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	  1st Modification        


5.4.2
BTS Timing Advance Estimation for Positioning

A higher level of accuracy of the timing advance estimation by the BTS (reported to the SMLC, see 3GPP TS 43.059 [6]) is desired when the following positioning procedures are used:

-
Multilateration Timing Advance procedure for assessing the timing advance in the serving cell and in non-serving cells, and 

-
Multilateration Observed Time Difference procedure for assessing the timing advance in the serving cell,

The actual algorithms and methods for estimation of the timing advance value are implementation dependent. 

Moreover, a BSC that reports a timing advance value based on transmissions from an MS (e.g. the EC Multilateration Request message or EGPRS Multilateration Request message, see 3GPP TS 44.018 [8] and 3GPP TS 44.060 [9]) using the RLC Data Block or the Extended Access Burst method, shall establish a reported timing advance value = [image: image2.png]LA Reported



 . It does so by first using the BTS estimated TA value = [image: image4.png]tap .



 (based on the AB received on the RACH or on the EC-RACH (including blind physical layer transmissions for CC2, CC3 and CC4) identified when the MS starts the positioning procedure and using it as the assigned TA value = [image: image6.png]b A pesiomed



 (i.e. the TA value sent to the MS using an assignment message on the AGCH/EC-AGCH is the value of the [image: image8.png]tap .



 rounded off to the nearest symbol). It then adjusts the most recent estimated TA value as it receives subsequent updated timing advance estimation values from the BTS (i.e. the BTS provides an updated timing advance estimation for each subsequent burst it receives from the MS for the remainder of the positioning procedure wherein each burst sent by the MS uses the assigned TA).The final reported TA value ([image: image10.png]


 is calculated by the BSC after it has received the last estimated TA value from the BTS based on the last transmission from the MS for the current positioning procedure and takes into account the MS Transmission Offset sent by the MS during the procedure (see 3GPP TS 44.018 [8] and 3GPP TS 44.060 [9] and 3GPP TS 43.059 [6]). This is shown in the formulas below. 
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(1)

where
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(2)
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(3)

where [image: image18.png]tAS Transmisson Of fset



 corresponds to the time as reported by the MS in the “MS Transmission Offset IE” (see 3GPP TS 49.031 [18]). 
For the Extended Access burst method the number of timing advance estimations is N= 2 wherein both the RACH burst and the Extended Access burst are used for timing advance estimation. Similarly, for the RLC Data Block method the number of timing advance estimations correspond to N=5 (for the case of no HARQ retransmissions needed on the (EC-)PDTCH) wherein the AB received on RACH or EC-RACH and the 4 normal bursts used to receive the RLC data block are used for timing advance estimation. 

Moreover, a BTS estimating the timing advance value for an MS using the RLC Data Block or the Extended Access Burst methods will be subject to an accuracy limitation inherent to its implementation and the radio conditions applicable when receiving transmissions from the MS performing the Multilateration Timing Advance procedure. This accuracy limitation is expressed as an assessment error of the reported TA value [image: image20.png]LA Reported



 and shall be reported (to the SMLC via the BSS) as the BTS Reception Accuracy Level (see 3GPP TS 43.059 [6] and 3GPP TS  49.031 [18]) wherein the assessment error corresponds to the variance of the reported timing advance value of multiple timing advance estimations according to the equations below where N denotes the number of timing advance estimations and tAi, i=1...N denotes the estimated timing advance in estimation 'i'. 

The variance [image: image22.png]


of the estimated timing advance value shall be evaluated using the formula:

[image: image24.png]var (€4 reporcea)

= | v,





(4)

s2 is the unbiased sample variance
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(5)

where [image: image28.png]LA Reported



and [image: image30.png]


are calculated per the equations (1), (2) and (3) above.

For the Access Burst method the reported timing advance value corresponds to the estimated timing advance value derived from receiving the AB containing the EC Multilateration Request message or EGPRS Multilateration Request message. 

When reporting the timing advance value to the SMLC the [image: image32.png]LA Reported



 is rounded off to the nearest 1/64 of a normal symbol period (see 3GPP TS 49.031 [18]). 

Similarly, for the SMLC to be able to accurately estimate the number of required BTSs to be used during the Multilateration Timing Advance procedure (in order to meet a targeted positioning accuracy) each individual BTS shall provide the BSC with BTS Reception Accuracy Capability information (see 3GPP TS 49.031 [18]) as follows: 
-
with a guaranteed timing advance assessment error, it shall always be capable of supporting at radio conditions down to the reference sensitivity level for RACH, if the BTS is capable of PEO operation, for all MTA radio access methods supported by the BTS. The BTS Reception Accuracy Capability shall be evaluated at the reference sensitivity level for RACH as specified in TS 45.005 [11]. 

-
with a guaranteed timing advance assessment error, it shall always be capable of supporting at radio conditions down to the input signal level for reference performance for EC-RACH (CC1), if the BTS is capable of EC operation, for all MTA radio access methods supported by the BTS. The BTS Reception Accuracy Capability shall be evaluated at the input signal level for reference performance for EC-RACH (CC1) as specified in TS 45.005 [11].

The BSC, in turn, reports this guaranteed timing advance assessment error value as the applicable BTS Reception Accuracy Capability in the Assistance Information Response message sent to the SMLC in response to an Assistance Information Request message (see 3GPP TS 43.059 [6]).


The BTS shall comply with the indicated BTS reception Accuracy Capability in [90] % of the timing advance estimations.
	                                                        End of Modifications     


