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  >@?BABC  D  EBF  GBHJI  Home Location Register(HLR) KBLJM@N  OBP  QJR@SBT  I@UJV  WB?BUBX  YZ
 [B\  ]B^  KBLJMB_  `BPBa  >@?  ABC  bBcBL  dJe@fBg  hBTBi  jBk  lBmBd  nBoBpBqBT  ]B^  KBL
MB_  rBsBa  tBuBg  dJe@fJ_Bv  >@?  ABC  bBcBLBw  xByBUBX  zBUJv  aBt . {  |B}J_@bB~  lB�  ?BW  

UJ_@bB~  VB�  �@g  HLR KBLJM@g  dJe@f  lBmBw  `BP  �  �J�@UB~  �B� Z  uJ�@UBO , �Bl  HLR K
LJM@g  OBP  QJR@K  ]B^  KBLJM Z  �@�  UB~  �B� Z  dB�  Replicated HLR KBLJM@�  >@w  jB�  iB�  

�J�  KBLJM Z  xJ�@UBO  EJ�  �B� Z  �B�B�Bt .   

 

 

1. ���  �@�B� I  nB�BABC  bBcBLB~  OBl  jBkJ_  �BkBa  �B�
�Bw  �B�B�BSBT  �B�BUJV  ABC  bBcBLBw  xByBUB~  

�B�
,  B¡

 >@?BABC  �B�Bg  QB�B�  `J¢@�  bBcBL  dB£BSBT  I
]  ¤  >@�B¥Bd  ¦B£B§  ¨BdBUBO  ©@~  >@?BABC  bBcBLB~  ª �@�  >@?  «J¬@�Bw  >@�BUJV  >@?  B®B�B¯  °B�  I²±³ >@LBw  AB]  lBm  �  ´BF  �Bµ  bBcBLBw  xByB�Bt . 

>@?  ABC  bBcBLBg  xBy Z  jBUJV  >@?  ABCJDB_@bB~  

dJe@fBg  �B¶  jBk , �B�  ·B¸ , ¹Bd  bBcBLBw  jB�  lBm , 

I@¨  �Jº  lBm  �  GB»  �Jº  lBmBw  `BPBUBO  ©@~  

Database KBLJM Z  ¼BGBT  �Bt . 

EIA/TIA IS-41.C ½B£J_  gBU �  2 ¾J�  >@?  ABCJDB_@b  

dJe@fBg  jBk  lBmBw  `BPBUB~  �B�BN  dJe@fBg  jBk  �  

�B¿  lBmBw  À@E � SBT  `BPBUB~  Home Location Register 

( >@U  HLR) KBLJM@�  ]B^  KBLJMB>  �J�@UB~  MSC _Áb  

�B¶  >@?  ABC  bBcBLBw  xByBÂBO  ©@~  >@?  «J¬@�J_  

�@�  
� K �  lBmBw  `BPBUB~  Visitor Location Register( >@U  

VLR) KBL�M Z  >@�B�  2 «JÃ  Ã@Ä �  EBÅBw  ÆJÇ@�Bt [1].  �@�B� SBT  �  �@g  HLR KBLJMB_@bB~  uBÈ  ÉJ_@b  uÊ
 ÉJ_  >@ËB~  dJe@fBg  �B¶  jBk  lBmBw  mBnBUBO  ©

SBqBT  >B�@�  KÌLJM@g  PJÍ  QJR@K  u  È  ÎJ_@b  u  È  

KBÏB?J�  ]B^  KBLJMB_  rBsBa  dJe@fBd  >@?  ABC  bÐc
LBw  xBy  ÂBX  zBUBÑ , PJÍ  QJR@K  

  �@�  CB�BUJv  >
?  ABC  bBcBLBw  ¶BÒ@UB�  jBUJV  PJÍ@g  ÓJI Z  ÔBÕB§  

½BÔBUBX  zB�  Æ  PJÍ@d  QJR@�  KBLJM Z  ¶@?BW  KBÖJv  

aBt .  ×BØBb , OBÙBÚBg  >@?  ABC  bBcBL  xBy Z  jBUÛV  

>B�@�  PJÍ  QJR@K  �@�  KBLJM@N  ¼Bu � I  �B�BSBT  I
�BpBO  ©@t . 

{  |B}J_@bB~  
�@�

 HLR �  Ü@?BpJÝ  lB�  ?BW  UJ_@b
~  tBuBg  HLR KBLJM@g  dJe@f  lBmBw  ÞB� � SBT  `BP
UB~  �B� Z  uJ�@UBO , �J�@UJ_  ©@~  �Bl  HLR KBLJMßg  

OBP  QJR@K  ]B^  KBLJM Z  �@�  UB~  �B� Z  xByBUB~  

Replicated HLR �  >@w  jB�  Operation & Maintenance 

System ( >²U  OMS)
Z

 xJ�@�Bt . 

{  |B}Bg  EBFBN  tB´B�  àBt . x  2 PJ_@b  �Jº@a  �á
 Ü@EJ_  �@]  �B�BUBO , 3 PJ_@b  Replicated HLR KBLJM
_  �@UJV  ÏJâ@§  �B�BUBÑ , 4 PJ_@b  Replicated HLR

Z
 j

�  iB�  �J�  KBLJMB_  �@UJV  �B�B�Bt . ãBXBäBSBT  5 P
_@b  xBKB�  KBLJMB_  �@�  åBdB¯  æBç  Ü@EB�BxBw  �B�
�Bt .  



2. èÌé  êÐë  ì-í   

HLR OBP  �  Database }Bx  QJR@KBg  dJe@f  jBk  lBm
w  CB�BUJv  îBEBUB�  jBUJV  >@?  «J¬@�Bd  hBTBi  X�ï
SBT  >@?B�  [B\Bd  ðBñBòBØB¥  ÞB� � SBT  fBCBg  jBk
w  ÕJI@UB~  Autonomous Registration �B�J>  xJ�@pJó@t
[2][3][4][5]. >B�@�  �B�Bg  mBôJõ@SBT  Yuguan Fang röN  

HLR KBLJM@g  OBP  QJR@KBw  �@cB�  ÞB� �  jBk  lBmÌg  

backup �B� Z  jBUJV  tJ÷@�  ABCJD  ®B[  UJ_@bBg  oBøZ
 ABUJV  

 B� g  jBk  lBm  update interval
Z

 ¥BùB]BúB~  

hBTBi  location update scheme
Z

 xBKBUJû@t [6][7].  

Wanlei Zhou rBN  üBGB�  bBcBLBw  xByBUBO  ©@~  ýB>
±BþJ>@L  KBLJMB_  �@UJV  bBcBL  EBF  GBHJ_  �@�  ôÌ�
�  îBxBw  uJ�@UB~  primary-backup «JÃ@¯  îBxBpJÝ@�  K
LJM@g  OBP  QJR@KJ_  ¤  �B� Z  tBK  îBÓBUBO  bBcBLBw  

dB�BUJv  UB~  active replication «JÃ@T  EBFBa  Replication 

System ÿ��B_  �B�  Ü@E  �B�Bw  Q��BUJû@t [8].  

�B�B�  �B¯  àJ>  C��BF  ©@~  dJe@f  jBk  lBm  nBX
w  jB�  Ü@EB~  ÞBT  �ÌT���	  
 � _@b  Ü@EBpJÝ@XBO  ©
S�� , {  |B}J_@bB~  

�@�B� I  Replication KBLJM Z  >@?  

ABCJD@g  üBG  ýB>@±BþJ>@L  KBLJMBI  HLR D  EBFBGBH
_  
� �B�  Replicated HLR KBLJM@�  >@w  jB�  iB�  �J�  

KBLJM Z  xJ�@UBO  >@g  EJ�  �B� Z  �B�B�Bt . 

 

3. Replicated HLR ����  

{  |B}J_@b  xJ�@UBOBf  UB~  Replicated HLR KBLJM@g  

D  EBFB¥B~  [ ¤��  1] �  àBt . Replicated HLR KBLJMÁN  

UNIX System V Release 4 iJÀ@�JÃ@w  
� ¶@UBÑ  �B¶  

  �  

12 �@g  HLR KBLJM@�  TCP/IP �  UNIX g  Network File 

System �Ì� Z  >@�BUJV  Ü@?B�Bt . 

 

TCP/IP Network

Replicated
HLR

HLR 1 HLR n

MSC 1 MSC m IGS

STP 1 STP 2
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Replicated HLR �! �"$#  %  &�'�(  )�*�+  ,�-$.�/ . 0�1
, �� �"�2  3�4�.  5�)�6�7  ��8�9  :�;$<�=  >$?  @A

 HLR (  System Loading Data( 2CB  SLD) D  E�F  3�4  G�H$I +  J�K�.�/ . L 1 , J�K�B�=  >$?  M�2$N�(  O�P�QR
 
G�S B�)  T�B�U  5�)�6  Audit D  V�W�9  (�.  Audit

+  ,�-$.�/ . X 1 , :�;$B�9  >$?  Y�4  HLR (  =�K  Z�[
�  \�]  SLD

R
 6�^$B�U  &�_$`  T�a  4�b  c�d  e�f� R

 ^�g$.�/ . 

 

4. hji  kml  n�oqp  

4.1 r�s  :�;  �� �"$(  t�u  

 c�v$.  Replicated HLR �� �"$w  OMS 8�(  x$y  E�F�#  

[ z�{  2] |  }�/ . OMS E�F�#  SUN Workstation Ultra 2 2$~  

g$Z  E�F�#  Motif library
R

 2$s�B��$= , ��s�`  7$N���2
 �?  GUI ����+  ����/ . Replicated HLR �� �"$w  OMS 8
(  4�b  ��,�O�#  TCP/IP protocol w  UNIX (  Network File 

System +  2$s�.�/ . 

 Replicated HLR MUX MSC 

No.7(Links) 

T1 

OMS3 OMS4 OMS2     OMS1 LBP 

console 
Read Only 

Printer 

T1 

HuB 
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 Replicated HLR +  T�.  OMS (  3��$Q�?  [z�{  3] w  }
/ . r�s�` R  �������  ����B�U  ���  ��.�+  c�.�B�=  7�

 ��'  �$#  ��s�`�(  ����+  ����B�?  Operator Manage 

& Security ��� , �������  Replicated HLR �� �"$(  H/W 

D  S/W ��� R  :�;  D  c� $B�?  System Status Control �
� , �� �"$(  r�s  ��� R  r�s�`�&  

G�S$¡
 ,  >$Q��  K¢

 D  £�*  :�¤  data
R

 ,�¥  D  J�K�B�U  r�s�`�9�¦  c
d�B�?  Report Control ��� , replicated data (  SLD Audit )
*  ��� , HLR =�K  Z�[$�  `�§����  \�]  �� �"$���  ¨©

 B�?  System Switch )�*����  2$ª� $«  >$��~  )�¬  r
s�+  T�.  E�F  3�4  )�*�w  �(  Q�t R  ®�¯�B�=  >$/ .  

TCP/IP Control ����#  Daemon ���  §�°�B�~  Replicated 



HLR w  OMS 8�(  4�b  ��,�O  Interface ± ¡ +  ,�-$.�/ .  

�� �"$²�(  ����8  4�b  ��,�O�#  IPC message
R

 ��s�.
/ .  

³µ´·¶¹¸ º¼» ½¾¸¿Àº·Á·ºÃÂÄ¶ÅÆ¾¶·Ç·È·¸ É » Ê

ËÄÌÎÍ¹ÏÑÐ ÍÒÌ ½ÄÁÃ» ¸ ½ÄÓ

Æ¹Ê¼ÔÕ» ¶¹ÖÆÄ» ºÃ» ÈÃÔÌ ½¾Á¼» ¸ ½¾Ó× Ø Ï ÙÛÚÆ Ï ÙÒÜ
Ý ¶¹´¹½Ä¸ »Ì ½¾Á¼» ¸ ½¾Ó ÆßÞ¼àáâÈÃã¾É » ÆÄÊäÔä» ¶¹ÖÆ·åæÉ » Ç¹ç èè èè

éé éé êê êê
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4.2 Replicated data Audit ò�ó  

 Replicated HLR ô  õ  HLR ö�÷�ø  ù�ú�û�ô  data ü  ý�þÿ������
 ������ò  	�
  ��ò ÿ  �  ����  �����  ���  

Audit ò�ó��  �������  �  ��� �
 ��������  ������� .  

1) Periodical Audit 

��ò ÿ��
 audit ô   �����ö  !�"�#�$  ��%��  &�ý   ��

�  '�(  ��� �
 �����ü  ) ��*

 �  +�,�- , audit .�/�ô  
0�1�2

 ��3����  �����  4�5  ��ý�6�� . 7�8  Replicated 

HLR � 2�9 ô  MIN/ESN/MSC :�;�< /��=  >�?���@ /÷�ü  
0�1�2 �  ü�A��  �  B��  12 .�/�,�ö  C�D�#�$  
�E  F�D
G

 H�I  J�K�L G
 M�N  O�P�Q  R�S  T  U�V�N  W�X�Y�Z . 

[�\�]
 Audit

G
 ^�_  U�V�`  [ T�a  4] b  c�d�e  f�g  h�Z .  

 

[ikj 4. Periodical Audit Display ] 

 

2) On-Demand Audit 

 On-Demand Audit l  m�n�o�p  Database
G

 q�r  F�D�b  s
R�S  t�u  v�r�Y  w , x�E  y�z�b  

]�{ Y  data N  ^�_�R
S  T  U�V�N  |�}�o  ~  �  ��n���Z . ���  m�n�o�p  

PCSSN/MSCID/M�����Y  B G
 16 p�v G

 F�D�� G
 ����N  

��� ~  M  �����  R���Z . On-Demand Audit
G

 ����v  ���  
�

 |�}�����l  T�a [5] g  h�Z . 
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[ ÊÌË 6. HLR-OMS Switch Flow ] 
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