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*356*356�3URWRFROV�3URWRFROV

*356��*HQHUDO�3DFNHW�5DGLR�6HUYLFH��LV�XVHG�DV�D�GDWD�VHUYLFHV�XSJUDGH�WR
DQ\�*60�QHWZRUN��,W�DOORZV�*60�QHWZRUNV�WR�EH�WUXO\�FRPSDWLEOH�ZLWK�WKH
,QWHUQHW��*356�XVHV�D�SDFNHW�PRGH�WHFKQLTXH�WR�WUDQVIHU�EXUVW\�WUDIILF�LQ�DQ
HIILFLHQW�PDQQHU��,W�DOORZV�WUDQVPLVVLRQ�ELW�UDWHV�IURP�����.ESV�WR�PRUH
WKDQ�����.ESV�SHU�XVHU�

7KH�WZR�NH\�EHQHILWV�RI�*356�DUH�D�EHWWHU�XVH�RI�UDGLR�DQG�QHWZRUN
UHVRXUFHV�DQG�FRPSOHWHO\�WUDQVSDUHQW�,3�VXSSRUW��*356�RSWLPL]HV�WKH�XVH
RI�QHWZRUN�DQG�UDGLR�UHVRXUFHV��,W�XVHV�UDGLR�UHVRXUFHV�RQO\�ZKHQ�WKHUH�LV
GDWD�WR�EH�VHQW�RU�UHFHLYHG��$V�D�WUXH�SDFNHW�WHFKQRORJ\�LW�DOORZV�HQG�XVHU
DSSOLFDWLRQV�WR�RQO\�RFFXS\�WKH�QHWZRUN�ZKHQ�D�SD\ORDG�LV�EHLQJ�WUDQVIHUUHG
DQG�VR�LV�ZHOO�DGDSWHG�WR�WKH�YHU\�EXUVW\�QDWXUH�RI�GDWD�DSSOLFDWLRQV�

$QRWKHU�LPSRUWDQW�IHDWXUH�RI�WKH�*356�LV�WKDW�LW�SURYLGHV�LPPHGLDWH
FRQQHFWLYLW\�DQG�KLJK�WKURXJKSXW��$SSOLFDWLRQV�EDVHG�RQ�VWDQGDUG�GDWD
SURWRFROV�VXFK�DV�,3�DQG�;����DUH�VXSSRUWHG��,Q�*356�IRXU�GLIIHUHQW�TXDOLW\
RI�VHUYLFH�OHYHOV�DUH�VXSSRUWHG��7R�VXSSRUW�GDWD�DSSOLFDWLRQV�*356�XWLOL]HV
VHYHUDO�QHZ�QHWZRUN�QRGHV��LQ�DGGLWLRQ�WR�WKH�QHWZRUN�QRGHV�LQ�WKH�*60
3/01��7KRVH�QRGHV�DUH�UHVSRQVLEOH�IRU�WUDIILF�URXWLQJ�DQG�RWKHU
LQWHUZRUNLQJ�IXQFWLRQV�ZLWK�H[WHUQDO�SDFNHW�VZLWFKHG�GDWD�QHWZRUNV�
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VXEVFULEHU�ORFDWLRQ��FHOO�VHOHFWLRQ��URDPLQJ�DQG�PDQ\�RWKHU�IXQFWLRQV�WKDW
DQ\�FHOOXODU�QHWZRUN�QHHGV�IRU�LW
V�RSHUDWLRQ��$SDUW�IURP�WKHVH�SURWRFROV�
*356�XVHV�WKH�*60�606�SURWRFRO�DQG�WKH�*60�00�SURWRFRO��ZKLFK�LW
FDOOV�*00��

Relay

GTP

M OBILE STATION
(M S)

GTP

LLC

GSM  RF

Um Gb Gi

L1b isGSM  RF

Network
Service

Relay

BSSG P

LLC
TC P

UDP /

SCCP

IP

TC P

UDP /

IP / X .25

SNDCP

(GG SN)(BSS) (SGSN)

Application

Relay
RLC

M AC
RLC

M AC

SNDCP

BSSG P IP

Network
Service

Network
Service L2

L1b is L1

IP / X .25

L1

L2

Gn

Relay

*356�WUDQVPLVVLRQ�SODQ

7KLV�FKDSWHU�GHVFULEHV�WKH�IROORZLQJ�*356�SURWRFROV�

• 16��1HWZRUN�6HUYLFH�

• %66*3��%DVH�6WDWLRQ�6\VWHP�*356�3URWRFRO�

• *73��*356�7XQQHOOLQJ�3URWRFRO�

• //&��/RJLFDO�/LQN�&RQWURO�OD\HU�SURWRFRO�IRU�*356�

• 61'&3��6XE�1HWZRUN�'HSHQGDQW�&RQYHUJHQFH�3URWRFRO�



*356�3URWRFROV��¾�����

7KH�IROORZLQJ�GLDJUDP�LOOXVWUDWHV�WKH�*356�SURWRFROV�LQ�UHODWLRQ�WR�RWKHU
WHOHSKRQ\�SURWRFROV�DQG�WKH�26,�PRGHO�

*356�LQ�UHODWLRQ�WR�WKH�26,�PRGHO

Transport

Network

Data Link

GPRS

GMS/CDMA

Application

INAP

Session

Presentation

VLR

IS41/MAP HLR

AUC

EIR

DTAPB-ISUP

ISUP

DUP
SS
MM
RR

CM/CC
SMS

SNDCP

BSSMAP

SMS

GMM

Physical

TCAPTUP

BTSMBSSAP

SCCP

NM

V5

GTP

BSSGP

MTP1

MTP2

MTP3

NS-Network

LAPv5

From LAPD

From UDP

To IP

To X.25

From
Frame Relay

V5 Link Control

V5 PSTN

V5 Control

V5 Protection

LLC
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1616

*60�������YHUVLRQ�������KWWS���ZZZ�HWVL�IU

7KH�1HWZRUN�6HUYLFH��16��SHUIRUPV�WKH�WUDQVSRUW�RI�16�6'8V�EHWZHHQ�WKH
6*61��VHUYLQJ�*356�VXSSRUW�QRGH��DQG�%66��EDVH�VWDWLRQ�V\VWHP���6HUYLFHV
SURYLGHG�WR�WKH�16�XVHU�LQFOXGH�

• 1HWZRUN�6HUYLFH�6'8�WUDQVIHU��7KH�1HWZRUN�6HUYLFH�SURYLGHV�QHWZRUN
VHUYLFH�SULPLWLYHV�DOORZLQJ�IRU�WUDQVPLVVLRQ�DQG�UHFHSWLRQ�RI�XSSHU�OD\HU
SURWRFRO�GDWD�XQLWV�EHWZHHQ�WKH�%66�DQG�6*61��7KH�16�6'8V�DUH
WUDQVIHUUHG�LQ�RUGHU�E\�WKH�1HWZRUN�6HUYLFH��EXW�XQGHU�H[FHSWLRQDO
FLUFXPVWDQFHV�RUGHU�PD\�QRW�EH�PDLQWDLQHG�

• 1HWZRUN�FRQJHVWLRQ�LQGLFDWLRQ��&RQJHVWLRQ�UHFRYHU\�FRQWURO�DFWLRQV�PD\
EH�SHUIRUPHG�E\�WKH�6XE�1HWZRUN�6HUYLFH��H�J���)UDPH�5HOD\��
&RQJHVWLRQ�UHSRUWLQJ�PHFKDQLVPV�DYDLODEOH�LQ�WKH�6XE�1HWZRUN�6HUYLFH
LPSOHPHQWDWLRQ�DUH�XVHG�E\�16�WR�UHSRUW�FRQJHVWLRQ�

• 6WDWXV�LQGLFDWLRQ��6WDWXV�LQGLFDWLRQ�LV�XVHG�WR�LQIRUP�WKH�16�XVHU�RI�WKH
16�DIIHFWLQJ�HYHQWV��H�J���FKDQJH�LQ�WKH�DYDLODEOH�WUDQVPLVVLRQ�FDSDELOLWLHV�

7KH�VWUXFWXUH�RI�WKH�16�3'8�LV�VKRZQ�LQ�WKH�IROORZLQJ�LOOXVWUDWLRQ�

8 7 6 5 4 3 2 1 Octet

PDU type 1

Information elements 2-n

10�KHDGHU�VWUXFWXUH

3'8�W\SH3'8�W\SH

3'8�W\SH�PD\�EH�
16�$/,9(�
16�$/,9(�$&.�
16�%/2&.�
16�%/2&.�$&.�
16�5(6(7�
16�5(6(7�$&.�
16�67$786�
16�81%/2&.�
16�81%/2&.�$&.�
16�81,7'$7$�



16��¾�����

,QIRUPDWLRQ�HOHPHQWV

7KH�SDUWLFXODU�,(V�SUHVHQW�LQ�D�3'8�GHSHQG�RQ�WKH�3'8�W\SH��7KH
VWUXFWXUH�RI�,(V�LV�DV�VKRZQ�LQ�WKH�IROORZLQJ�LOOXVWUDWLRQ�

8 7 6 5 4 3 2 1 Octet

Information element ID (IEI) 1

Length indicator 2

Information element value 3

,(�VWUXFWXUH

,QIRUPDWLRQ�HOHPHQW�,'

7KH�ILUVW�RFWHW�RI�DQ�LQIRUPDWLRQ�HOHPHQW�KDYLQJ�WKH�7/9�IRUPDW�FRQWDLQV
WKH�,(,�RI�WKH�LQIRUPDWLRQ�HOHPHQW��,I�WKLV�RFWHW�GRHV�QRW�FRUUHVSRQG�WR�DQ
,(,�NQRZQ�LQ�WKH�3'8��WKH�UHFHLYHU�DVVXPHV�WKDW�WKH�QH[W�RFWHW�LV�WKH�ILUVW
RFWHW�RI�WKH�OHQJWK�LQGLFDWRU�ILHOG��7KLV�UXOH�DOORZV�WKH�UHFHLYHU�WR�VNLS
XQNQRZQ�LQIRUPDWLRQ�HOHPHQWV�DQG�WR�DQDO\]H�DQ\�VXEVHTXHQW�LQIRUPDWLRQ
HOHPHQWV�

7KH�IROORZLQJ�,(V�PD\�EH�SUHVHQW�GHSHQGLQJ�RQ�WKH�3'8�W\SH�
&DXVH�
16�9&,�
16�3'8�
%9&,�
16(,�

/HQJWK�LQGLFDWRU

,QIRUPDWLRQ�HOHPHQWV�PD\�EH�YDULDEOH�LQ�OHQJWK��7KH�OHQJWK�LQGLFDWRU�LV�RQH
RU�WZR�RFWHWV�ORQJ��WKH�VHFRQG�RFWHW�PD\�EH�DEVHQW��7KLV�ILHOG�FRQVLVWV�RI�WKH
ILHOG�H[WHQVLRQ�ELW������H[W��DQG�WKH�OHQJWK�RI�WKH�YDOXH�ILHOG�ZKLFK�IROORZV�
H[SUHVVHG�LQ�RFWHWV��7KH�ILHOG�H[WHQVLRQ�ELW�HQDEOHV�H[WHQVLRQ�RI�WKH�OHQJWK
LQGLFDWRU�WR�WZR�RFWHWV��%LW���RI�WKH�ILUVW�RFWHW�LV�UHVHUYHG�IRU�WKH�ILHOG
H[WHQVLRQ�ELW��,I�WKH�ILHOG�H[WHQVLRQ�ELW�LV�VHW�WR����]HUR���WKHQ�WKH�VHFRQG
RFWHW�RI�WKH�OHQJWK�LQGLFDWRU�LV�SUHVHQW��,I�WKH�ILHOG�H[WHQVLRQ�ELW�LV�VHW�WR��
�RQH���WKHQ�WKH�ILUVW�RFWHW�LV�WKH�ILQDO�RFWHW�RI�WKH�OHQJWK�LQGLFDWRU�
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%66*3%66*3

*60�������YHUVLRQ�������KWWS���ZZZ�HWVL�IU

7KH�16�WUDQVSRUWV�%66��EDVH�VWDWLRQ�V\VWHP��*356�SURWRFRO�3'8V�EHWZHHQ
D�%66�DQG�DQ�6*61��VHUYLQJ�*356�VXSSRUW�QRGH���7KH�SULPDU\�IXQFWLRQV
RI�WKH�%66*3�LQFOXGH�

• 3URYLVLRQ�E\�DQ�6*61�WR�D�%66�RI�UDGLR�UHODWHG�LQIRUPDWLRQ�XVHG�E\�WKH
5/&�0$&�IXQFWLRQ��LQ�WKH�GRZQOLQN��

• 3URYLVLRQ�E\�D�%66�WR�DQ�6*61�RI�UDGLR�UHODWHG�LQIRUPDWLRQ�GHULYHG
IURP�WKH�5/&�0$&�IXQFWLRQ��LQ�WKH�XSOLQN��

• 3URYLVLRQ�RI�IXQFWLRQDOLW\�WR�HQDEOH�WZR�SK\VLFDOO\�GLVWLQFW�QRGHV��DQ
6*61�DQG�D�%66��WR�RSHUDWH�QRGH�PDQDJHPHQW�FRQWURO�IXQFWLRQV�

7KH�VWUXFWXUH�RI�%66*3�3'8V�LV�VKRZQ�LQ�WKH�IROORZLQJ�LOOXVWUDWLRQ�

8 7 6 5 4 3 2 1 Octet

PDU type 1

Information elements 2

%66*3�KHDGHU�VWUXFWXUH

3'8�W\SH3'8�W\SH

3'8�W\SH�PD\�EH�
8/�81,7'$7$�
5$�&$3$%,/,7<�
370�81,7'$7$�
3$*,1*�36�
3$*,1*�&6�
5$�&$3$%,/,7<�83'$7(�
5$�&$3$%,/,7<�83'$7(�$&.�
5$',2�67$786�
6863(1'�
6863(1'�$&.�
6863(1'�1$&.�
5(680(�
5(680(�$&.�
5(680(�1$&.�
)/86+�//�



%66*3��¾�����

)/86+�//�$&.�
//&�',6&$5'('�
)/2:�&21752/�%9&�
)/2:�&21752/�%9&�$&.�
)/2:�&21752/�06�
)/2:�&21752/�06�$&.�
%9&�%/2&.�
%9&�%/2&.�$&.�
%9&�81%/2&.�
%9&�81%/2&.�$&.�
%9&�5(6(7�
%9&�5(6(7�$&.�
67$786�
6*61�,192.(�75$&(�

,QIRUPDWLRQ�HOHPHQWV

7KH�IROORZLQJ�,(�W\SHV�PD\�EH�SUHVHQW��7KH�KH[�FRGLQJ�LV�WKH�YDOXH�RI�WKH
,(,�ILHOG�
�[�� $OLJQPHQW�2FWHWV
�[�� %PD[�GHIDXOW�06
�[�� %66�$UHD�,QGLFDWLRQ
�[�� %XFNHW�/HDN�5DWH
�[�� %9&,
�[�� %9&�%XFNHW�6L]H
�[�� %9&�0HDVXUHPHQW
�[�� &DXVH
�[�� &HOO�,GHQWLILHU
�[�� &KDQQHO�QHHGHG
�[�D '5;�3DUDPHWHUV
�[�E H0/33�3ULRULW\
�[�F )OXVK�$FWLRQ
�[�G ,06,
�[�H //&�6'8
�[�I //&�)UDPHV�'LVFDUGHG
�[�� /RFDWLRQ�$UHD
�[�� 0RELOH�,G
�[�� 06�%XFNHW�6L]H
�[�� 06�5DGLR�$FFHVV�&DSDELOLW\
�[�� 20&�,G
�[�� 3'8�,Q�(UURU
�[�� 3'8�/LIHWLPH
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�[�� 3ULRULW\
�[�� 4R6�3URILOH
�[�� 5DGLR�&DXVH
�[�D 5$�&DS�83'�&DXVH
�[�E 5RXWLQJ�$UHD
�[�F 5BGHIDXOWB06
�[�G 6XVSHQG�5HIHUHQFH�1XPEHU
�[�H 7DJ
�[�I 7//,
�[�� 706,
�[�� 7UDFH�5HIHUHQFH
�[�� 7UDFH�7\SH
�[�� 7UDQVDFWLRQ�,G
�[�� 7ULJJHU�,G
�[�� 1XPEHU�RI�RFWHWV�HIIHFWHG
$OO�YDOXHV�QRW�H[SOLFLWO\�VKRZQ�DUH�UHVHUYHG�IRU�IXWXUH�XVH�DQG�DUH�WUHDWHG�E\
WKH�UHFLSLHQW�DV�DQ�XQNQRZQ�,(,�



*73��¾�����

*73*73

*60�������YHUVLRQ�������KWWS���ZZZ�HWVL�IU

*356�7XQQHOOLQJ�3URWRFRO��*73��LV�WKH�SURWRFRO�EHWZHHQ�*61�QRGHV�LQ
WKH�*356�EDFNERQH�QHWZRUN��*73�LV�GHILQHG�ERWK�IRU�WKH�*Q�LQWHUIDFH��L�H�
WKH�LQWHUIDFH�EHWZHHQ�*61V�ZLWKLQ�D�3/01��DQG�WKH�*S�LQWHUIDFH�EHWZHHQ
*61V�LQ�GLIIHUHQW�3/01V��*73�LV�HQFDSVXODWHG�ZLWKLQ�8'3�

*73�DOORZV�PXOWLSURWRFRO�SDFNHWV�WR�EH�WXQQHOOHG�WKURXJK�WKH�*356
%DFNERQH�EHWZHHQ�*356�6XSSRUW�1RGHV��*61V���,Q�WKH�VLJQDOOLQJ�SODQH�
*73�VSHFLILHV�D�WXQQHO�FRQWURO�DQG�PDQDJHPHQW�SURWRFRO�ZKLFK�DOORZV�WKH
6*61�WR�SURYLGH�*356�QHWZRUN�DFFHVV�IRU�DQ�06��6LJQDOOLQJ�LV�XVHG�WR
FUHDWH��PRGLI\�DQG�GHOHWH�WXQQHOV��,Q�WKH�WUDQVPLVVLRQ�SODQH��*73�XVHV�D
WXQQHOOLQJ�PHFKDQLVP�WR�SURYLGH�D�VHUYLFH�IRU�FDUU\LQJ�XVHU�GDWD�SDFNHWV�
7KH�FKRLFH�RI�SDWK�LV�GHSHQGHQW�RQ�ZKHWKHU�WKH�XVHU�GDWD�WR�EH�WXQQHOOHG
UHTXLUHV�D�UHOLDEOH�OLQN�RU�QRW�

7KH�*73�SURWRFRO�LV�LPSOHPHQWHG�RQO\�E\�6*61V�DQG�**61V��1R�RWKHU
V\VWHPV�QHHG�WR�EH�DZDUH�RI�*73��*356�06V�DUH�FRQQHFWHG�WR�D�6*61
ZLWKRXW�EHLQJ�DZDUH�RI�*73��,W�LV�DVVXPHG�WKDW�WKHUH�ZLOO�EH�D�PDQ\�WR�
PDQ\�UHODWLRQVKLS�EHWZHHQ�6*61V�DQG�**61V��$Q�6*61�PD\�SURYLGH
VHUYLFH�WR�PDQ\�**61V��$�VLQJOH�**61�PD\�DVVRFLDWH�ZLWK�PDQ\�6*61V
WR�GHOLYHU�WUDIILF�WR�D�ODUJH�QXPEHU�RI�JHRJUDSKLFDOO\�GLYHUVH�PRELOH�VWDWLRQV�

7KH�*73�KHDGHU�LV�D�IL[HG�IRUPDW����RFWHW�KHDGHU�XVHG�IRU�DOO�*73
PHVVDJHV�

8 7 6 5 4 3 2 1 Octet

Version Reserved LFN

Message type 1

Length 2

Sequence number 3

Flow label 4

LLC frame number 5

x x x x x x x FN 6

Reserved

TID

*73�KHDGHU�VWUXFWXUH
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9HUVLRQ

6HW�WR���WR�LQGLFDWH�WKH�ILUVW�YHUVLRQ�RI�*73�

5HVHUYHG

5HVHUYHG�ELWV�IRU�IXWXUH�XVH��VHW�WR���

/)1

//&�IUDPH�QXPEHU��)ODJ�LQGLFDWLQJ�ZKHWKHU�WKH�//&�IUDPH�QXPEHU�LV
LQFOXGHG�RU�QRW��VHW�WR���LQ�VLJQDOOLQJ�PHVVDJHV�

0HVVDJH�W\SH

,QGLFDWHV�WKH�W\SH�RI�*73�PHVVDJH��,Q�VLJQDOOLQJ�PHVVDJHV�LW�LV�VHW�WR�WKH
XQLTXH�YDOXH�WKDW�LV�XVHG�IRU�HDFK�W\SH�RI�VLJQDOOLQJ�PHVVDJH�

/HQJWK

,QGLFDWHV�WKH�OHQJWK�LQ�RFWHWV�RI�WKH�*73�PHVVDJH��*�3'8���,Q�VLJQDOOLQJ
PHVVDJHV�WKLV�LV�WKH�OHQJWK��LQ�RFWHWV��RI�WKH�VLJQDOOLQJ�PHVVDJH�LQFOXGLQJ�WKH
*73�KHDGHU�

6HTXHQFH�QXPEHU

$�WUDQVDFWLRQ�LGHQWLW\�IRU�VLJQDOOLQJ�PHVVDJHV�DQG�DQ�LQFUHDVLQJ�VHTXHQFH
QXPEHU�IRU�WXQQHOHG�7�3'8V�

)ORZ�ODEHO

,GHQWLILHV�XQDPELJXRXVO\�D�*73�IORZ��,Q�VLJQDOOLQJ�3DWK�0DQDJHPHQW
PHVVDJHV�DQG�/RFDWLRQ�0DQDJHPHQW�PHVVDJHV��WKH�)ORZ�ODEHO�LV�QRW�XVHG
DQG�LV�VHW�WR���

//&�IUDPH�QXPEHU

8VHG�DW�WKH�LQWHU�6*61�URXWLQJ�XSGDWH�SURFHGXUH�WR�FR�RUGLQDWH�WKH�GDWD
WUDQVPLVVLRQ�RQ�WKH�OLQN�OD\HU�EHWZHHQ�WKH�06�DQG�6*61��1RW�XVHG�IRU
VLJQDOOLQJ��VHW�WR�����E\�WKH�VHQGHU�DQG�LJQRUHG�E\�WKH�UHFHLYHU�

7,'

7KH�WXQQHO�LGHQWLILHU�WKDW�SRLQWV�RXW�00�DQG�3'3�FRQWH[WV�LQ�WKH
GHVWLQDWLRQ�*61��,Q�VLJQDOOLQJ�PHVVDJHV��LW�LV�VHW�WR���LQ�DOO�9�0DQDJHPHQW
PHVVDJHV��/RFDWLRQ�0DQDJHPHQW�PHVVDJHV�DQG�0RELOLW\�0DQDJHPHQW
PHVVDJHV��7KH�IRUPDW�RI�WKH�7,'�LV�DV�IROORZV�



*73��¾�����

8 7 6 5 4 3 2 1 Octet

MCC digit 2 MCC digit 1 1

MNC digit 1 MCC digit 3 2

MSIN digit 1 MNC digit 2 3

MSIN digit 3 MSIN digit 2 4

MSIN digit 5 MSIN digit 4 5

MSIN digit 7 MSIN digit 6 6

MSIN digit 9 MSIN digit 8 7

NSAPI MSIN digit 10 8

7,'�VWUXFWXUH

0&&��01&��06,1�GLJLWV
3DUWV�RI�WKH�,06,��GHILQHG�LQ�*06��������

16$3,
1HWZRUN�VHUYLFH�DFFHVV�SRLQW�LGHQWLILHU�
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//&//&

*60�������YHUVLRQ�������KWWS���ZZZ�HWVL�IU

//&�GHILQHV�WKH�ORJLFDO�OLQN�FRQWURO�OD\HU�SURWRFRO�WR�EH�XVHG�IRU�SDFNHW�GDWD
WUDQVIHU�EHWZHHQ�WKH�PRELOH�VWDWLRQ��06��DQG�D�VHUYLQJ�*356�VXSSRUW�QRGH
�6*61���//&�VSDQV�IURP�WKH�06�WR�WKH�6*61�DQG�LV�LQWHQGHG�IRU�XVH�ZLWK
ERWK�DFNQRZOHGJHG�DQG�XQDFNQRZOHGJHG�GDWD�WUDQVIHU�

7KH�IUDPH�IRUPDWV�GHILQHG�IRU�//&�DUH�EDVHG�RQ�WKRVH�GHILQHG�IRU�/$3'
DQG�5/3��+RZHYHU��WKHUH�DUH�LPSRUWDQW�GLIIHUHQFHV�EHWZHHQ�//&�DQG�RWKHU
SURWRFROV��LQ�SDUWLFXODU�ZLWK�UHJDUG�WR�IUDPH�GHOLPLWDWLRQ�PHWKRGV�DQG
WUDQVSDUHQF\�PHFKDQLVPV��7KHVH�GLIIHUHQFHV�DUH�QHFHVVDU\�IRU�LQGHSHQGHQFH
IURP�WKH�UDGLR�SDWK�

//&�VXSSRUWV�WZR�PRGHV�RI�RSHUDWLRQ�

• 8QDFNQRZOHGJHG�SHHU�WR�SHHU�RSHUDWLRQ�

• $FNQRZOHGJHG�SHHU�WR�SHHU�RSHUDWLRQ�

$OO�//&�OD\HU�SHHU�WR�SHHU�H[FKDQJHV�DUH�LQ�IUDPHV�RI�WKH�IROORZLQJ�IRUPDW�

8 7 6 5 4 3 2 1 Octet

Address 1

Control 2

Information

FCS

//&�KHDGHU�VWUXFWXUH

$GGUHVV�ILHOG$GGUHVV�ILHOG

7KH�DGGUHVV�ILHOG�FRQWDLQV�WKH�6$3,�DQG�LGHQWLILHV�WKH�'/&,�IRU�ZKLFK�D
GRZQOLQN�IUDPH�LV�LQWHQGHG�DQG�WKH�'/&,�WUDQVPLWWLQJ�DQ�XSOLQN�IUDPH��7KH
OHQJWK�RI�WKH�DGGUHVV�ILHOG�LV���E\WH�DQG�LW�KDV�WKH�IROORZLQJ�IRUPDW�

8 7 6 5 4 3 2 1 Octet

PD C/R XX SAPI 1

//&�DGGUHVV�ILHOG�VWUXFWXUH

3'3'

3URWRFRO�GLVFULPLQDWRU�ELW�LQGLFDWHV�ZKHWKHU�D�IUDPH�LV�DQ�//&�IUDPH�RU
EHORQJV�WR�D�GLIIHUHQW�SURWRFRO��//&�IUDPHV�KDYH�WKH�3'�ELW�VHW�WR����,I�D



//&��¾�����

IUDPH�ZLWK�WKH�3'�ELW�VHW�WR���LV�UHFHLYHG��WKHQ�LW�LV�WUHDWHG�DV�DQ�LQYDOLG
IUDPH�

&�5

,GHQWLILHV�D�IUDPH�DV�HLWKHU�D�FRPPDQG�RU�D�UHVSRQVH��7KH�06�VLGH�VHQGV
FRPPDQGV�ZLWK�WKH�&�5�ELW�VHW�WR����DQG�UHVSRQVHV�ZLWK�WKH�&�5�ELW�VHW�WR
���7KH�6*61�VLGH�GRHV�WKH�RSSRVLWH��L�H���FRPPDQGV�DUH�VHQW�ZLWK�&�5�VHW
WR���DQG�UHVSRQVHV�DUH�VHQW�ZLWK�&�5�VHW�WR����7KH�FRPELQDWLRQV�IRU�WKH
6*61�VLGH�DQG�06�VLGH�DUH�DV�IROORZV�

7\SH 'LUHFWLRQ &�5�YDOXH

&RPPDQG 6*61�VLGH�WR�06�VLGH �

&RPPDQG 06�VLGH�WR�6*61�VLGH �

5HVSRQVH 6*61�VLGH�WR�06�VLGH �

5HVSRQVH 06�VLGH�WR�6*61�VLGH �

;;

5HVHUYHG����ELWV��

6$3,

6HUYLFH�$FFHVV�3RLQW�,GHQWLILHU�LGHQWLILHV�D�SRLQW�DW�ZKLFK�//&�VHUYLFHV�DUH
SURYLGHG�E\�DQ�//(�WR�D�OD\HU���HQWLW\�

&RQWURO

,GHQWLILHV�WKH�W\SH�RI�IUDPH��)RXU�W\SHV�RI�FRQWURO�ILHOG�IRUPDWV�DUH
VSHFLILHG�

• &RQILUPHG�LQIRUPDWLRQ�WUDQVIHU��,�IRUPDW�

• 6XSHUYLVRU\�IXQFWLRQV��6�IRUPDW�

• 8QFRQILUPHG�LQIRUPDWLRQ�WUDQVIHU��8,�IRUPDW�

• &RQWURO�IXQFWLRQV��8�IRUPDW�

,QIRUPDWLRQ

&RQWDLQV�WKH�YDULRXV�FRPPDQGV�DQG�UHVSRQVHV�

)&6

)UDPH�FKHFN�VHTXHQFH�FRQVLVWV�RI�D����ELW�&5&�FRGH�ZKLFK�LV�XVHG�WR�GHWHFW
ELW�HUURUV�LQ�WKH�IUDPH�KHDGHU�DQG�LQIRUPDWLRQ�ILHOGV�



�����½��*356�3URWRFROV

61'&361'&3

*60�������YHUVLRQ�������KWWS���ZZZ�HWVL�IU

6XE�1HWZRUN�'HSHQGDQW�&RQYHUJHQFH�3URWRFRO��61'&3��XVHV�WKH�VHUYLFHV
SURYLGHG�E\�WKH�/RJLFDO�/LQN�&RQWURO��//&��OD\HU�DQG�WKH�6HVVLRQ
0DQDJHPHQW��60��VXE�OD\HU��61'&3�VSOLWV�LQWR�HLWKHU�,3�RU�;����

7KH�PDLQ�IXQFWLRQV�RI�61'&3�DUH�

• 0XOWLSOH[LQJ�RI�VHYHUDO�3'3V��SDFNHW�GDWD�SURWRFRO��

• &RPSUHVVLRQ�GHFRPSUHVVLRQ�RI�XVHU�GDWD�

• &RPSUHVVLRQ�GHFRPSUHVVLRQ�RI�SURWRFRO�FRQWURO�LQIRUPDWLRQ�

• 6HJPHQWDWLRQ�RI�D�QHWZRUN�SURWRFRO�GDWD�XQLW��1�3'8��LQWR�/RJLFDO
/LQN�&RQWURO�3URWRFRO�'DWD�8QLWV��//�3'8V��DQG�UH�DVVHPEO\�RI�//�
3'8V�LQWR�D�1�3'8�

7KH�61�'$7$�3'8�LV�XVHG�IRU�DFNQRZOHGJHG�GDWD�WUDQVIHU��,WV�IRUPDW�LV
DV�IROORZV�

8 7 6 5 4 3 2 1 Octet

X C T M NSAPI 1

DCOMP PCOMP 2

Data 3-n

61�'$7$�3'8�VWUXFWXUH

7KH�61�81,7'$7$�3'8�LV�XVHG�IRU�XQDFNQRZOHGJHG�GDWD�WUDQVIHU��,WV
IRUPDW�LV�DV�IROORZV�

8 7 6 5 4 3 2 1 Octet

X C T M NSAPI 1

DCOMP PCOMP 2

Segment offset N-PDU number 3

E N-PDU number (continued) 4

N-PDU number (extended) 5

Data 6-n

61�81,7'$7$�3'8�VWUXFWXUH



61'&3��¾�����

16$3,

1HWZRUN�VHUYLFH�DFFHVV�SRLQW�LGHQWLILHU��9DOXHV�PD\�EH�
� (VFDSH�PHFKDQLVPV�IRU�IXWXUH�H[WHQVLRQV�
� 3RLQW�WR�PXWOLSRLQW�PXOWLFDVW��370�0��LQIRUPDWLRQ�
��� 5HVHUYHG�IRU�IXWXUH�XVH�
���� '\QDPLFDOO\�DOORFDWHG�16$3,�YDOXH�

0

0RUH�ELW��9DOXHV�PD\�EH�
� /DVW�VHJPHQW�RI�1�3'8�
� 1RW�WKH�ODVW�VHJPHQW�RI�1�3'8��PRUH�VHJPHQWV�WR�IROORZ�

7

61�3'8�W\SH�VSHFLILHV�ZKHWKHU�WKH�3'8�LV�61�'$7$�����RU�61�
81,7'$7$�����

&

&RPSUHVVLRQ�LQGLFDWRU��$�YDOXH�RI���LQGLFDWHV�WKDW�FRPSUHVVLRQ�ILHOGV�
'&203�DQG�3&203��DUH�QRW�LQFOXGHG��$�YDOXH�RI���LQGLFDWHV�WKDW�WKHVH
ILHOGV�DUH�LQFOXGHG�

;

6SDUH�ELW�LV�VHW�WR���

'&203

'DWD�FRPSUHVVLRQ�FRGLQJ��LQFOXGHG�LI�&�ELW�VHW��9DOXHV�DUH�DV�IROORZV�
� 1R�FRPSUHVVLRQ�
���� 3RLQWV�WR�WKH�GDWD�FRPSUHVVLRQ�LGHQWLILHU�QHJRWLDWHG�G\QDPLFDOO\�
�� 5HVHUYHG�IRU�IXWXUH�H[WHQVLRQV�

3&203

3URWRFRO�FRQWURO�LQIRUPDWLRQ�FRPSUHVVLRQ�FRGLQJ��LQFOXGHG�LI�&�ELW�VHW�
9DOXHV�DUH�DV�IROORZV�
� 1R�FRPSUHVVLRQ�
���� 3RLQWV�WR�WKH�SURWRFRO�FRQWURO�LQIRUPDWLRQ�FRPSUHVVLRQ�LGHQWLILHU

QHJRWLDWHG�G\QDPLFDOO\�
�� 5HVHUYHG�IRU�IXWXUH�H[WHQVLRQV�

6HJPHQW�RIIVHW

6HJPHQW�RIIVHW�IURP�WKH�EHJLQQLQJ�RI�WKH�1�3'8�LQ�XQLWV�RI�����RFWHWV�



�����½��*356�3URWRFROV

1�3'8�QXPEHU

�������ZKHQ�WKH�H[WHQVLRQ�ELW�LV�VHW�WR���

������������LI�WKH�H[WHQVLRQ�ELW�LV�VHW�WR���

(

([WHQVLRQ�ELW�IRU�1�3'8�QXPEHU�

� 1H[W�RFWHW�LV�XVHG�IRU�GDWD�

� 1H[W�RFWHW�LV�XVHG�IRU�1�3'8�QXPEHU�H[WHQVLRQV�


