3GPP TSG GERAN #5
GP-011372

Chicago, USA
Agenda item 7.2.5.11

28th May – 1st June 2001
Source: Mitsubishi Electric Telecom Europe

Title: OTD Measurements referenced to a frame
Document for: Approval


Context

In GSM networks,  BSIC and ARFCN may be reused with a certain scheme. It mays then happen that in the same area, two BTS share the same BSIC and the same ARFCN. 










Figure 1 – Example of a network configuration

When BTS1 and BTS2 are identified by their ARFCN and BSIC in the RRLP-MsrPositionResponse, and unfortunately use the same ARFCN and same BSIC, SMLC has to rely on OTD Measurements themselves to be able to discriminate LMU’s measurements. But in some configurations as described on figure 1 due to relative synchronisation of BTS and LMU’s position in each cell, this could not be possible because OTD values referenced to a slot are more or less the same for both LMUs.

Then, the particular measurements which are ambiguous cannot be  used in the process of calculating the mobile station’s location.

Proposed solution

It always helps if the timings from each BTS are as unique and far away from each other as possible.  Reporting in the range of a frame helps this. The SMLC then has more chance to be able to resolve timings against where it thought they might occur.
Therefore it is propose to add optionally the possibility for an equipment to report to SMLC the full Observed OTD which definition is described below :






Observed OTD = ExtOTD * 40000 + OTD

With the example of figure 1, and considering the OTD value referenced to a frame, SMLC is able to correlate measurements from the mobile station with those from LMU1 since they have more or less the same value. The difference coming from their relative physical position against BTS1.

The chance to discriminate measurements from two LMUs at the SMLC is increased because OTD value associated with ExtOTD value covers 1250 bits instead of 156.25. The probability of ambiguity occuring can be calculated as follow :





Considering an OTD value referenced to a frame :

Probability (Ambiguity) 
= 
P(Ambiguity in the network) * P(Timings overlapping)









=
20 % * 10/1250









=
0.16 %
Considering a classic OTD value referenced to a slot : 

Probability (Ambiguity) 
= 
P(Ambiguity in the network) * P(Timings overlapping)









=
20 % * 10/156.25









=
1.3 %

Conclusions

It is then proposed to optionally add ExtOTD value in OTD-MsrElement in the ASN1 description of the MsrPosition-Rsp component in 3GPP TS 04.31 R98/R99/R4.

In order to guarantee backward compatibility with existing implementations, this new parameter shall be added via an extension information element as defined in 3GPP 25.921.
OTD
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ExtOTD


Value : 0 .. 7	


Unit : 156,25 bits





1250 bits





10 bits : Uncertaincy due to unknown MS position in the cell assuming a 5 km cell. 
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