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Introduction
During R3#17 Tdoc R3-002985 including text proposal for study area OTDOA Radio interface timing in TR25.850 was approved with modifications. In that proposal was presented possible solution to transfer RTD timing measurement information from Node B to CRNC. However that document left many items as open items to be further studied.

In this proposal different approach is taken. It proposes some information that may be needed to initialize radio interface timing measurements and what information is needed in measurement report message. It lefts some items open to be studied further (these items are listed in chapter open items). Open items are related to actual radio interface timing measurements, their quality and accuracy reporting needed in algorithm function to estimate the relative time difference between the Node B.
Text proposal for TR 25.850 study area OTDOA Radio Interface Timing
OTDOA Radio Interface Timing

The Radio Interface Timing determination system consists of functions in Node Bs and in the SRNC. RTD or ATD measurements are transferred from Node B to its CRNC and then forwarded to SRNC, if CRNC is not the SRNC.

The Node B may directly measure the RTD between neighbouring and reference cells and return the measurements to the CRNC. Alternatively the Node B may measure the ATD of the neighbouring and reference cells and return the measurements to the CRNC that are forwarded to SRNC. The SRNC then uses the ATD measurements to calculate the RTD values. 
RTD measurement for UTRAN has been mentioned in the TS 25.305 (Stage 2 Functional Specification of Location Services (LCS) in UTRAN) but the measurement has no definition in TS 25.215 and TS25.225; neither its accuracy and report mapping has been specified in TS 25.133 and 25.123. The RTD measurement for UTRAN has to be specified in TS 25.215, TS 25.225, TS 25.133 and TS 25.123 before it can be included into the 25.433 (NBAP protocol) and 25.423 (RNSAP protocol).

The ATD measurement UTRAN GPS Timing of Cell Frames for LCS has been specified  in TS25.215 and TS25.225. Report mapping for ATD measurement has been specified both in TS25.123 and TS25.133, but the measurement accuracy and conditions have not yet been specified in those TSs.
In addition to measurement above assistance data as RTT for FDD and RX timing deviation for TDD can be measured to minimize the uncertainty of LCS result.

Iub Interface

Iub is required to pass request for measurements from the CRNC to a Node B and measurement results from a Node B to the CRNC. Measurements may be done on demand, periodically or when there are significant changes in radio conditions.

Measurement initiation for  radio interface timing measurements

The request for  radio interface timing measurements from the CRNC to a Node B shall contain the following parameters:

· Measurement type; 

· Instructions about Primary CPICH signals to be measured;

· In RTD case, which common Primary CPICH shall be used as a reference in the measurements;

· Instruction of how the measurement quality shall be reported;

· Introduction of how the measurement shall be reported: and

· Instructions about filtering of raw measurement data.

In the measurement type info CRNC indicates whether it wants Node B to perform RTD or ATD measurements.

Instructions about Primary CPICH signals to be measured shall contain the list of neighbour Node B's that are used for radio interface timing measurements. This list shall contain primary scrambling codes of the measured cells.
In case of RTD measurements reference cell containing the primary CPICH, that is used as a reference for measurement, is identified with the C-ID of the cell where the RTD measurements were addressed.
Instructions of how the measurement quality shall be reported shall define the quality type of radio interface timing measurement that shall be used in the measurement response message. It shall be concluded whether this kind of information is needed or not before defining the quality classes.
Introduction of how the measurement shall be reported shall contain the information about how the measurement shall be done. Measurements can be made on demand, periodically or when there is significant changes on the radio interface timing. Measurement information may contain some of following parameters:

· reporting period;
· measurement threshold;
· measurement hysteresis time;
· measurement increase/decrease threshold; and
· measurement change time.
Reporting period describes the required time period between measurement report messages and  it is used for periodic measurements
Measurement threshold indicates the change limit of RTD value and/or  SFN-SFN drift in case of RTD measurement or change limit of ATD value and/or Node B clock drift. If the measured value changes more than the value mentioned in measurement threshold and stays there for the requested hysteresis time (if given) it shall trigger new measurement report.
Measurement increase/decrease threshold indicates the deviation limit of RTD value and/or  SFN-SFN drift in case of RTD measurement or deviation limit of ATD value and/or Node B clock drift. If the measured value changes more than the value mentioned in measurement increase/decrease within time mentioned in measurement change time it shall trigger the new measurement report.
Measurements for SFN-SFN drift and Node B clock drift are FFS. These measurements shall be specified first before determining how the shall be reported.

Instructions about filtering of raw measurement data indicates how filtering of the measurement values shall be performed before measurement event evaluation and reporting. 


1. 
2. 
3. 
4. 

5. 
6. 
Measurement report for radio interface timing measurements
 Measurement report for RTD measurements from a Node B to the CRNC shall contain the following parameters:

· Information of Node B that was used as a reference for RTD measurements;

· Identity of the neighbour cells that were measured;

· Primary CPICH info of the measured signals;

· SFN-SFN time difference between neighbour cells and reference cell.;

-
SFN-SFN drift between neighbour cells and reference cell;
· SFN as a time stamp of the measurement; and
· accuracy of the measurement.
Information of Node B that was used as a reference for RTD measurements shall contain the C-ID for identifying the cell within CRNC that was used as reference cell for RTD measurements.

When the measurement results are reported in the response message it shall contain the C-ID identifying the reference cell used for measurements together with the list about primary CPICH (primary scrambling codes) of the cells that were measured. Other possibility is that in measurement request message from CRNC to Node B measured cells are identified with ids uniquely identify the measured cells within routing area. These ids are echoed in measurement report message from Node B to CRNC to identify the neighbour cells that were used for measurements.
SFN-SFN time difference between reference cell and  neighbour cells is the measured RTD value between the signal of reference cell and the reception of signals from neighbour cells. This RTD value is the difference between the signal (starting  moment of SFN) from the reference cell compared to the signal (nearest start moment of SFN) from the neighbour cell. With this definition SFN- SFN difference is calculated from reference frame border to nearest neighbour frame border and negative values are possible. RTD value is measured in chips and the reporting resolution is FFS. 
SFN-SFN drift between neighbour cells and reference cell may be reported by Node B. This information indicates the first time deviate of RTD measurement between reference cell and neighbour cells based on measurements made during defined monitoring period.  SFN-SFN drift measurement is FFS.
SFN as a time stamp of the RTD measurement is the SFN of measured RTD value after L3 filter to report the time-of –day when measurement was made. 
Accuracy of measurement indicates the quality of reported RTD value. This information can be used e.g. to evaluate the reliability of RTD measurement in the SMLC. Definition of measurement accuracy estimate and reported accuracy estimate is FFS.
Measurement report for ATD measurements from a Node B to the CRNC shall contain the following parameters:

-
cell id of the measured cell;
-
SFN;
-
time stamp (e.g. GPS Time of Week) of the SFN;
-
Node B clock drift; and
-
accuracy of the measurement.
Reporting of ATD measurements in measurement report is FFS.
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Iur Interface

Iur is required to convey Radio Interface Timing information from cells  that can be measured by a UE, which are controlled by CRNC that is not the SRNC. In addition  to radio interface timing geographical information about the cells that are measured by UE need to be conveyed up to SRNC.

Transport of radio interface timing  and geographical information up to SRNC is FFS.

Open items

Following open items are identified:
1. Need  for quality requirement information in RTD and ATD measurement request.
2.  SFN-SFN drift and Node B clock drift measurements and reported values.
3. Definition of RTD measurement reported RTD measurement resolution
4. RTD and ATD measurement accuracy estimate.
5. Reporting of ATD measurements in measurement report.
