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1 Introduction

RAN4 received an LS from RAN2 [1] where RAN2 informs about the following:
In addition, RAN2 has agreed to introduce reporting of additional paths to NR positioning downlink timing measurements, in particular RSTD measurements of DL-TDOA and UE RxTx measurements of multi-RTT. The RAN2 agreement is:

Agreements:

Add support for additional path reporting to LPP for timing-based measurements, similar to LTE. 

Recommend RAN3 to support timing-based additional path reporting in NRPPa.

The current RAN2 definition of the additional path in LPP for NR [2] is as shown in Annex A.
In this contribution, we discuss further details on additional path reporting for NR positioning.
2 Additional path reporting in LTE
In LTE, a UE can also report up to 2 additional paths together with RSTD, which was introduced in Rel-14. The reporting range is [-256 .. 255] with 0.5 Ts resolution – see Annex A.

3 Additional path reporting in NR
Reporting additional paths with PRS-based UE timing measurements for NR positioning (PRS RSTD or UE Rx-Tx) is a UE capability. Together with each reported timing measurement for NR positioning, such UE can also report up to 2 additional paths.
For FR1, the reporting resolution should not be worse than in LTE, i.e., not worse than 32 Tc. For FR2, the reporting resolution can be 1 Tc. The reporting range can be reused from LTE, but the corresponding resolution step need to be applied for FR1 and FR2.
· Proposal: The reporting range for additional path reporting is [-256(32 .. 255(32] with 32 Tc resolution step in FR1 and with 1 Tc resolution step in FR2, i.e., 513 values in FR1 and 16385 values in FR2.
4 Summary

The following have been proposed in this contribution.
· Proposal: The reporting range for additional path reporting is [-256(32 .. 255(32] with 32 Tc resolution step in FR1 and with 1 Tc resolution step in FR2, i.e., 513 values in FR1 and 16385 values in FR2.
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6 Annex A: Additional Path Reporting in NR

–
NR-AdditionalPath 
The IE NR-AdditionalPath is used by the target device to provide information about additional paths in association to the TOA measurements associated to NR positioning in the form of a relative time difference and a quality value. The additional path nr-relativeTimeDifference is the detected path timing relative to the detected path timing used for the TOA value, and each additional path can be associated with a quality value nr-path-Quality.
-- ASN1START

NR-AdditionalPath-r16 ::= SEQUENCE {

nr-relativeTimeDifference-r16
INTEGER (FFS),--FFS to be decided in RAN4





nr-path-Quality-r16



NR-TOAMeasQuality-r16



OPTIONAL,

...

}

-- ASN1STOP
	NR-AdditionalPath field descriptions

	nr-relativeTimeDifference 
This field specifies the additional detected path timing relative to the detected path timing of the reference resource. A positive value indicates that the particular path is later in time than the detected path of the reference; a negative value indicates that the particular path is earlier in time than the detected path of the reference.

	nr-path-Quality
This field specifies the target device′s best estimate of the quality of the detected timing of the additional path.


7 Annex B: Additional Path Reporting in LTE (TS 36.355)
–
AdditionalPath

The IE AdditionalPath is used by the target device to provide information about additional paths in association to the RSTD measurements in the form of a relative time difference and a quality value. The additional path relativeTimeDifference is the detected path timing relative to the detected path timing used for the rstd value (TS 36.214 [17]), and each additional path can be associated with a quality value path-Quality.
-- ASN1START

AdditionalPath-r14 ::= SEQUENCE {


relativeTimeDifference-r14
INTEGER (-256..255),


path-Quality-r14


OTDOA-MeasQuality



OPTIONAL,


...

}

-- ASN1STOP

	AdditionalPath field descriptions

	relativeTimeDifference

This field specifies the additional detected path timing relative to the detected path timing used for the rstd value in units of 0.5 Ts, with Ts=1/(15000*2048) seconds. A positive value indicates that the particular path is later in time than the detected path used for RSTD; a negative value indicates that the particular path is earlier in time than the detected path used for RSTD.

	path-Quality

This field specifies the target device′s best estimate of the quality of the detected timing of the additional path.
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