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8QLYHUVLWDWHD�7HKQLFă�D�0ROGRYHL�

Abstract:  This document contains a review of the current status of cellular location technology and near-
future developments. Basic location techniques based on cellular system signals and satellite systems are 
presented. Cellular location techniques include methods based on cell identification, signal strength, angle-
of-arrival, time delay, correlation with database and signal pattern recognition. An overview of Global 
Positioning System is given along with description of differential and assisted GPS positioning methods.�GSM 
standardisation on location methods and services is covered. It is concluded that the most applicable location 
methods are based on standard measurement reports that are continuously transmitted from the mobile station 
back to the network during a connection. 
�
Cuvinte cheie:  metode de localizare, celul , semnal, sta ie de baz , echipament mobil.�
�

2�WHKQRORJLH�GHV�XWLOL]DWă�SHQWUX�GHWHUPLQDUHD�SR]L܊LHL�WHOHIRQXOXL�PRELO�vQ�UH܊HOHOH�*60�HVWH�ED]DWă�SH�
LGHQWLILFDUHD�FHOXOHL��$FHDVWD�HVWH�R�PHWRGă�ED]DWă�SH�UH܊HD��XQGH�FHOXOD��vQ�FDUH�D�IRVW�vQUHJLVWUDW�DERQDWXO��
SRDWH� IL� XWLOL]DWă� SHQWUX� D� HVWLPD� SR]L܊LD� XWLOL]DWRUXOXL�� $FHDVWă� LQIRUPD܊LH� HVWH� GLVSRQLELOă� DWkW� WLPS� FvW�
HFKLSDPHQWXO�PRELO�VH�DIOă�vQ�UH܊HD܈�L�FKLDU�vQ�WLPSXO�FRPXQLFD܊LHL��,GHQWLILFDUHD�FHOXOHL�VH�WUDQVIRUPă�vQ�SR]L܊LH�
JHRJUDILFă�XWLOL]vQG�SDUDPHWULL�UH܊HOHL�GH�OD�RSHUDWRU��FXP�DU�IL�ED]D�GH�GDWH�GHVSUH�DFRSHULUHD�DERQD܊LORU�PRELOL�
GHVHUYL܊L�SH�FHQWUHORU�GH�ORFD܊LH��

9DORDUHD� HURULL� LGHQWLILFăULL� FRRUGRQDWHORU� JHRJUDILFH� DOH� DERQDWXOXL� PRELO�� vQ� JHQHUDO�� GHSLQGH� GH�
GLPHQVLXQHD� FHOXOHORU�� GDU� SRDWH� GHSLQGH� �L܈ GH� DO܊L� IDFWRUL�� FXP� DU� IL� WLSXO� UH܊HOHL�ZLUHOHVV�� WLSXO� GH� FHOXOH�
�RPQLGLUHF܊LRQDOH܈�L�VHFWRUL]DWH���PăULPHD�FHOXOHORU��FHOXOH�PDFUR�±�FX�UD\H�PDUL�VDX�FHOXOH�SLFR���FHOXOH�FX�
UD]H�PLFL�úL�IRDUWH�PLFL��HWF��

�

��
�

�0HWRGD�LGHQWLILFăULL�FHOXOHL��D�±�FX���DQWHQH��E�±�RPQLGLUHF܊LRQDOă�
�

0HWRGD� GDWă� DUH� XQ� DYDQWDM� LPSRUWDQW� ±� úL� DQXPH� Fă� VXSRUWă� WR܊L� DERQD܊LL� PRELOL� SURSULL� �L܈ DERQD܊LL�
YL]LWDWRUL�vQ�FHOXOă��2�FHOXOă�VHFWRUL]DWă�IRORVH܈WH�PDL�PXOWH�DQWHQH�VHFWRUL]DWH��ILHFDUH�GLQ�DFHVWHD�IXUQL]vQG�
LQIRUPD܊LD�GHVSUH�XQ�DQXPLW�VHFWRU��&X�FvW�QXPăUXO�DQWHQHORU�HVWH�PDL�PDUH��FX�DWvW�HURDUHD��GH�ORFDOL]DUH�VFDGH��
6SUH�H[HPSOX��R�FHOXOă�FX�WUHL�DQWHQH��YD�IXUQL]D�R�DFRSHULUH�GH������SHQWUX�ILHFDUH�VHFWRU��(URDUHD�ORFDOL]ăULL��
GHFL���YD�IL��������ILJXUD��D���$WXQFL�FvQG�XQ�HFKLSDPHQW�PRELO��(0��HVWH�ORFDOL]DW�vQWU�R�FHOXOă�DFRSHULWă�GH�R�
DQWHQă�RPQLGLUHF܊LRQDOă�� HURDUHD� LQIRUPD܊LLORU� SULYLQG� ORFDOL]DUHD� DERQDWXOXL�GHSLQG�GLUHFW� GH�GLPHQVLXQHD�
FHOXOHL� FRUHVSXQ]ăWRDUH� �ILJXUD� �E��� ÌQ� FD]XO� FHOXOHORU� VHFWRUL]DWH�� ORFDOL]DUHD� HFKLSDPHQWXOXL� PRELO� VH�
FDOFXOHD]ă�IRORVLQG�DOJRULWPL�PDWHPDWLFL��

1LYHOXO�HURULL�GH�ORFDOL]DUH�DOH�DERQDĠLORU�PRELOL�vQ�UH܊HOHOH�*60܈�����L�*60������3&6��HVWH�PDL�VFă]XW�
GHFkW�vQ�UH܊HOH�*60������vQ�FDUH�UD]D�PD[LPă�D�FHOXOHL�SRDWH�DMXQJH�DSUR[LPDWLY����NP��'H�DVHPHQHD��DFHVWD�
YDULD]ă� GH� OD� R� UHJLXQH� OD� DOWD�� FXP� DU� IL� ]RQHOH� UXUDOH�� VXEXUEDQH� �L܈ XUEDQH��'H� RELFHL�� vQ� ]RQHOH� XUEDQH�
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RSHUDWRULL�RIHUă�R�SURSRU܊LD�PXOW�PDL�GHQVă�GH�FHOXOH�SH�NP���FX�VFRSXO�GH�D�IDFH�ID܊ă�FUH܈WHULL�XOWHULRDUH�D�
FHUHULORU�GH�WUDILF���
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�
&X�(�FHOO�,'��HFKLSDPHQWXO�PRELO�IDFH�PăVXUăUL�DVXSUD�FRQGL܊LLORU�SURSULL�GH�IXQF܊LRQDUH܈�L�OH�WUDQVPLWH�

UH܊HOHL�SHQWUX�GHFL]LL�GH�KDQGRYHU��WUDQVIHU�GH�OHJăWXUă���$FHVW�UDSRUW�GH�PăVXUDUH�DO�UH܊HOHL�H�XWLOL]DW�DWkW�GH�
FHOXOHOH�GH�VHUYLUH��FvW܈�L�GH�FHOH�YHFLQH��SHQWUX�D�GHWHUPLQD�QLYHOXO�GH�SXWHUH�DO�(0��FDUH�OD�UkQGXO�VăX��HVWH�
IRORVLW�SHQWUX�D�HVWLPD�ORFD܊LD�ED]vQGX�VH�SH�PRGHOHOH�VLPSOH�GH�SURSDJDUH܈�L�SH�LQVWUXPHQWHOH�GH�SODQLILFDUH�
D�UH܊HOHL��

2�WHKQLFă�VLPLODUă��SRDWH�IL�LPSOHPHQWDWă�IRORVLQG�SDUDPHWUXO�WLPSXOXL�GH�VLQFURQL]DUH�D�VHPQDOXOXL��7$�
±�7LPLQJ�$GYDQFH���7$�PăVRDUă�GLVWDQ܊D�GLQWUH�R�VWD܊LH�GH�ED]ă��6%�܈�L�XQ�(0�FX�UH]ROX܊LD�GH����P��$FHVWD�
vPEXQăWă܊H܈WH� QLYHOXO� GH� SUHFL]LH� D� FHOXOHORU� PDUL� �RPQLGLUHF܊LRQDOH� �L܈ VHFWRUL]DWH��� FXP� DU� IL� FHOH� WLSLFH�
VLVWHPHORU�*60�����&X�7$��(0�vQUHJLVWUHD]ă�VHPQDOH�GH�VLQFURQL]DUH�GH�OD�FHO�PDL�SX܊LQ�WUHL�6%��GXSă�FDUH�
WULPLWH�vQDSRL�XQ�UH]XOWDW��FDUH�UH܊HDXD�vO�FRQYHUWH܈WH�vQWU�R�SR]L܊LH�JHRJUDILFă�FDOFXODWă��
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�
$2$�VH�ED]HD]ă�SH�R� WHKQLFă�FODVLFă�GH�FăXWDUH� UDGLR� vQ� FDUH�R�DQWHQă�GH�PDUH�GLUHFWLYLWDWH� �PDWULFH�

GLUHF܊LRQDWă� HOHFWURQLF�� GHWHUPLQă� R� OLQLH� GH� UXOPHQW� vQWUH� XQ� HFKLSDPHQW� GH� UHFHS܊LH� �L܈ R� VWD܊LH� GH� ED]ă��
8QJKLXULOH�UHODWLYH�SRW�IL�DSRL�FDOFXODWH�IRORVLQG�GLIHUHQ܊HOH�GH�ID]ă� vQ� vQWUHDJD�PDWULFH�VDX�SULQ�PăVXUDUHD�
GHQVLWă܊LL�GH�SXWHUH��

2GDWă�FH�PăVXUăULOH�DX�IRVW�HIHFWXDWH���vQ�PRG�QRUPDO��GH�OD�FHO�SX܊LQ�WUHL�VWD܊LL�GH�ED]ă��ILJXUD������ORFD܊LD�
SRDWH� IL� FDOFXODWă� SULQ� WULDQJXOD܊LH� VLPSOă�� 'LQ� SăFDWH�� DFHDVWă� WHKQLFă� QHFHVLWă� R� FRQH[LXQH� GH� OLQLH� GH�
YL]LELOLWDWH�vQWUH�(0܈�L�6%��DVWIHO�VHPQDOHOH�UHIOHFWDWH�YRU�RIHUL�R�OLQLH�IDOVă�GH�UXOPHQW��3HQWUX�Fă�UH܊HOHOH�*60�
QX�IXQF܊LRQHD]ă�vQ�PRG�H[FOXVLY�vQ�FRQGL܊LL�OLQLHL�GH�YL]LELOLWDWH��DFHDVWă�PHWRGă�HVWH�QHFHVDW�GH�D�IL�IRORVLWă�vQ�
FRODERUDUH�FX�R�DOWă�WHKQLFă�GH�ORFD܊LH���
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�0HWRGD�XQJKLXOXL�GH�VRVLUH�$2$�
�

0HWRGD�WLPSXOXL�GH�VRVLUH�IXQF܊LRQHD]ă�SULQ�LQWHUDF܊LRQDUHD�VHPQDOXOXL�WHOHIRQXOXL�FX�VWD܊LD�GH�ED]ă܈�L�
LQYHUV��'LQ�PRPHQW�FH�XQGHOH�UDGLR�VH�SURSDJă�FX�YLWH]D�OXPLQLL��F���GLVWDQ܊D��G��GLQWUH�(0܈�L�6%�SRDWH�IL�
HVWLPDWă�GLQ�WLPSXO�GH�WUDQVPLVLH��vQWUH�WUDQVPLWHUHD܈�L�SULPLUHD�VHPQDOXOXL���'HFL��DVWIHO�VH�GHWHUPLQă�SR]L܊LD�
GH�DPSODVDUH�D�(0��RE܊LQvQG�XQ�FHUF�FX�UD]D�U��FHQWUXO�FHUFXOXL�ILLQG�VWD܊LD�GH�ED]ă���

'DU�� vQ� FD]XO� vQ� FDUH� HVWLPDUHD� V�DU� HIHFWXD� GH� FăWUH� WUHL� VWD܊LL� GH� ED]ă�� DU� H[LVWD� WUHL� FHUFXUL�� FDUH�
LQWHUVHFWvQGX�VH�DU�LQGLFD�ORFDOL]DUHD�H[DFWă�D�(0��WULDQJXOD܊LH���D܈D�FXP�VH�SUH]LQWă�vQ�ILJXUD����
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0HWRGD� GLIHUHQ܊HL� WLPSXOXL� GH� VRVLUH� 7'2$� HVWH� R� WHKQLFă� DVHPăQăWRDUH� ED]DWă� SH� WLPS�� $FHDVWD�
IXQF܊LRQHD]ă�SULQ�PăVXUDUHD�WLPSXOXL�UHODWLY�GH�VRVLUH�D�VHPQDOHORU�OD�0(�WUDQVPLVH�FRQFRPLWHQW�GH�OD�WUHL�
VWD܊LL�GH�ED]ă�VDX�LQYHUV��SULQ�PăVXUDUHD�WLPSXOXL�UHODWLY�GH�VRVLUH�OD�WUHL�6%�WUDQVPLVH�GH�OD�0(���

'LIHUHQ܊D�WLPSXOXL�GH�VRVLUH�GHILQH܈WH�R�KLSHUEROă��$܈D�FXP�VH�XWLOL]HD]ă�WUHL�6%��UH]XOWă�Fă�VXQW�WUHL�VHWXUL�
GH�GLIHUHQ܊H�GH�WLPS��FDUH�FUHHD]ă�WUHL�HFXD܊LL�KLSHUEROLFH��GH�XQGH�VH�SRDWH�FDOFXOD�R�VLQJXUă�VROX܊LH��

7'2$�HVWH�XQHRUL�SUHIHUDW�vQ�FRPSDUD܊LH�FX�72$��GHRDUHFH���vQ�FHOH�PDL�PXOWH�LPSOHPHQWăUL���QHFHVLWă�
PDL�SX܊LQH�GDWH�FDUH�XUPHD]ă�Vă�ILH�VFKLPEDWH�SULQ�FRQH[LXQHD�IăUă�ILU��6LQFURQL]DUHD�SUHFLVă�D�VWD܊LLORU�GH�ED]ă�
HVWH��GH�DVHPHQHD��HVHQ܊LDOă�SHQWUX�FD�DFHDVWă�WHKQLFă�Vă�IXQF܊LRQH]H��

�
�0HWRGD�HVWLPăULL�WLPSXOXL�GH�VRVLUH�HIHFXWDWă�GH���6%�

�
ÌQ�FD]XUL�FvQG�0(�D�IRVW�GHFRQHFWDW��VDX�VH�DIOă�vQ�DIDUD�DULHL�GH�DFRSHULUH���H�QHFHVDU�R�QRXă�vQUHJLV�WUDUH��

SHQWUX�FD�6%�Vă�GH܊LQă�LQIRUPD܊LD�GHSOLQă�QHFHVDUă�SHQWUX�HIHFWXDUHD�QRLORU�SURFHGXUL�GH�ORFDOL]DUH��
� �

0HWRGD�GDWă�GH�ORFDOL]DUH�QHFHVLWă�R�QRXă�IXQF܊LH�vQ�WHOHIRDQHOH�PRELOH�±�FDSDFLWDWHD�GH�D�HIHFWXD�PăVXUăUL�
GH�VLQFURQL]DUH܈�L��DSRL�GH�WUDQVIHU�OD�FHQWUXO�PRELO�GH�ORFD܊LH�D�RSHUDWRUXOXL���

3R]L܊LD�ILHFăUHL�VWD܊LL�GH�ED]ă�WUHEXLH�Vă�ILH�FXQRVFXWă�FX�SUHFL]LH�SHQWUX�D�HIHFWXD�WULDQJXOD܊LD܈�L�D�HVWLPD�
ORFD܊LD�WHOHIRQXOXL��ÌQ�SOXV��WLPSLL�GH�WUDQVPLVLH�SHQWUX�ILHFDUH�6%�WUHEXLH�FXQRVFXWă�FX�H[DFWLWDWH��ÌQ�UH܊HOHOH�
*60� �� FDUH� QX� VXQW� VLQFURQL]DWH� ±� WLPSXO� GH� WUDQVPLVLH� WUHEXLH� Vă� ILH�PăVXUDW� FX� DMXWRUXO� XQHL� UH܊HOH� GH�
ORFDOL]DUH�D�XQLWă܊LORU�GH�PăVXUă��/08V�±�/RFDWLRQ�0HDVXUHPHQW�8QLWV����

ÌQ� HVHQ܊ă�� DFHVWHD� VXQW�GLVSR]LWLYHOH�PRELOH�PRGLILFDWH� �� RS܊LRQDO� FX�XQ� UHFHSWRU�*36� �� SODVDWH� vQWU�R�
SR]L܊LD�JHRJUDILFă�IL[ă��FX�FDSDFLWDWHD�GH�D�HIHFWXD�PăVXUăUL�D�GLIHUHQ܊HL�GH�WLPS�(�27'܈�L�GH�D�OH�WUDQVIHUD�OD�
FHQWUXO�PRELO�GH�ORFD܊LH�D�RSHUDWRUXOXL��

3UHFL]LD�(�27'�GHSLQGH�GH�GHQVLWDWHD�FHOXODUă��SODQXO�GH�FHOXOH�� LQWHUIHUHQ܊H�� ]JRPRW��SHUIRUPDQ܊D� �L܈
SUHFL]LD�SR]L܊LHL�FHOXOHORU��0HWRGD�IXQF܊LRQHD]ă�GHRVHELW�GH�ELQH�vQ�]RQHOH�FX�GHQVLWDWH�PDUH�GH�D�VWD܊LLORU�GH�
ED]ă܈�L�LQYHUV��FDOLDWHD�PHWRGHL�(�27'�GHFUH܈WH�vQ�]RQH�FX�R�GHQVLWDWH�VFă]XWă�D�6%��

�

&D܈�L�(�27'��$�*36�HVWH��GH�DVHPHQHD��R�WHKQLFă�ED]DWă�SH�WLPS�vQ�FDUH�(0�PăVRDUă�WLPSXO�GH�VRVLUH�D�
WUHL�VDX�PDL�PXOWH�VHPQDOH��GDU�vQ�DFHVW�FD]��DFHVWHD�VXQW�WUDQVPLVH�GH�OD�VDWHOL܊L�*36��ILJXUD������

�
�

� �0HWRGă�$VLVWDWă�GH�6LVWHP�GH�3R]L܊LRQDUH�*OREDOă�
�
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ÌQ�JHQHUDO��LQIRUPD܊LLOH�GHFRGLILFDWH�GH�FăWUH�UHFHSWRUXO�*36�VXQW�DSRL�WUDQVPLVH�OD�(0�SULQ�UHĠHD�UDGLR��
$FHVW� OXFUX� DGXFH� DYDQWDMH� SHQWUX� WLPSXO� QHFHVDU� GH� D� RE܊LQH� SULPD� ORFD܊LH� �L܈ GXUDWD� EDWHULHL� �� GHRDUHFH�
WHOHIRQXO�QX�PDL�WUHEXLH�Vă�FDXWH܈�L�Vă�GHFRGLILFH�VHPQDOHOH�GH�OD�ILHFDUH�VDWHOLW�GLVSRQLELO���

(OLPLQkQG� QHFHVLWDWHD� GH� D� GHFRGD� VHPQDOHOH� GH� VDWHOLW�� GH� DVHPHQHD�� PHWRGD� SHUPLWH� GHWHFWDUHD� �L܈
HVWLPDUHD�72$��WLPSXOXL�GH�VRVLUH���FDUH�DUH�FDSDFLWDWHD�GH�D�ORFDOL]D�XQ�(0��FKLDU܈�L�vQ�VSDWHOH�REVWDFROHORU��
vQ� LQWHULRUXO� PD܈LQLL�� vQWU�R� PXO܊LPH� GH� DQWXUDMH� H[WHULRDUH� �L܈ LQWHULRDUH�� $�*36� RIHUă� �L܈ R� EXQă� SUHFL]LH�
YHUWLFDOă܈�L�HVWLPDUH�D�YLWH]HL��7UDQVPLVLXQHD�VHPQDOHORU�GH�GDWH�GH�DVLVWHQ܊ă�*36�SRDWH�GXUD����VHFXQGH��GDU�
RGDWă�SULPLWH�GH�FăWUH�0(��SRW�IL�XWLOL]DWH�SvQă�OD�SDWUX�RUH��
�

'LQ�FDX]D�QDWXULL��vQ�FDUH�UH܊HOHOH�*60�DX�IRVW�GH]YROWDWH��SXWHUHD�VHPQDOXOXL�D�IRVW�XQD�GLQWUH�SULPHOH�
WHKQLFL�SURSXVH�SHQWUX�XUPăULUHD�ORFD܊LHL�FHOXODUH��GHRDUHFH�D�IRVW�PDL�VLPSOX�GH�D�R�LPSOLPHQWD�vQ�SUDFWLFă��
$FHDVWD�XWLOL]HD]ă�LQIRUPD܊LLOH�SH�FDUH�0(�OH�RIHUă�GHVSUH�SXWHUHD�VHPQDOXOXL�SULPLW�GH�OD�VWD܊LD�GH�ED]ă�SHQWUX�
D�HVWLPD�GLVWDQ܊D��ÌQ�FD]XO�vQ�FDUH�SXWHUHD�GH�HPLVLH�OD�6%܈�L�SXWHUHD�VHPQDOXOXL�SULPLW�GH�OD�0(�VXQW�FXQRVFXWH��
GLVWDQ܊D�SRDWH�IL�X܈RU�FDOFXODWă�IRORVLQG�R�HFXDĠLH�FX�SLHUGHUH�SH�WUDLHFWRULH��

8WLOL]kQG�FHO�SX܊LQ�WUHL�6%�SHQWUX�D�PăVXUD�GLVWDQ܊D�vQ�DFHVW�IHO��VH�SRW�FRQVWUXL�WUHL�VDX�PDL�PXOWH�FHUFXUL��
/RFD܊LD�SRDWH�IL�DSRL�X܈RU�FDOFXODWă�GLQ�LQWHUVHF܊LD�DSUR[LPDWLYă�D�DFHVWRU�FHUFXUL�FX�UD]D�FXQRVFXWă��

�

0HWRGD� KLEULEă� LPSOLFă� XWLOL]DUHD� PDL� PXOWRU� WHQKRORJLL� GH� ORFDOL]DUH� SHQWUX� D� vPEXQăWă܊L� SUHFL]LD��
([HPSOH�WLSLFH�VXQW�$2$�FX�72$��$2$�FX�7'2$��SXWHUHD�VHPQDOXOXL�FX�7$��WLPSXO�GH�VLQFURQL]DUH�܈�L�D܈D�
PDL�GHSDUWH��0DL�PXO܊L�FHUFHWăWRUL�VXJHUHD]ă�Fă�FRPELQD܊LD�GLQWUH�7'2$�72$�RIHUă�R�VROX܊LH�KLEULGă�LGHDOă��

2�vQ܊HOHJHUH�D�QLYHOXULORU�GH�SUHFL]LH�D܈WHSWDWH�GH�OD�ILHFDUH�PHWRGă�SH�R�GLYHUVLWDWH�GH�PHGLL�YRU�DMXWD�OD�
GHWHUPLQDUHD�FRPELQD܊LHL�RSWLPH��2�FRPSDUD܊LH�vQWUH�SUHFL]LLOH�GH�ORFDOL]DUH�D�XQRU�GLQWUH�SULQFLSDOHOH�WHKQLFL�
DFWXDOPHQWH�XWLOL]DWH�VXQW�SUH]HQWDWH�vQ�WDEHOXO����
�
7DEHOXO����3UHFL]LD�SULQFLSDOHORU�PHWRGH�XWLOL]DWH�SHQWUX�ORFDOL]DUHD�(0�
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