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		E-OTD requires that RTD values are known One possibility is that the whole network is synchronised so that RTD values are always zero A more practical approach is to measure RTDs According to GSM standards, RTD values can be measured using LMUs RTD values can be calculated from the equation: RTD = OTD   GTD, where OTD is measured by the LMU and GTD can be calculated from the known coordinates of the LMU and base stations According to GSM speci cations, an LMU can also attach to the measurement report the Absolute Time (AT) timestamp for the last measured burst from the reference base station When this is done, the RTD values can be called absolute time difference (ATD) values AT timestamp is given using the global positioning system (GPS) as a reference clock, ie an LMU needs to have a GPS clock available.
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		Figure 7.68a shows a plot of iL(I) . At 100 ms the current has increased to 2.39 A, which meets the initial magnitude specifications. However, one second later at t = 1.1 s, i L (t ) has fallen to onl y 0. 16 A- well below the magnitude-over-time requirement. Simpl y put, the current falls too quickly. To make an info rm ed estimate for sl and 52' let us investigate the effect the roots exhi bit on the current waveform when s2 > 51 ' Since 52 > s l ' th e ex ponential associated with 52 will decay to zero faster than th at associated with .)1 ' This causes ;L(t ) to rise-the larger the value of s2 ' the faster the ri se. After 5( I / S2) seconds have elapsed, the expone ntial associated with s2 is approximately zero and i L (I) decreases exponentiall y with a time constant of T = I /s,. Thus, to slow th e fall of
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		At the moment only GPS is mentioned in the standards as a candidate for the reference clock AT timestamp allows comparison of measurements from different LMUs directly if all LMUs have the GPS clock as a common reference clock This allows, depending on implementation, easier calculation procedure and, eg for A-GPS location method, delivery of GPS time to the MS In addition, using AT allows LMUs to use only internal antenna that measures signals only from the BTS sectors of the site where the LMU is situated Such installation approach requires an LMU at every BTS site, but avoids using external receiver antennas for LMUs that usually require more laborious and expensive installation work The above-mentioned approach of de ning hyperbolas for location estimation from OTD measurements is called hyperbolic E-OTD Another possibility mentioned in GSM speci cations is the so-called circular E-OTD.
(x01 ,
x2 ( k ) -
The basic equation for each base station is dbM   dbL = c  (tr M   tr L + toffset ) Here dbM and dbL are the distances from a base station to the MS and the LMU respectively tr M is the reception time of a signal from the base station at the MS, and tr L is the reception time of a signal from the base station at the LMU tr M and tr M are measured against the internal clocks of the MS and the LMU, and there normally exists a time-offset toffset between these clocks As earlier, c denotes the speed of radio waves The MS and the LMU need to measure at least three base stations so that it is possible to solve the MS location and the unknown clock offset toffset .
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