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Introduction
The accuracy of timing assistance is an important part of assistance data in assisted GPS. In general as the timing assistance for A-GPS becomes more accurate, the time to first fix improves, sensitivity improves and accuracy may improve. Timing assistance is described in TS 25.305:

-----------------------------------
10.2
Timing assistance

The UTRAN may derive the estimated UE position using UTRAN parameters (e.g. Cell-ID or IPDL) and may use this information, in conjunction with satellite specific ephemeris data received from the GPS reference receiver network, to derive the estimated times of arrival (code phases) for equivalent GPS satellite signals received by the UE-based GPS receiver functionality. For the UE-assisted method, the estimated code phase data may be conveyed, together with TUTRAN-GPS (as specified in [15] and [16]), from the UTRAN to the UE using higher layer signalling. The estimated code phase data value is uncertain to a degree depending on the accuracy of the UTRAN timing calibration and initial position determination methods used.
Alternatively, for the UE-based method, the UE itself may derive its location aided by assistance messages. The ephemeris data are transmitted from UTRAN to the UE using higher layer signalling. The UE may use this information, in conjunction with the UE's reference location, to derive the times of arrival (code phases) for GPS satellite signals received by the UE-based GPS receiver functionality.
TUTRAN-GPS  is defined in TS 25.215 and 25.225. For example, in TS 25.215:

1.1.1 5.2.9
UTRAN GPS Timing of Cell Frames for UE positioning

Definition
TUTRAN-GPSj is defined as the time of the occurrence of a specified UTRAN event according to GPS Time Of Week. The specified UTRAN event is the beginning of the transmission of a particular frame in cell j (identified through its SFN), where cell j is a cell within the active set. The reference point for TUTRAN-GPSj shall be the Tx antenna connector.

TUTRAN-GPS can be calculated by a number of methods. One method is to use UE measurements themselves to calculate TUTRAN-GPS. UEs that have an A-GPS capability have the option to report GPS Time of Week to the UTRAN as shown in TS 25.305: 

Table 10.2: Information that may be transferred from UE to SRNC

Information 
UE-assisted 
UE-based 

reference time for GPS (TUE-GPS) (specified in [15] and [16])
Yes
Yes

serving cell information
No
Yes

Latitude/Longitude/Altitude/Error ellipse
No
Yes

velocity estimate in the UE
No
Yes

satellite ID for which measurement data is valid
Yes
No

Whole/Fractional chips for information about the code-phase measurement
Yes
No

C/N0 of the received signal from the particular satellite used in the measurements
Yes
No

doppler frequency measured by the UE for the particular satellite
Yes
No

pseudorange RMS error
Yes
No

multipath indicator
Yes
No

number of Pseudoranges
Yes
No

TUE-GPS is describer in TS 25.215 as:

1.1.2 5.1.12
UE GPS Timing of Cell Frames for UE positioning

Definition
The timing between cell j and GPS Time Of Week. TUE-GPSj is defined as the time of occurrence of a specified UTRAN event according to GPS time. The specified UTRAN event is the beginning of a particular frame (identified through its SFN) in the first detected path (in time) of the cell j CPICH, where cell j is a cell within the active set. The reference point for TUE-GPSj shall be the antenna connector of the UE.

Applicable for
Connected Intra, Connected Inter

-----------------------------------
When this information is sent to the SMLC, the SMLC can calculate the relationship between UTRAN time at that particular cell and GPS Time of Week. This information can then be used to improve the timing assistance to UEs connected to the same cell in future positioning requests. 

Clearly, it is desirable to have this option in both the integrated SMLC and the Stand-Alone SMLC. It is therefore required that TUE-GPS and an unambiguous designation of cell is supported on the Iu-pc interface. 

Proposal
Note: Due to the obvious beneficial nature of this measurement, then it is proposed that this work is carried out under the Technical Enhancement and Improvement (TEI) Work Item.

1) Update the description of the Iu-pc interface in 25.305 to include the transfer of this additional information. [RAN WG2]

2) Update the Iu-pc interface so that it can carry this additional information [RAN WG3]

