLJQHG#7(,1#7KH#UDQJH#RI#WKH#
DXWRPDWLFDOO\#DVVLJQDEOH#7(,#QXPEHUV#LV#IURP#97#WR#4591#7(,#45:#LV#XVHG#IRU#
VHQGLQJ#EURDGFDVW#PHVVDJHV1#$#GLIIHUHQW#7(,#PD\#EH#G\QDPLFDOO\#DVVLJQHG#
E\#WKH#V\VWHP#HYHU\#WLPH#LW#LV#LQLWLDOL]HG1

6WDWLF#7(,
7KH#WHUPLQDOV#WKDW#GR#QRW#VXSSRUW#G\QDPLF#7(,#DVVLJQPHQW#XVH#VWDWLF#7(,#
DVVLJQPHQW1#7KH#7(,#FDQ#EH#XQLTXHO\#LGHQWLILHG#DW#WKH#GDWD#OLQN#OD\HU#5,1#,W#FDQ#
EH#DVVLJQHG#WR#RQH#ORJLFDO#WHUPLQDO#DW#D#WLPH/#WKDW#LV/#WKHUH#LV#D#RQH0WR0RQH#
PDSSLQJ#RI#7(,#WR#ORJLFDO#WHUPLQDO1

7KH#VWDWLF#7(,#DVVLJQPHQW#LV#SHUIRUPHG#E\#HQWHULQJ#DQ#XQDVVLJQHG#7(,#
QXPEHU#IURP#3#WR#96#GLUHFWO\#LQWR#WKH#WHUPLQDO#XVLQJ#LWV#NH\#SDG1#7KLV#7(,#LV#
DVVLJQHG#WR#WKDW#WHUPLQDO#DV#ORQJ#DV#WKH#WHUPLQDO#LV#RSHUDWLRQDO1#,I#WKH#WHUPLQDO#
EHFRPHV#LQRSHUDWLYH/#WKH#DVVRFLDWHG#'6/#KDV#WR#EH#UHLQLWLDOL]HG1#

1RWH= $#SDFNHW#GDWD#WHUPLQDO#PXVW#EH#RI#WKH#VWDWLF#7(,#W\SH1

)LJXUH 59#LOOXVWUDWHV#KRZ#D#VLQJOH#SK\VLFDO#WHUPLQDWLRQ#PD\#DFWXDOO\#FRQQHFW#
PXOWLSOH#ORJLFDO#WHUPLQDOV1#(DFK#670LQWHUIDFH#'6/#FDQ#VXSSRUW#XS#WR#HLJKW#
SK\VLFDO#WHUPLQDWLRQV/#DQG#XS#WR#53#ORJLFDO#WHUPLQDOV1#(DFK#ORJLFDO#WHUPLQDO#
KDV#DVVLJQHG#RQH#XQLTXH#7(,/#ZKLFK#UHSUHVHQWV#WKH#OD\HU#5#ORJLFDO#DGGUHVV#IRU#
WKDW#WHUPLQDO1
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#43;#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
)LJXUH#59
0XOWLSOH#ORJLFDO#WHUPLQDOV#RQ#RQH#SK\VLFDO#WHUPLQDWLRQ

Voice 
Terminal

Circuit Switched
Data Terminal

D-Channel Packet
Data Terminal

Terminating
Resistor

AO378866

Dynamic TEI Dynamic TEI

Logical Terminal
number 1

Logical Terminal
number 3

Logical Terminal
number 2

Digital Subscriber Loop  (DSL)

553-7689

Physical
Termination

Static TEI
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#(QJLQHHULQJ#JXLGHOLQHV 3DJH#43<#RI#44;
7\SHV#RI#,6'1#%5,#WHUPLQDOV
,6'1#%5,#WHUPLQDOV#DUH#GLYLGHG#LQWR#IRXU#FDWHJRULHV#EDVHG#RQ#OD\HU 6#DQG#
OD\HU#5#LQLWLDOL]DWLRQ#SURFHGXUHV=

� LQLWLDOL]LQJ#WHUPLQDO#ZLWK#G\QDPLF#7(,#DVVLJQPHQW

� LQLWLDOL]LQJ#WHUPLQDO#ZLWK#VWDWLF#7(,#DVVLJQPHQW

� QRQ0LQLWLDOL]LQJ#WHUPLQDO#ZLWK#G\QDPLF#7(,#DVVLJQPHQW#

� QRQ0LQLWLDOL]LQJ#WHUPLQDO#ZLWK#VWDWLF#7(,#DVVLJQPHQW

,QLWLDOL]LQJ#WHUPLQDO#ZLWK#G\QDPLF#7(,#DVVLJQPHQW
(DFK#LQLWLDOL]LQJ#WHUPLQDO#KDV#DQ#LGHQWLILFDWLRQ#QXPEHU#FDOOHG#D#6HUYLFH#
3URILOH#,'#+63,',#WKDW#LV#HQWHUHG#LQWR#WKH#WHUPLQDO#E\#WKH#XVHU#ZKHQ#WKH#
WHUPLQDO#LV#LQVWDOOHG1#7KLV#QXPEHU#LV#XVXDOO\#WKH#GLUHFWRU\#QXPEHU#ZLWK#RQH#RU#
WZR#DOSKDQXPHULF#FKDUDFWHUV#DSSHQGHG#WR#LW/#DOWKRXJK#LW#FDQ#EH#DQ\#
DOSKDQXPHULF#QXPEHU#XS#WR#53#GLJLWV#ORQJ1#7KH#63,'#LV#XVHG#E\#WKH#0,63#WR#
LGHQWLI\#WKH#WHUPLQDO#DQG#WR#DVVLJQ#WR#LW#VSHFLILF#VHUYLFH#DWWULEXWHV#GXULQJ#
OD\HU#6#LQLWLDOL]DWLRQ1#

%HIRUH#OD\HU#6#WHUPLQDO#LQLWLDOL]DWLRQ#FDQ#VWDUW/#OD\HU#5#PXVW#EH#IXOO\#
HVWDEOLVKHG/#ZKLFK#LQFOXGHV#7(,#DVVLJQPHQW1#7KH#7(,#PD\#EH#'\QDPLF#+WKH#
0,63#DVVLJQV#DQ#XQDVVLJQHG#7(,,#RU#6WDWLF#+WKH#7(,#LQ#PDQXDOO\#HQWHUHG#RQ#
WKH#WHUPLQDO#NH\#SDG,1#7KH#WHUPLQDO#PXVW#WKHQ#KDYH#LWV#63,'#QXPEHU#HQWHUHG#
DW#WKH#WHUPLQDO#NH\#SDG1#

/D\HU#6#LQLWLDOL]DWLRQ#ZLWK#G\QDPLF#7(,#DVVLJQPHQW#VWDUWV#ZKHQ#WKH#WHUPLQDO#
WUDQVPLWV#LWV#63,'#WR#WKH#0,63#XVLQJ#DQ#LQIRUPDWLRQ#PHVVDJH1#7KH#0,63#
DFNQRZOHGJHV#WKH#PHVVDJH#DQG#VHQGV#DQ#HQG0SRLQW#LGHQWLILHU#PHVVDJH#WKDW#
FRQWDLQV#WZR#LGHQWLILFDWLRQ#SDUDPHWHUV>#WKH#8VHU#6HUYLFH#,GHQWLILHU#+86,',#
DQG#WKH#7HUPLQDO#,GHQWLILHU#+7,',1#

,QLWLDOL]LQJ#WHUPLQDO#ZLWK#VWDWLF#7(,#DVVLJQPHQW
)RU#DQ#LQLWLDOL]LQJ#WHUPLQDO#WKDW#GRHV#QRW#VXSSRUW#WKH#G\QDPLF#7(,#
DVVLJQPHQW/#WKH#HQG0SRLQW#LGHQWLILFDWLRQ#SDUDPHWHUV#86,'#DQG#7,'#DUH#QRW#
DXWRPDWLFDOO\#DVVLJQHG#E\#WKH#0,631#%HIRUH#OD\HU#6#WHUPLQDO#LQLWLDOL]DWLRQ#FDQ#
VWDUW/#WKH#WHUPLQDO#PXVW#KDYH#LWV#63,'#HQWHUHG#DW#WKH#WHUPLQDO#NH\SDG#

/D\HU#6#LQLWLDOL]DWLRQ#VWDUWV#ZKHQ#WKH#WHUPLQDO#WUDQVPLWV#LWV#63,'#WR#WKH#0,63#
XVLQJ#DQ#LQIRUPDWLRQ#PHVVDJH1#7KH#0,63#DFNQRZOHGJHV#WKH#PHVVDJH#DQG#
DVVLJQV#D#763#WR#WKH#WHUPLQDO1
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#443#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
1RQ0LQLWLDOL]LQJ#WHUPLQDO#ZLWK#G\QDPLF#7(,#DVVLJQPHQW
$#QRQ0LQLWLDOL]LQJ#WHUPLQDO#GRHV#QRW#VXSSRUW#WKH#G\QDPLF#7(,#DVVLJQPHQW#DQG#
LV#QRW#DVVRFLDWHG#ZLWK#D#63,'#QXPEHU1#+RZHYHU/#QRQ0LQLWLDOL]LQJ#WHUPLQDOV#
PD\#VXSSRUW#G\QDPLF#7(,#DVVLJQPHQW#ZKHUH#WKH#0,63#DXWRPDWLFDOO\#DVVLJQV#
DQ#XQDVVLJQHG#7(,#ZKHQ#WKH#WHUPLQDO#LV#LQVWDOOHG#RU#ZKHQ#WKH#V\VWHP#RU#WKH#
FDUGV#DUH#UHVHW1#

7KH#UDQJH#RI#WKH#DXWRPDWLFDOO\#DVVLJQDEOH#7(,#QXPEHUV#LV#IURP#97#WR#4591#
%HFDXVH#WKHVH#WHUPLQDOV#GR#QRW#VXSSRUW#OD\HU#6#LQLWLDOL]DWLRQ#SURFHGXUHV/#WKH#
0,63#DVVLJQV#WKH#VDPH#GHIDXOW#763#WR#DOO#WHUPLQDOV#RI#WKLV#W\SH#RQ#D#VSHFLILF#
'6/1#7KH#GHIDXOW#763#LV#GHILQHG#E\#VSHFLI\LQJ#86,'# #3#LQ#RYHUOD\#5:1#

1RQ0LQLWLDOL]LQJ#WHUPLQDO#ZLWK#VWDWLF#7(,#DVVLJQPHQW
$#QRQ0LQLWLDOL]LQJ#WHUPLQDO#GRHV#QRW#VXSSRUW#WKH#G\QDPLF#7(,#DVVLJQPHQW#DQG#
LV#QRW#DVVRFLDWHG#ZLWK#D#63,'#QXPEHU1#7KH#QRQ0LQLWLDOL]LQJ#WHUPLQDOV#PD\#
VXSSRUW#VWDWLF#7(,#DVVLJQPHQW#ZKHUH#WKH#XVHU#DVVLJQV#DQ#XQDVVLJQHG#7(,#E\#
HQWHULQJ#WKH#7(,#QXPEHU#RQ#WKH#WHUPLQDO#NH\#SDG#ZKHQ#WKH#WHUPLQDO#LV#
LQVWDOOHG#RU#ZKHQ#WKH#V\VWHP#RU#WKH#FDUGV#DUH#LQLWLDOL]HG1

7KH#VWDWLF#7(,#DVVLJQPHQW#LV#SHUIRUPHG#E\#HQWHULQJ#DQ#XQDVVLJQHG#7(,#
QXPEHU#IURP#3#WR#96#GLUHFWO\#LQWR#WKH#WHUPLQDO#XVLQJ#LWV#NH\#SDG1#%HFDXVH#
WKHVH#WHUPLQDOV#GR#QRW#VXSSRUW#OD\HU#6#LQLWLDOL]DWLRQ#SURFHGXUHV/#WKH#0,63#
DVVLJQV#WKH#VDPH#GHIDXOW#763#WR#DOO#WHUPLQDOV#RI#WKLV#W\SH#RQ#D#VSHFLILF#'6/1#
7KH#GHIDXOW#763#LV#GHILQHG#E\#VSHFLI\LQJ#86,'# #3#LQ#RYHUOD\#5:1

)LJXUH 5:#VKRZV#GLIIHUHQW#W\SHV#RI#WHUPLQDOV#DQG#WKHLU#UHODWLRQVKLS#WR#HDFK#
RWKHU#ZKHQ#WKH\#DUH#FRQQHFWHG#WR#WKH#VDPH#'6/1#,W#DOVR#VKRZV#KRZ#WKH#
WHUPLQDO#LQLWLDOL]DWLRQ#SDUDPHWHUV#DUH#KDQGOHG#IRU#GLIIHUHQW#W\SHV#RI#WHUPLQDOV1
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#(QJLQHHULQJ#JXLGHOLQHV 3DJH#444#RI#44;
)LJXUH#5:
7HUPLQDO#LQLWLDOL]DWLRQ#DQG#VHUYLFH#SURILOH#DVVLJQPHQW#H[DPSOHV

 

SPID=2003 
(USID=4) 
(TEI=85)

Service Profile C

SPID=2002 
(USID=4) 
(TEI=83)

Service Profile C

Initializing terminal with dynamic TEI 
assignment 

SPID=2003 
(USID=4)
TEI=11

Service Profile C

Initializing terminal with static TEI assignment

Default Service 
Profile 

TEI 
USID 

Automatically 
Assigned 

Parameters

Non-Initializing terminal with dynamic 
TEI assignment

(TEI=76)

Default Service 
Profile

Initializing terminal with dynamic TEI 
assignment 

Initializing terminal with dynamic TEI assignment 

Service Profile B

TSP A assigned 
to: SPID=2001      
USID =2

TSP B assigned 
to: SPID=2000      
USID =3

Service Profile A

SPID=2000  
(USID=3) 
(TEI=82)

Service Profile A

SPID=2001 
(USID=2)  
TEI=10

Service Profile B

MISP

Initializing terminal with static TEI assignment 

TSP C assigned 
to: SPID=2002      
USID =4

to: SPID=2003      
USID =4

USID 

Automatically 
Assigned 

Parameters

TEI 
USID 

Automatically 
Assigned 

Parameters

TEI 
USID 

Automatically 
Assigned 

Parameters

USID 

Automatically 
Assigned 

Parameters

TEI

Automatically 
Assigned 

Parameters

Service Profile C
TSP C assigned 

Service Profile C

Default TSP 
assigned 
to: USID =0

Service Profile C

TSP C assigned 
to: SPID=2003      
USID =4

Service Profile C

Service Profile C

Service Profile C

TSP C assigned
to:SPID=2003
USID=4

TSP C assigned
to:SPID=2002
USID=4

TSP C assigned
to:SPID=2003
USID=4

553-7690

Voice

Voice/ Data

TSP=C 
for all three
terminals

Voice/ Data

Voice

Voice/ Data
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#445#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
,6'1#%5,#WHUPLQDO#LQWHUIDFH#VSHFLILFDWLRQ
,6'1#%5,#SURYLGHV#WZR#W\SHV#RI#LQWHUIDFHV1#7KH\#DUH=

� 627#LQWHUIDFH

� 8#LQWHUIDFH

$#WHUPLQDO#FRQQHFWHG#WR#DQ#LQWHUIDFH#RYHU#D#'6/#PXVW#PHHW#WKH#LQWHUIDFH#
VSHFLILFDWLRQ#UHTXLUHPHQWV1#(DFK#WHUPLQDO#PXVW#SURYLGH#D#MDFN#RI#WKH#
DSSURSULDWH#W\SH#DQG#ZLWK#WKH#DSSURSULDWH#SLQRXWV#IRU#WKH#LQWHUIDFH1

627#LQWHUIDFH#VSHFLILFDWLRQ
7KH#627#LQWHUIDFH#XVHV#DQ#;0FRQGXFWRU#PRGXODU#FDEOH#WHUPLQDWHG#ZLWK#DQ#;0SLQ#
5-078#SOXJ1#$Q#;0SLQ#5-078#MDFN#ORFDWHG#RQ#WKH#WHUPLQDO#LV#XVHG#WR#FRQQHFW#
WKH#WHUPLQDO#WR#WKH#'6/#XVLQJ#WKLV#PRGXODU#FDEOH1#7DEOH 47#VKRZV#WKH#
FRQQHFWRU#SLQ#DVVLJQPHQW#IRU#WKH#MDFN#DQG#WKH#SOXJ/#IURP#WKH#174#VLGH#WR#WKH#
WHUPLQDO1#,W#DOVR#VKRZV#WKH#VLJQDO#QDPHV#IRU#HDFK#LQWHUIDFH#SLQ#DW#WKH#6,/&#DQG#
DW#WKH#WHUPLQDO1

1RWH= 3RZHU#6LQN#5#SURYLGHV#DQ#RSWLRQDO#PHDQV#RI#SRZHULQJ#WKH#
WHUPLQDO#IURP#D#FRPPRQ#VXSSO\#LQ#WKH#ZLULQJ#FORVHW1#3RZHU#6RXUFH#6#
SURYLGHV#WKH#SRZHU#IURP#WKH#WHUPLQDO#WR#WKH#174#LI#WKH#174#GRHV#QRW#KDYH#
D#ORFDO#SRZHU#VRXUFH1#8S#WR#5#ZDWWV#RI#SRZHU#LV#VXSSOLHG#E\#WKH#6,/&#WR#
WKH#WHUPLQDOV#RQ#WKH#'6/1#7KLV#SRZHU#LV#VLPSOH[HG#RYHU#WKH#7[#DQG#5[#
SDLUV#SURYLGHG#E\#07;#9#+073#9#IRU#(XURSH,#VXSSO\#RQ#WKH#6,/&1#7KH#5[#
SDLU#LV#SRVLWLYH#ZLWK#UHVSHFW#WR#WKH#7[#SDLU1
88606<340433 6WDQGDUG :133 $SULO 5333



#(QJLQHHULQJ#JXLGHOLQHV 3DJH#446#RI#44;
7DEOH#47
627#LQWHUIDFH#FRQQHFWRU#VSHFLILFDWLRQ/#IURP#174#WR#WHUPLQDO

3LQ#QXPEHU 7HUPLQDO#SLQ#VLJQDO#QDPH 6,/&#SLQ#VLJQDO#QDPH#

4 3RZHU#6RXUFH#6 1RW#DSSOLFDEOH

5 3RZHU#6RXUFH#6 1RW#DSSOLFDEOH

6 7[#. 5[#.

7 5[#. 7[#.

8 5[#0 7[#0

9 7[#0 5[#0

: 3RZHU#6LQN#5#+0, 1RW#DSSOLFDEOH

; 3RZHU#6LQN#5#+., 1RW#DSSOLFDEOH
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ



3DJH#447#RI#44;##(QJLQHHULQJ#JXLGHOLQHV
8#LQWHUIDFH#VSHFLILFDWLRQ
7KH#8#LQWHUIDFH#XVHV#D#50FRQGXFWRU#WZLVWHG#SDLU#FDEOH#WHUPLQDWHG#ZLWK#D#5-078#
MDFN1#$Q#5-078#MDFN#ORFDWHG#RQ#WKH#WHUPLQDO#LV#XVHG#WR#FRQQHFW#WKH#WHUPLQDO#WR#
WKH#'6/#XVLQJ#WKLV#WZLVWHG#SDLU#FDEOH1

7KH#FRQQHFWRU#SLQ#DVVLJQPHQWV#IRU#WKH#MDFN#DQG#SOXJ#DUH#VKRZQ#LQ#7DEOH 481#
7KH#WDEOH#DOVR#VKRZV#WKH#VLJQDO#QDPHV#IRU#HDFK#LQWHUIDFH#SLQ#DW#WKH#8,/&#DQG#
DW#WKH#WHUPLQDO1

1RWH= 7KH#8#LQWHUIDFH#PHHWV#DOO#WKH#VDIHW\#SURWHFWLRQ#UHTXLUHPHQWV#
VSHFLILHG#E\#8/#+478<,/#&6$/#789/#DQG#)&&#+9;1635#DQG#9;1637,1#
7KHVH#UHTXLUHPHQWV#SURYLGH#SURWHFWLRQ#DJDLQVW#LQVLGH#DQG#RXWVLGH#SODQW#
IRUHLJQ#YROWDJHV1#,Q#DGGLWLRQ#WR#RWKHU#SURWHFWLRQ#FRPSRQHQWV#XVHG#RQ#WKH#
ERDUG/#40$PS#+4589#YROWDJH#UDWLQJ,#IXVHV#DUH#XVHG#LQ#VHULHV#WR#HQVXUH#DOO#
WKH#VDIHW\#UHTXLUHPHQWV1#7KHVH#IXVHV#PXVW#EH#UHSODFHG#LI#QHHGHG#ZLWK#WKH#
VDPH#W\SH#DQG#UDWLQJ#RQO\#WR#FRQWLQXRXVO\#SURWHFW#DJDLQVW#WKH#ULVN#RI#ILUH1

7DEOH#48
8#LQWHUIDFH#FRQQHFWRU#VSHFLILFDWLRQ

3LQ#1XPEHU 7HUPLQDO#3LQ#6LJQDO#1DPH 8,/&#3LQ#6LJQDO#1DPH#

4 1RW#XVHG 1RW#DSSOLFDEOH

5 1RW#XVHG 1RW#DSSOLFDEOH

6 1RW#XVHG 1RW#DSSOLFDEOH

7 7UDQVPLW#RU#5HFHLYH 7UDQVPLW#RU#5HFHLYH

8 7UDQVPLW#RU#5HFHLYH# 7UDQVPLW#RU#5HFHLYH

9 1RW#XVHG 1RW#DSSOLFDEOH

: 1RW#XVHG 1RW#DSSOLFDEOH

; 1RW#XVHG 1RW#DSSOLFDEOH
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#(QJLQHHULQJ#JXLGHOLQHV 3DJH#448#RI#44;
&RPSDWLEOH#,6'1#%5,#WHUPLQDOV
7KH#OLVW#RI#WHUPLQDOV#GHHPHG#FRPSDWLEOH#PD\#FKDQJH#ZLWKRXW#QRWLFH1#5HIHU#WR#
7DEOH 491

7R#REWDLQ#WKH#ODWHVW#OLVW#RI#FRPSDWLEOH#WHUPLQDOV#DQG#RUGHULQJ#FRGHV/#FRQWDFW#
\RXU#1RUWHO#1HWZRUNV#UHSUHVHQWDWLYH1

7DEOH#49
,6'1#%5,#WHUPLQDOV

7HUPLQDO#W\SH 'HVFULSWLRQ

0864:7'; $#0HULGLDQ#4#WHOHSKRQH#HTXLSSHG#ZLWK#YRLFH#WUDQVPLVVLRQ#RSWLRQV#DQG#
FLUFXLW0VZLWFKHG#RU#SDFNHW#GDWD#RSWLRQV1#
1RWH= 0864:7;#LV#YRLFH#RQO\1

0853<7'FS $#0HULGLDQ#4#WHOHSKRQH#HTXLSSHG#ZLWK#YRLFH#WUDQVPLVVLRQ#RSWLRQV#DQG#
FLUFXLW0VZLWFKHG#RU#SDFNHW#GDWD#RSWLRQV1
1RWH= 0853<7#LV#YRLFH#RQO\1

083337'04 ,6'1#7HUPLQDO#$GDSWHU#SURYLGHV#D#FRQQHFWLRQ#WR#DQ#DQDORJ#WHOHSKRQH#
DQG#VXSSRUWV#FLUFXLW0VZLWFKHG#RU#SDFNHW#GDWD1
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ
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)HDWXUHV#RQ#,6'1#%5,
5HIHUHQFH

)RU#LQIRUPDWLRQ#RQ#*HQHULF#;44#VRIWZDUH#IHDWXUH#VXSSRUW#IRU#,6'1#%5,/#UHIHU#
WR#;44#1HWZRUNLQJ#)HDWXUHV#DQG#6HUYLFHV#+88605<340634,1
,6'1#%DVLF#5DWH#,QWHUIDFH 3URGXFW#'HVFULSWLRQ
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Family Product Manual Contacts Copyright FCC notice Trademarks 
Document number Product release Document release Date Publish

Meridian 1

ISDN Basic Rate Interface
Product Description

Copyright © 1992–2000 Nortel Networks
All Rights Reserved
Information is subject to change without notice. Nortel 
Networks reserves the right to make changes in 
design or components as progress in engineering and 
manufacturing may warrant. This equipment has been 
tested and found to comply with the limits for a Class A 
digital device pursuant to Part 15 of the FCC rules, 
and the radio interference regulations of Industry 
Canada. These limits are designed to provide 
reasonable protection against harmful interference 
when the equipment is operated in a commercial 
environment. This equipment generates, uses and can 
radiate radio frequency energy, and if not installed and 
used in accordance with the instruction manual, may 
cause harmful interference to radio communications. 
Operation of this equipment in a residential area is 
likely to cause harmful interference in which case the 
user will be required to correct the interference at their 
own expense.
SL-1 and Meridian 1 are trademarks of Nortel 
Networks.
Publication number: 553-3901-100
Document release: Standard 7.00
Date: April 2000
Printed in Canada
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