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1. Introduction

In the Rel-6 Work Item “Open interface between the SMLC and the SRNC within the UTRAN to support Rel-4 positioning methods”, a proposal was presented and discussed in RAN3 [1] introducing power measurements related reporting quantity over the Iupc interface. During the discussion one company asked to involve the RAN2 as leading group for this work item. This document aims at moderating the discussion and at providing some answers to the questions raised in both official and off-line discussions.

2. stage-2 analysis for cell-id + power measUrements support in PCAP

According to the WID, the scope of the work item “Open interface between the SMLC and the SRNC within the UTRAN to support Rel-4 positioning methods” is

“to extend the Iupc interface for the support of all Rel'4 positioning methods positioning, i.e. Cell ID based, OTDOA based and A-GPS”.

The Stage 2 description in 25.305 provides the following definition of cell-ID based method:

4.3.1 Cell ID Based Method

[…]

The geographical position can also be obtained by combining information on the cell specific fixed geographical position with some other available information, such as the signal RTT in FDD or Rx Timing deviation measurement and knowledge of the UE timing advance, in TDD.

According to the reported text, the combination of cell specific geografical position and other available information is not restricted to the above mentioned quantities, i.e. the use of pathloss estimation does not contradict to current stage 2 assumptions.

Moreover:

8.2 Mapping the Cell ID to Geographic Co-ordinates or a Service Area

[…]In order to determine a cell coverage estimate and to map it to the geographical coordinates or Service Area parameter Identity, the SRNC may use parameters such as the best reference signal[…].

Additionally, the SRNC may compare the received power levels with the power budget, whereby more accurate information of the position of the UE may be provided.

Also, the interaction between neighbouring cell coverage areas may be used to determine a more exact UE Positioning.

As a final consideration, it’s worth noting that the support of the cell-ID combined with additional information is already possible in Rel-99 network implementations, where the SMLC is integrated in the RNC. Hence we believe that the correct extension of the Iupc interface should also include the transfer of power measurements related information.

3. Impacts on existing specifications other than PCAP

Since the aim is to only make possible at the SAS what is already achievable with the Rel-99 architecture, the rationale behind the proposal is to reuse what is available at the RNC, i.e.:

· The downlink pathloss quantity as defined in 25.331, section 14.1.1
For FDD: Pathloss in dB = Primary CPICH Tx power - CPICH RSCP
For TDD: Pathloss in dB = Primary CCPCH TX power - Primary CCPCH

· No additional requirements on the UE measurement accuracy

· No changes in RRC reporting mechanism.

The way the RNC fetches the downlink measurement from the UE is a RRM issue. The current Measurement Control procedures in CELL_DCH state are sufficient for the objective.

4. Benefits of additional power measurements for positioning calculation

This section provides additional information on the benefits of using power measurements together with enhanced cell-ID and / or other UE positioning methods.

Combination of pathloss estimation with cell-ID+RTT

The typical implementation of Enhanced cell-ID for FDD is based on RTT. 

Typically one RTT is available, for the serving cell, or two or three when the UE is in soft handover. Moreover in SHO we often see more than one sector from the same NodeB making these additional RTT values superfluous i.e. the required number of three RTT values from different NodeBs for a triangulation calculation is not available in most of the cases.

Combining the power measurements of neighbour cells with the cell-ID + RTT can improve the overall accuracy (20-30% according to field trial results).

It was also discussed that the accuracy of the pathloss related measurements (up to 6 dB for CPICH RSCP) is not adequate for triangulation purposes.

However this absolute accuracy may be improved in the positioning calculation function, e.g. using the difference of pathloss from two cells.

Moreover, the positioning calculation may be performed with several strategies, i.e. not necessarily via triangulation as in the stand-alone methods.

This also imply that there is no need to get a minimum number of three measurements to have a location fix., making the problem of CPICH-RSCP hearability (i.e. insufficient number of measurable cells) less critical.

With these assumptions there is in principle no need to change the UE performance requirements in terms of accuracy and sensitivity.

Hybrid methods

It is commonly acknowledged that, along with the three stand-alone positioning method (Cell-ID, OTDOA, A-GPS), the combined use of UE measurements of different nature could improve the reliability of the positioning system.

In fact, when there is not a sufficient number of measurements for a single method (e.g. four visible satellites for GPS, three cells for OTDOA), a position fix could still be obtained finding a solution for the unknown variables with the help of additional equations coming from other measurements.

In this scenario, the availability of pathloss measurements (even only one) could improve the coverage of the location services.

5. PROPOSAL

The inclusion of power measurements info sent to the SAS over the Iupc is based on the following assumptions:

· To extend the Iupc for the cell-ID based methods in line with the WID.

· To provide the SAS with measurements only if available/obtainable by the RNC

· To keep unchanged the radio interface and the RRC protocols

Given the mentioned assumptions, it is proposed to endorse the technically agreed CR on 25.453 [1].
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