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Introduction
During the last R3#18 meeting Tdoc R3-010098 for TR25.850 for Study Area OTDOA Radio Interface Timing was agreed with modifications. During the meeting following open items were 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.

6. Can the SFN-SFN measurement be an interfrequency measurement?

7. Is periodic and event trigger reporting needed for RTD/ATD type of measurements, or only on demand ?
This contribution clarifies the open issues 3, 5 and 7 on RTD and ATD measurements.

This contribution also clarifies the open issue 6 on inter-frequency measurements.

This contribution also highlights the use of “RTT” and “Rx timing deviation” measurements in the OTDOA Positioning method (these measurements are already present in NBAP and RNSAP as dedicated measurements).

Discussion

The principle in OTDOA positioning method is to perform the UE Position Calculation based on:

· “SFN-SFN Observed Time Difference type 2” measurements performed by the UE upon the request of the SRNC.

· “RTT” measurements performed by Node Bs for FDD mode.

· “Rx timing deviation” measurements performed by Node Bs for TDD mode.

There is a need for clarification to the definition of the different measurements to be reported over the Iub and Iur interfaces.

For “SFN-SFN Observed Time Difference” measurements performed by the UE, there is a need to know the time difference between the transmissions of Radio Frames by the different Node Bs: this is the Relative Time Difference.

There are two ways of obtaining this information for a pair of Node Bs:

· RTD Measurements: an LMU performs an “SFN-SFN Observed Time Difference” measurement between signals transmitted by the two Node Bs (on the P-CPICH). The LMU is either co-located with one of the two Node Bs (associated) or not (stand-lone). These measurements are reported to the SRNC. The SRNC computes the needed Relative Time Difference based on these measurements and the knowledge of the geographical position of the antenna of the Node Bs and of the LMU.

· ATD Measurements: The principle consists in providing a “UTRAN GPS Timing of Cell Frames for LCS” measurement performed by the Node B (GPS instant of transmission of the beginning of a Radio Frame). The measurement can optionally be requested for a specific SFN. Either way, the measurement is reported by each requested Node B to the SRNC with the SFN of the Radio Frame on which it has been performed. Based on these measurements for a given pair of Node Bs, the SRNC will be able to determine the Relative Time Difference for this pair.

For the definition of “RTD Measurements” by RAN1 see attached tdoc R1-10147.

The UE has the possibility to perform inter-frequency measurements for the “SFN-SFN Observed Time Difference type 2” measurements as defined in 25.133. Thus, the UTRAN must be able to determine the Relative Time Difference in this case. This can also be done using the RTD or ATD measurements as described above. This requires the appropriate changes in 25.133 (and 25.123).

Proposal 

It is proposed to modify existing OTDOA Radio Interface Timing study area text according to modifications marked with revisions marks.

Text proposal for OTDOA Radio Interface Timing

Reference [x] used in the proposed text below refers to 3GPP TS25.133.

OTDOA Radio Interface Timing

The Radio Interface Timing determination system consists of functions in the cells within Node Bs and in the SRNC. 

The principle in OTDOA positioning method is to perform the UE Position Calculation based on:

· “SFN-SFN Observed Time Difference type 2” measurements performed by the UE upon the request of the SRNC.
· “RTT” measurements performed by Node Bs for FDD mode.
· “Rx timing deviation” measurements performed by Node Bs for TDD mode.
The “SFN-SFN Observed Time Difference” measurements performed by the UE allow to determine the Time Difference between the Propagation Delays between the considered Node Bs and this UE. For this, there is a need to know the time difference between the transmissions of Radio Frames by the different Node Bs: this is the Relative Time Difference.

There are two ways of obtaining this information for a pair of Node Bs:

· RTD Measurements: an LMU performs an “SFN-SFN Observed Time Difference” measurement between signals transmitted by the two Node Bs (on the P-CPICH). The LMU is either co-located with one of the two Node Bs (associated) or not (stand-lone). These measurements are reported to the SRNC. The SRNC computes the needed Relative Time Difference based on these measurements and the knowledge of the geographical position of the antenna of the Node Bs and of the LMU.

· ATD Measurements: The principle consists in providing a “UTRAN GPS Timing of Cell Frames for LCS” measurement performed by the Node B (GPS instant of transmission of the beginning of a Radio Frame). The measurement can optionally be requested for a specific SFN. Either way, the measurement is reported by each requested Node B to the SRNC with the SFN of the Radio Frame on which it has been performed. Based on these measurements for a given pair of Node Bs, the SRNC will be able to determine the Relative Time Difference for this pair.

In the case where the LMU performing the measurements is a stand-alone LMU, these measurements are requested and reported via the Uu interface.

In the case where the LMU is associated to a Node B, then the measurements are requested and reported to the SRNC via the Iub if the SRNC controls the considered Node B or via the CRNC of the considered Node B. In the last case, there is an impact on both the Iub and the Iur interfaces.
The 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 TS 25.225; neither its accuracy and report mapping has been specified in TS 25.133 and TS 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 TS 25.433 (NBAP protocol) and TS 25.423 (RNSAP protocol).

The ATD measurement UTRAN GPS Timing of Cell Frames for LCS has been specified  in TS 25.215 and TS 25.225. Report mapping for ATD measurement has been specified both in TS 25.123 and TS 25.133, but the measurement accuracy has not yet been specified in those TSs.

The UTRAN can request (see 25.133) from a UE in FDD mode to perform measurements on:

· Up to 32 Cells for intra-frequency measurements.

· Up to 32 Cells for inter-frequency measurements (spread among the remaining FDD frequencies).

· Up to 32 Cells for inter-mode measurements (i.e. the considered neighbouring cell is in TDD mode).

· Up to 32 Cells for inter-system measurements (GSM neighbouring cell)

So the UTRAN must be able to provide the Relative Time Difference for the considered cells. The structure of the signalling messages must also allow the request and report for such measurements.

“RTT” measurement for FDD mode is already defined in 25.215 as well as its accuracy and its mapping in 25.133. “Rx Timing Deviation” measurement for TDD mode is already defined in 25.225 as well as its accuracy and its mapping in 25.123.
Iub Interface

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

Common Measurement initiation for  radio interface timing measurements

The request for  radio interface timing information from the CRNC to a cell in the Node B shall contain the following information:

· Common Measurement type IE set to RTD or ATD; 

· Common Measurement Object Type IE set to either UP Neighbouring Cells for RTD or to Cell for ATD.
· 
· 
· 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 its cell to perform RTD or ATD measurements.

The introduction of the RTD measurements necessitates the introduction of a new value for the Common Measurement Object Type IE: UP Neighbouring Cells.
The Information Elements contained in this new choice tag shall be the following:
· A C-Id IE identifying the Cell ID for the Reference Cell.
· Optional UP UMTS Neighbouring Cell Information IEs (up to 96).
· Optional UP GSM Neighbouring Cell Information IEs (up to 32).
UP UMTS Neighbouring Cell IE contains the following information:

· Optional UP FDD Neighbouring Cell Information IEs (up to 64).

· Optional UP TDD Neighbouring Cell Information IEs (up to 32).
UP FDD Neighbouring Cell IE contains the following information:

· A RNC-Id IE and C-Id IE identifying the other Cell on which the measurement is performed
· An optional DL UARFCN IE for the frequency of the cell: (in case the DL frequency of this Cell is different from the DL frequency of the Reference Cell).

· A DL Scrambling Code IE for the Primary Scrambling Code of this Cell.

UP TDD Neighbouring Cell IE contains the following information:

· A RNC-Id IE and C-Id IE identifying the other Cell on which the measurement is performed

· A DL Scrambling Code IE for the Primary Scrambling Code of this Cell.

UP GSM Neighbouring Cell IE contains the following information:

· A BSIC IE identifying the GSM BTS.
· A BCCH ARFCN IE for the frequency of the BCCH in the considered GSM cell.


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. The Common Measurement procedures in NBAP allow such mechanisms thanks to the Report Characteristics IE. 






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.

Measurement report for radio interface timing measurements

Measurement report for RTD measurements from a cell in the Node B to the CRNC shall contain the following parameters:

· Identity of the cell that was used as a reference for RTD measurements;

· Identity of the UP neighbouring cells that were measured;

· Primary CPICH info of the measured signals;

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

-
SFN-SFN drift between neighbour cells and reference cell;

· SFN of the reference cell as a time stamp of the measurement; and

· accuracy of the measurement (FFS).

Identity of cell 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 frequencies and primary scrambling codes of the neighbouring cells that were measured.

SFN-SFN observed time difference between the reference cell and the UP neighbouring cells is the measured RTD value between the signal of reference cell and the reception of signals from neighbour cells. This RTD value has been defined as the equivalent for the UTRAN of the “SFN-SFN observed time difference type 2” measurement performed by the UE.
SFN-SFN drift between UP neighbouring cells and reference cell may be reported by the cell. 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. Adding this timestamp allows to estimate an added inaccuracy on the knowledge of the position due to the obsolescence of the measurement.
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 cell in the 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 (FFS);
-
accuracy of the measurement.
The Reporting of ATD measurements in measurement report shall be performed according to the mapping defined in 25.133 for the “UTRAN GPS Timing of Cell Frames for LCS” measurement (i.e. GPS Time of the Week with a granularity of 1/16th of a chip. 
Iur Interface
If Common Measurement procedures similar to the one defined in NBAP are introduced in RNSAP, the introduction of the RTD and ATD measurements shall have the same impacts on the Iur protocol as those described for NBAP, with the following exceptions:

The Cell used as a reference for the RTD measurements shall be identified with the RNC Id IE and the C Id IE in RNSAP procedures instead of the C Id IE alone as defined in NBAP procedures.
Furthermore, for RTD measurements, a CRNC has to transmit to its Node Bs information on the UP Neighbouring Cells. These cells may be controlled by Node Bs controlled by other RNCs or they may be part of a different system (e.g. GSM), the information being available in a different RNC. These information must be transmitted over the Iur to the CRNC (most probably by the SRNC). These information can be transmitted using the Information Exchange Procedures defined in § 6.7.
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.

6. Can the SFN-SFN measurement be an interfrequency measurement?

7. Is periodic and event trigger reporting needed for RTD/ATD type of measurements, or only on demand ?
8. The “SFN-SFN Observed Time Difference type 2” definition and mapping shows that this is a difference in number of chips (with a granularity of 1/16th of chip) between the reception of two Time Slots in Radio Frames transmitted by two different Node Bs. Should the NBAP and RNSAP protocols define a way to report the SFN(s) and the TS(s) for which the measurement has been performed or is there no ambiguity on the concerned SFNs and TSs?
9. In the case of the RTD measurements, is there a need for information such as Timeslot structure for the Neighbouring cells in TDD Mode (instead of DL Scrambling Code in FDD mode)?
10. For “UTRAN GPS Timing of Cell Frames for LCS”, there is a maximum value in the mapping that is different from 7*24*60*60*100*38400 for the number of chips per week. This has an impact on the range for the value of the ATD measurements that are to be reported on Iub and Iur.
