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Introduction

The measurement UTRAN GPS Timing of the Cell Frame for LCS(TUTRAN-GPS) is required in order to provide the timing assistance to UE  in the A-GPS method as well as in the OTDOA method to be able to derive the RTD between the reference cell and its neighbouring cells. This paper is intended to discuss the proposed solution on how these measurements are initiated and reported over Iub and Iur.

Proposed solution

This measurement is proposed to be introduced as a new Common measurement type ‘UTRAN GPS Timing of the Cell Frame for LCS’. The measurement has been already defined in the TSs 25.215/25.225 and TSs 25/133/25.123. The accuracy of the measurement has not been defined yet. However, the A-GPS and OTDOA methods require different measurement accuracy. Therefore at measurement initiation, the SRNC/CRNC requires a minimum level of accuracy for the measurement. Depending on the capability of the Node B and the location of the reference GPS receiver, different accuracy levels may be achieved. This is indicated in the measurement result from Node B and also from DRNC to SRNC. 

The measurement reporting may be requested to be ‘On Demand’, ‘Periodic’ or triggered when the TUTRAN-GPS has drifted apart more than a certain threshold compared to the previous reported value.  The drift of TUTRAN-GPS after n measurement periods is calculated according to the following formula:

Fn = Fn, n-1 + Fn-1    






(1)

Where the Fn  and Fn-1 are the accumulated drift after n and n-1 measurement periods respectively and the Fn, n-1 is the drift during the last measurement period.

The Fn, n-1 is derived according to the following:

Fn, n-1 = Mn – Mn, estimated = Mn – (Mn-1 + 10ms*(SFNn – SFNn-1)) = (Mn – Mn-1) –10*(SFNn – SFNn-1))            





(2)

Where the Mn  and Mn-1  are the actual measurements of the TUTRAN-GPS  received from the physical layer at SFNn and SFNn-1 respectively. The Mn, estimated is the estimated UTRAN-GPS timing at SFNn  which is equal to previous measurement Mn-1 plus the measurement period.  Inserting (2) in (1), adding the modulo operation to the  SFN and M differences, and converting the 10 ms into chip which is the unit that is used in TS 25.133, then the drift Fn can be expressed by following formula:

Fn = (Mn-Mn-1) mod 2322432000000 – ((SFNn – SFNn-1) mod 4096) *10*3.84*10^3 + Fn-1 [chips] 





(3)

Defining a drift measurement in L1 is against the principle outlined in the TS25.302 as the L1 needs to store the previous measurements which were reported to the L3. 

Alternatively a new higher layer filter in L3 could be defined to calculate the drift. However this becomes unnecessarily complicated and also the measurement has to be re-initiated by the SRNC/CRNC after each measurement reporting. Thus, a new event called “On Modification” is used (which is also intended to be used in the new Inter-RNC Information Exchange procedures). The event is defined as the following:

If the Reporting Report Characteristics IE is set to 'On Modification', the Node B reports the result of the requested measurement immediately and then the Node B  initiates a Measurement reporting procedure when the drift Fn  (3)   rises above the indicated threshold and stays there during a period of the time indicated by the hysteresis time(if present). After each reporting the n is set to zero and the drift calculation restarted. 

