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Several error sources contribute to RTT measurements including inaccuracies in UE frequency reference as well as non-line-of-sight radio propagation environments. However, a major source or error is that a UE may adjust its transmission timing. This means that a UE does not delay its UE transmission time compared to DL reception time by a fixed T0=1024 chip time period, but this delay is a function of time. The value of T0 may be diferent from 1024 chip time period very often. Typically this happens when a UE connectes to a new BTS in soft handover. If the network does not have any knowledge of the T0 value, estimation of UE location based on RTT values will be erroneous. This will create an uncertainty to location estimation that uses RTT or round trip propagation delay. 

To solve the problem presented above, measurement reporting of the UE Tx-Rx timing difference is added for clarification to the sequence describing the OTDOA signalling method. The measurement reporting as such is already supported in TS 25.331 and is, therefore, not a new feature. 
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7.4
General network location procedures

The following diagram illustrates the operations for the OTDOA-LCS when the request for location information is initiated by an LCS application signalled from the Core Network. As these operations are internal to the RNC, this diagram is to illustrate information flow and implementations may use alternate arrangements.

This illustration only includes the information flow related to LCS operations and does not indicate other operations that may be required, for example, to establish a signalling connection between the UE and the SRNC. Also not illustrated is the signalling used to initiate the location service request (from the Location Client Function) from the Core Network or a UE based application.
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Figure 7.1: OTDOA Signalling Operations

1.
The operation begins with an authenticated request for location information about a UE from an application in the core network being received at the LSCF. The LSCF acts as interface between the Core Network and the LCS entities in the UTRAN.

2.
The LSCF considers the request and the capabilities of the UE and the network and forwards the request to the appropriate PRCF in the Serving RNC.

3. The PRCF requests from the UE the measurement of the OTDOA for the signals in the active and neighbourhood sets. These measurements may be made while the UE is in the idle state or while it is connected.
4. If it is considered advantageous to do so, the PRCF requests the UE TX-Rx timing difference information from the UE.
5. The UE returns the OTDOA measures to the PRCF. The PRCF receives the OTDOA information and co-ordinates obtaining other information to support the calculation request (not illustrated).

6. The UE returns the UE TX-Rx timing difference information to the PRCF, together with a time stamp of when the value was obtained.
7. If there are insufficient OTDOA measures, or it is otherwise considered advantageous to do so, the PRCF requests the RTT measure for the UE from the PSMF in the serving Node-B.

8. The PRCF requests the RTD measures for the associated transmitters from the LSOF (database). These may be stored locally if they are constant over time, otherwise they must be updated to represent the RTD timing at the time-of-day the OTDOA measurements were made.

9. The PSMF in the Node-B returns the RTT measures to the PRCF if they were requested.

10. The LSOF returns the RTD information to the PRCF.

11. The PRCF passes the OTDOA, RTD and, if necessary, RTT information to the PCF and requests a location calculation. The calculation may include a co-ordinate transformation to the geographic system requested by the application.

12. The PCF returns the location estimate to the PRCF. This estimate includes the location, the estimated accuracy of the results and the time of day of the estimate.

13. The PRCF passes the location estimate to the LSCF.

14. The LSCF passes the location estimate to the Core Network.
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