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Justification for Expected OTD value

1. BaCKground

The Rough RTD value, that is included to the E-OTD measurement command (3GPP TS 04.31), is targeted to assist MS when making E-OTD measurements. However, the Rough RTD value is not, in practice, usable for MS in case of MS Assisted E-OTD. The problem is that the MS's location is not known.  An unknown MS's location makes it possible for the OTDs (to be measured in the MS's current location) to differ for several bit periods (up to some tens of bit periods) of the reported Rough RTD value.  Unfortunately, the amount of this uncertainty is unknown. This makes the RTD values not usable
, because the correlation properties of normal and dummy bursts are so poor that this kind of uncertainty can not be allowed. The result is the MS needs to measure FCCH and SCH bursts first, thus not utilizing received  Rough RTD values. 


2. Proposed solution

In the proposed correction, two new fields, Expected OTD and Uncertainty of Expected OTD are sent to MS. The Expected OTD value indicates the OTD value that MS is expected to measure between this BTS and reference BTS in its current estimated location. SMLC can estimate MS's location roughly e.g. based on serving BTS coordinates and TA.

The MS can use the Expected OTD value when determining the suitable reception time for OTD measurement from neighbor BTS to speed up the OTD measurements, if the Uncertainty of Expected OTD is sufficiently small. The uncertainty defines following search window for MS: 

Expected OTD - Uncertainty < measured OTD value < Expected OTD + Uncertainty       (1)

If uncertainty in MS's location is x bits, uncertainty in the Expected OTD value is in the worst case 2*x (uncertainty of Expected OTD depends on the geometry). See the example in Figure 1. 
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Figure 1 – An example of geometrys effect to the uncertainty of Expected OTD. BTS1 is located at (0,1000), BTS2 at (0,-1000), and uncertainty of the MS's location is 500 (blue circle around MS). Assume that uncertainty of RTD is 0. If estimate for the MS's location is (0,0), uncertainty in Expected OTD is 1000 (left side picture). If estimate for the MS's location is (0,1500), uncertainty in Expected OTD is ~554.7, respectively. 

According to the proposal following coding would be used for Expected OTD :

Range is 0 - 7 with following encoding:
'0' 0 < uncertainty <= 2 bit
'1' 2 < uncertainty <= 4 bit
'2' 4 < uncertainty <= 8 bit
'3' 8 < uncertainty <= 12 bit
'4' 12 < uncertainty <= 16 bit
'5' 16 < uncertainty <= 22 bit
'6' 22 < uncertainty <= 30 bit
'7' uncertainty > 30 bit

This coding enables MS to determine how long correlation window is deeded. MS can also conclude if PSW and/or SCH reception is needed or can Expected OTD value be directly used for other receptions (BCCH, CCCH reception).

3. Summary

It is proposed to add two new fields, Expected OTD and Uncertainty Of Expected OTD, to E-OTD measurement command. 
If this correction is not accepted, totally unusable values are transmitted to the MS in case of MS assisted E-OTD method (in case of MS based E-OTD, these values will be used for location calculation).







� Rough RTD is still usable for MS Based EOTD.


� This example assumes that uncertainty in RTD is zero (or at least insignificant). If RTD has significant uncertainty, this uncertainty should be added to the uncertainty in Expected OTD (no matter what the geometry is).





