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1 General

During RAN WG2 meeting #21 the handling of Rx-Tx time difference type 2 measurement was unclear. This document discusses the current status of this measurement and a way forward is proposed.

2 Rx-Tx time difference type 2 measurement usage

The Rx-Tx time difference type 2 measurement may be used in combination with the UTRAN RTT measurement to obtain the distance between UE and Node B and may be used as an additional information for position calculation especially for the cell ID based method and for OTDOA.

3 Handling of the Rx-Tx time difference measurement

There are two types of Rx-Tx time difference measurements defined. The Type 1 measurement with a minimum accuracy of 1.5 chips is mandatory for all UEs. The Type 2 measurement with a minimum accuracy of 0.5 chips is optional, but, there are no means to indicate this capability in the UE capabilities.

The Type 1 measurement may be explicitly requested by UTRAN using the “UE internal measurement” IE in the Measurement Control message. The measurement results are then reported by using the “UE internal measured results” IE in the Measurement Report message.

The Type 2 measurement may be reported in the “UE positioning OTDOA measured results” IE. This means, that UTRAN, in order to obtain this measurement, would have to request an OTDOA measurement, even if it just needs the measurement for the cell ID based method. Besides, there are no means for UTRAN to explicitly request this measurement. Moreover, the measurement is mandatory to be reported for the reference cell in RRC.

4 Discussion of the way forward

Three different aspects need to be considered:

1) Request of the Rx-Tx time difference type 2 measurement

2) Reporting of the Rx-Tx time difference type 2 measurement

3) UE capabilities

4.1 Request of the Rx-Tx time difference type 2 measurement

At the moment UTRAN has no means to request the measurement at all. However, as shown below, this can be achieved by backward compatible changes in the ASN.1 since there are not used values available for the IE “PositioningMethod”. An additional value “CellID” can be easily added to this IE.

The measured results could then be reported by using the UE-positioning measured  results.

UE-Positioning-ReportingQuantity ::= SEQUENCE {

   methodType                    UE-Positioning-MethodType, 

   positioningMethod             PositioningMethod, 

   responseTime                  UE-Positioning-ResponseTime, 

   accuracy                      UE-Positioning-Accuracy OPTIONAL, 

   gps-TimingOfCellWanted        BOOLEAN, 

   multipleSets                  BOOLEAN, 

   environmentCharacterisation   EnvironmentCharacterisation OPTIONAL}

PositioningMethod ::= ENUMERATED {

   otdoa         (0 ), 

   gps           (1 ), 

   otdoaOrGPS    (2 )}

4.2 Reporting of Rx-Tx time difference type 2 measurement

UTRAN is currently just able to request the Rx-Tx time difference type 2 in combination with requesting UE positioning using the OTDOA method. The measurement results are afterwards reported by using the following IEs:

UE-Positioning-OTDOA-Measurement ::=


SEQUENCE {


sfn








INTEGER (0..4095),


modeSpecificInfo



CHOICE {



fdd







SEQUENCE {




referenceCellIDentity          

PrimaryCPICH-Info,




ue-RX-TX-TimeDifferenceType2

UE-RX-TX-TimeDifferenceType2,



},



tdd          SEQUENCE {

         
referenceCellIdentity   


CellParametersID}



},


}


neighbourList





NeighbourList





OPTIONAL

}

Neighbour ::=





SEQUENCE {


modeSpecificInfo



CHOICE {



fdd







SEQUENCE {




neighbourIdentity




PrimaryCPICH-Info




OPTIONAL




uE-RX-TX-TimeDifferenceType2

UE-RX-TX-TimeDifferenceType2

OPTIONAL



},



tdd







SEQUENCE {




neighbourAndChannelIdentity

CellAndChannelIdentity




OPTIONAL



}


},



neighbourQuality




NeighbourQuality,


sfn-SFN-ObsTimeDifference2


SFN-SFN-ObsTimeDifference2,
}

This shows, that currently it is only possible to report the Rx-Tx time difference type 2 measurement for the reference cell without also reporting the OTDOA measurements (SFN-SFN observed time difference type 2 and its quality – marked in green). Rx-Tx time difference measurements are only possible for cells in the active set.

In order to enable UE to report the Rx-Tx time difference type 2 measurement from other than the reference cell without also reporting OTDOA measurements there are two possible solutions:

-
Modify the IE “Neighbour”, making NeighbourQuality and SFN-SFN-ObsTimeDifference2 optional. This, of course, would be a non backward compatible change. 

-
Report Rx-Tx time difference type 2 measurements of different cells as additional measurements using the UE-Positioning-OTDOA-Measurement IE excluding the neighbourList.

Since, no non-backward compatible changes are necessary to the ASN.1, the second solution seems to be most desirable one. UEs that are not capable of performing the type 2 measurement, shall include the type 1 measurement result.

4.1 UE capabilities

In R2-01xxxx it is proposed to indicate in the UE capability whether a UE is able to perform the Rx-Tx time difference type 2 measurement. This requires changes to 25.331 RRC and 25.306.

When receiving a measurement report including Rx-Tx time difference type 2 measurement results, the UTRAN is then able to take the UE capabilities into account when using the measurement results for position calculation.

5 Summary

It is proposed to extend the value range of IE “Positioning Method” in order to enable UTRAN to request Rx-Tx time difference type 2 measurement only (e.g. for cell ID based positioning).

The Rx-Tx time difference type 2 measurement results are sent back to UTRAN in IE “UE positioning OTDOA measurement”. UTRAN shall set up a new measurement for every cell, where the Rx-Tx time difference type 2 measurement shall be performed. The measurement results are then reported altogether using IE “Additional Measurements”. Thus, no changes are necessary here.

Changes to 25.331 and 25.306 are necessary to include the capability to perform the Rx-Tx time difference type 2 measurement in the UE capabilities.

