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1 Introduction.

As agreed in previous WG3 meetings, there is a need to include in the technical report TR 25.850  study areas that will enable RNSAP and NBAP to fully support Assisted-GPS positioning in Release 4.

This paper discusses what kind of information needs to be transferred over Iub and Iur via the NBAP and RNSAP protocols and proposes text to be included in clause 6.4 of TR 25.850. The paper proposes also additional references to be added to clause 2 of the technical report for completeness.

The paper doesn’t address the issue regarding the basic (=location independent) data assistance, which is discussed in document R3-01xxxx.

2 Discussion.

2.1 GPS Timing Assistance.

The Absolute Time Difference (ATD) between UTRAN radio signals and GPS time need to be known in order to give timing assistance to the UE.

ATD is given by GPS TOW plus the SFN corresponding to that GPS time. This information is specified in [Y] as TUTRAN-GPS: “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.”
The GPS TOW can be provided with different accuracies, as specified by the RRC protocol: for Assisted-GPS purposes, possible accuracies are in the order of ms and (s respectively (see UTRAN Reference Time IE in [X]). An accuracy of the order of (s assumes the GPS receiver to be located at NodeBs and therefore it is necessary to support signalling of this information via the NBAP protocol. 

More over, to fully support Assisted-GPS positioning in case of a SRNC-DRNS scenario, ATD signalling should be enabled over Iur via RNSAP at ms and (s level.

In order to enable the acquisition of this information it is possible to use common measurements over Iub and Iur (in the latter case, new elementary procedures shall be introduced). It is necessary for this purpose to introduce measurement reporting criteria in a similar way to what  is specified in [X], so that the timing assistance measurements can be performed on-demand, periodically or on a event-driven basis.

2.2 GPS Data Assistance.

2.2.1 Differential GPS corrections.

Differential GPS corrections (see GPS DGPS Corrections in [X]) are used to improve the location calculation accuracy by compensating for errors due to atmospheric disturbances and errors in the satellite ephemeris data and clocks. DGPS corrections have not the broad geographic validity of the basic assistance data and therefore there is a need to signal them. The RNC can provide valid DGPS data in a [200] km area around its local GPS receiver, but there is a need to transfer information between RNCs and even between NodeBs and RNCs if the NodeBs (with co-located GPS receivers) are far away. 

Therefore signalling of DGPS corrections should be supported over Iub and Iur.

Common measurements over Iur and Iub can be used to support the signalling of DGPS corrections. 

3 Proposal.

Based on the above reasoning, it is proposed to add the following text to TR 25.850 (text to be included is between lines): 

3.1 Timing Assistance

Clause 6.4:  Assisted GPS  timing difference.

The Absolute Time Difference (ATD) between UTRAN radio signals and GPS time needs to be known in order to give timing assistance to the UE.

ATD is given by GPS TOW plus the SFN corresponding to that GPS time. This information is specified in [Y] as TUTRAN-GPS.

The GPS TOW can be provided with different accuracies, as specified by the RRC protocol: for Assisted GPS purposes, possible accuracies are in the order of ms and (s respectively (see UTRAN Reference Time IE in [X]). An accuracy of the order of (s assumes the GPS receiver to be located at NodeBs and therefore it is necessary to support signalling of this information via the NBAP protocol. 

More over, to fully support Assisted-GPS positioning in case of a SRNC-DRNS scenario, ATD signalling shall be enabled over Iur via RNSAP at ms and (s level.

In order to enable the acquisition of this information it shall be possible to perform common measurements over Iub and Iur (in this latter case, new elementary procedures shall be introduced). Appropriate measurement reporting criteria shall be specified in a similar way to what is specified in [X], so that the timing assistance measurements can be performed on-demand, periodically or on a event-driven basis.

Clause 6.4.1: Iub interface.
In order to fully support A-GPS positioning within UTRAN, the following information shall be obtained by the Node B by introducing one new measurement type in the elementary procedures realizing measurements over common resources:

The ATD measurement type shall contain:

· GPS TOW (with (s level of accuracy);

· SFN (UTRAN event at that GPS TOW, according to [Y]).

The parameter GPS TOW is specified in [X].

Handling of Node B clock drift measurements is FFS.

Clause 6.4.2: Iur interface.

In order to fully support A-GPS positioning within UTRAN, the following information shall be obtained by the DRNS by introducing elementary procedures realizing measurements over common resources, which shall support the following new measurement type:

The ATD measurement type shall contain:

· GPS TOW;

· SFN (UTRAN event at that GPS TOW, according to [Y]);

When receiving an ATD request from the SRNC, the DRNC shall always provide the ATD measurement result with the highest accuracy it can obtain (ms or (s). The obtained measurement accuracy shall be included in the measurement report.

The parameter GPS TOW is specified in [X].

Handling of Node B clock drift measurements is FFS.

3.2 Data Assistance

Clause 6.5: Assisted-GPS assistance data from reference GPS receiver.

Differential GPS corrections (see GPS DGPS Corrections in [X]) are used to improve the location calculation accuracy by compensating for errors due to atmospheric disturbances and errors in the satellite ephemeris data and clocks. DGPS corrections has not the broad geographic validity of the basic assistance data and therefore there is a need to signal them. The RNC can provide valid DGPS data in a [200] km area around its local GPS receiver, but there is a need to transfer information between RNCs and even between NodeBs and RNCs if the NodeBs (with co-located GPS receivers) are far away.

Therefore signalling of DGPS corrections should be supported over Iub and Iur.

Elementary procedures realizing measurements over common resources shall be used to support signalling of DGPS corrections over Iub and Iur. 

4 References.

It is also proposed to add the following references to clause 2 of the technical report TR 25.850.

[X] TS 25.331 RRC Protocol Specification.

[Y] TS 25.215 Physical Layer - Measurements (FDD).

