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1
Introduction
Positioning Enhancements for GERAN introduces a means for an SMLC to realize an improved ability to estimate the position of a mobile station operating in GERAN coverage. This is achieved by introducing a new BSS centric MTA (Multilateration Timing Advance) procedure and a new mobile station centric MOTD (Multilateration Observed Time Difference) procedure for which improved timing advance estimation information is relayed to a SMLC. Both procedures call for mobile stations to have an increased minimum performance requirement regarding their ability to synchronize to downlink CCCH transmissions and BTSs to have an increased minimum performance requirement regarding their ability to synchronize to uplink CCCH and PDTCH transmissions. 
The multilateration procedures enable GPS-less positioning as accurate as 50 m in 67% of the positioning attempts when using only three base stations for these procedures [2].

2
Description
2.1
MTA Procedure

This positioning procedure is based on one or more BSS acquiring timing advance information from a set of cells selected by the MS for performing the MTA procedure, see Figure 1. 
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Figure 1: Illustration of Multilateration Timing Advance Procedure
The MS is triggered to perform MTA as a result of receiving an RRLP message from an SMLC indicating the MTA positioning procedure is to be used. The RRLP message may include network assistance information in order to facilitate and speed up the procedure. Based on signal strength the MS autonomously selects a subset of the cells identified by the network assistance information (if any) to use for performing MTA. As the MS performs MTA using the set of cells it has selected, the resulting cell specific timing advance information acquired by the BSC is relayed to the SMLC for use in MS positioning estimation. The signalling events associated with the MTA procedure are applicable for the PS domain in A/Gb-mode and are shown in Figure 1 below.
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Figure 2: MTA Positioning Procedure

2.2
MOTD Procedure

This positioning procedure is based on a MS measuring observed time difference between operating in its serving cell and one or more neighbour cells in addition to the BTS managing the serving cell estimating the timing advance applicable to the MS. The MS is triggered to perform MOTD as a result of receiving an RRLP message from an SMLC indicating the MOTD positioning procedure is to be used. The message may include the network assistance information for performing MOTD measurements. The resulting observed time difference information is sent from the MS to the SMLC using an RRLP message. The SMLC uses this information along with the timing advance estimated by the BTS (reported to SMLC before the MS begins performing MOTD measurements) for MS positioning estimation. The signalling events associated with the MOTD procedure are applicable for the PS domain in A/Gb-mode and are shown in Figure 3 below.
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Figure 3: MOTD Positioning Procedure
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