


3GPP TSG-RAN WG4 Meeting #100-e	R4-2114196
Online Meeting, Aug 16 – 27, 2021


Agenda item:	6.1.6.2.2.2.1
Source: 	Qualcomm Incorporated
Title: 	On PRS-RSTD measurement accuracy requirements 
Document for:	Discussion
Introduction
In RAN4#99-e meeting, RAN4 made significant progress towards defining PRS-RSTD measurement accuracy requirements. Agreements and open issues were documented in a WF [1]. In this paper, we discuss the following remaining issues:
· Group delay calibration margin
· Frequency drift margin
Group delay calibration margin
RAN4 reached the following agreement in RAN4#99-e [1]:
· RAN4 will add a non-zero group delay calibration margin to the RSTD accuracy requirements in FR1 and FR2. 
· FFS the exact values of the margins for FR1 and FR2 in the maintenance stage

The group delay calibration margin for RSTD is meant to account for imperfect calibration of UE receiver path delays. In general, calibration and compensation of receiver group delay may be needed both when reference and neighbor TRP PRS resources belong to the same positioning frequency layer (PFL) or to different PFLs. In the case of a single PFL, the UE may need to compensate for differences in group delay between different physical paths used to measure neighbor and reference resources, or caused by differences in the configuration (e.g. gain state) of an otherwise common physical path at the time when neighbor and reference PRS resources were received. In the case of two PFLs, the UE would also need to compensate for differences in group delay observed in different frequencies. 
For the case of a single PFL, meaningful values for the delay calibration margin could be obtained by comparing the time of arrival (TOA) of a test signal detected across multiple receiver paths and possibly with different receiver configurations. The comparison would yield delay differences that are independent of any unknown delay introduced by the test equipment used to generate the test signal. In other words, there would be no need to precisely calibrate the group delay of the test signal generator, so long as that delay is sufficiently stable over time.
The case of two PFLs is more challenging because a common test signal cannot be used. In general, two test signals would be required (one per frequency layer) and the differential TOA approach used in the case of one PFL would not be straightforward or desirable (it would require all frequency pairs of interest to be calibrated). To purse the differential TOA approach, it would be necessary to synchronize the times of arrival of the two signals at the UE reference point(s). If precise calibration of the group delay of the test signal generator is required, the one might as well abandon the differential TOA approach and calibrate the group delay for each receiver path separately. Ultimately, the accuracy of the UE group delay calibration would depend on how well the test signal generator group delay is calibrated. 
Proposal 1: RAN4 should add different group delay margins for RSTD when neighbor and reference PRS resources are in the same PFL and in different PFLs.
In general, we think the group delay calibration margin should scale inversely with PRS bandwidth. i.e. since the receiver front-end should be configured to the desired BW during calibration, the calibration accuracy itself will be limited by the signal bandwidth.

Observation 1: In general, the group delay calibration margin should scale inversely with PRS bandwidth. Whether a fixed margin value can be used for the case of neighbor and reference PRS resources in the same PFL is FFS.
Proposal 2: For PRS-RSTD measurements in FR1 with neighbor and reference PRS resources in the same PFL, the value of the group delay calibration margin is FFS.
Proposal 3: For PRS-RSTD measurements in FR1 with neighbor and reference PRS resources in different PFLs, the value of the group delay calibration margin is FFS.
Proposal 4: For PRS-RSTD measurements in FR2 with neighbor and reference PRS resources in the same PFL, the value of the group delay calibration margin is FFS.
Proposal 5: For PRS-RSTD measurements in FR1 with neighbor and reference PRS resources in different PFLs, the value of the group delay calibration margin is FFS.

Frequency drift margin
In RAN4#99-e, RAN4 agreed to add a frequency drift margin to RSTD measurement accuracy requirements [1].
The degradation in RSTD accuracy due to frequency error could become significant when the neighbor PRS resources and reference PRS resources measurements are spaced far apart in time. A difference of tens to hundreds of subframes could have a significant effect depending on the UE frequency error.
Observation 2: Degradation in RSTD accuracy due to frequency error will depend on TRS configuration.
Observation 3: Degradation in RSTD accuracy due to frequency error is expected to increase with the time separation between neighbor and reference PRS resources.
Proposal 6: RAN4 will discuss TRS configuration assumptions for specifying the frequency error margin for RSTD. e.g. TRS BW ≥ [52] RB and TRS periodicity  [20] msec.
Proposal 7: RAN4 will discuss whether to limit the applicability of RSTD measurement accuracy requirements based on time proximity between neighbor and reference PRS resources or to add a frequency error margin that scales with the time separation between neighbor and reference PRS resources.
Conclusions
Proposal 1: RAN4 should add different group delay margins for RSTD when neighbor and reference PRS resources are in the same PFL and in different PFLs.
Observation 1: In general, the group delay calibration margin should scale inversely with PRS bandwidth. Whether a fixed margin value can be used for the case of neighbor and reference PRS resources in the same PFL is FFS.
Proposal 2: For PRS-RSTD measurements in FR1 with neighbor and reference PRS resources in the same PFL, the value of the group delay calibration margin is FFS.
Proposal 3: For PRS-RSTD measurements in FR1 with neighbor and reference PRS resources in different PFLs, the value of the group delay calibration margin is FFS.
Proposal 4: For PRS-RSTD measurements in FR2 with neighbor and reference PRS resources in the same PFL, the value of the group delay calibration margin is FFS.
Proposal 5: For PRS-RSTD measurements in FR1 with neighbor and reference PRS resources in different PFLs, the value of the group delay calibration margin is FFS.
Observation 2: Degradation in RSTD accuracy due to frequency error will depend on TRS configuration.
Observation 3: Degradation in RSTD accuracy due to frequency error is expected to increase with the time separation between neighbor and reference PRS resources.
Proposal 6: RAN4 will discuss TRS configuration assumptions for specifying the frequency error margin for RSTD. e.g. TRS BW ≥ [52] RB and TRS periodicity  [20] msec.
Proposal 7: RAN4 will discuss whether to limit the applicability of RSTD measurement accuracy requirements based on time proximity between neighbor and reference PRS resources or to add a frequency error margin that scales with the time separation between neighbor and reference PRS resources.
References
[1] R4-2108040, WF on NR Positioning Performance Requirements, RAN4#99-e


8

4

