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Introduction
In RAN4#98-e meeting, PRS-RSTD measurement accuracy requirements were further discussed, with agreements and open issues documented in a WF [1]. In this paper, we discuss the following questions:
· Applicable accuracy requirements in case of serving cell change
· Applicable propagation channel for accuracy requirements
· Group delay calibration margin
· Frequency drift margin
Applicable accuracy requirements in case of serving cell change
Regarding applicability of RSTD accuracy requirements in case of HO, the following options were listed in the WF [1]:
· Option 1: Applicable accuracy requirements are not impacted by HO. 
· Option 3 : The UE shall continue and complete an RSTD measurement while meeting RSTD measurement accuracy requirements in clause 10.1.23 even when a serving cell change occurs during the measurement.

The RSTD measurement requirements in TS 38.133 section 9.9.2.5 already specify the UE behavior when HO occurs during the measurement period:

“If handover occurs while RSTD measurements are being performed, then the UE shall continue and complete the on-going RSTD measurements. The UE shall also meet the RSTD measurement requirements in this clause and measurement accuracy requirements in clause 10.1.23.”

Therefore option 1 is already part of the specifications and need not be discussed further.

Regarding applicability of requirements when another type of serving cell occurs during the measurement, if this question needs to be discussed further then RAN4 should consider both measurement period and accuracy requirements for specific scenarios.

Observation 1: It is already specified in TS 38.133 that RSTD accuracy requirements are not impacted by HO.

Proposal 1: Applicable RSTD accuracy requirements are not impacted by HO.

Applicable propagation channel for accuracy requirements
With respect to the question of which propagation channels should be considered for defining accuracy requirements, the following options were outlined in the WF [1]:
· Option 1 : No need to define the applicability for propagation channels in accuracy requirement. 
· Option 2a : Captured in the specification the propagation channel models based on which the accuracy requirements are derived.
· Option 2b:  RAN4 to consider defining PRS-RSTD and UE Rx-Tx measurement accuracy requirements only for AWGN

We support option 2b. As we have argued in previous contributions [2], at the very least RAN4 should exclude simulation results for TDL-C channel model with 300 ns delay spread in FR1 for the purpose of defining RSTD and UE Rx-Tx accuracy requirements.
Proposal 2: Exclude simulations results for TDL-C channel model with 300 ns delay spread in FR1 for defining RSTD and UE Rx-Tx accuracy requirements.
Proposal 3: RAN4 to consider defining PRS-RSTD and UE Rx-Tx measurement accuracy requirements only for AWGN.
Group delay calibration margin
In RAN4#97-e there was agreement to add a margin to the RSTD accuracy requirements to account for group delay calibration error [3]. As part of that agreement, the following decision was reached for FR1:
· Margin equals to zero if the reference and neighbouring resources are on the same frequency layer in FR1

Our view is that the agreement above indicating zero margin is not realistic. RAN4 did not consider all possible situations where measurements performed in the same frequency layer would have different (independent) calibration errors that would not cancel out when taking the difference between measurements. For instance, when making measurements in the same frequency layer in FR1 the UE receiver could
a. use different Rx paths/antennas to perform each measurement
b. adjust AGC independently on each measurement
c. otherwise configure Rx paths differently for each measurement

Any of the factors above could introduce different delay errors that would not cancel each other completely when the difference between measurements is calculated. Therefore, we think that the assumption of zero delay calibration error margin for measurements on the same frequency layer in FR1 needs to be revisited (invalidated).
In addition, a related agreement was reached in RAN4#98-e:
· RAN4 not to define separate accuracy requirements for RSTD measured with same panel and with different panels and
· the same accuracy requirements will be defined, which are based on the earlier simulation results (which did not assume different panels, according to the agreed simulation assumptions)
· Possible margin for different group delay calibration error in different panels can be considered 

The latter agreement was not restricted to a particular frequency region, i.e. FR1 or FR2. The third bullet point from this agreement would be in conflict with the RAN4#97-e agreement when measurements are performed for reference and neighbor resources in a single positioning frequency layer (PFL) in FR1 but using different Rx antennas/paths.
In our view RAN4 should follow the latter agreement from RAN4#98. To simplify the specification of accuracy requirements RAN4 agreed to add a delay calibration margin covering all scenarios and we should do so taking into account realistic impairments.
Proposal 4: 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.

Based on our observations, 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 2: The group delay calibration margin should scale inversely with PRS bandwidth.
Frequency drift margin
Error due to frequency drift should be taken into account when specifying measurement accuracy requirements for RSTD and UE Rx-Tx. For RSTD, the impact of frequency drift could be observed 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. RAN4 should discuss the assumptions for UE frequency error and separation between PRS resources and decide on a frequency drift margin to be added to RSTD measurement requirements.
Proposal 5: RAN4 should discuss the assumptions for UE frequency error and separation between PRS resources and decide on a frequency drift margin to be added to RSTD measurement requirements.
Conclusions
Observation 1: It is already specified in TS 38.133 that RSTD accuracy requirements are not impacted by HO.
Proposal 1: Applicable RSTD accuracy requirements are not impacted by HO.
Proposal 2: Exclude simulations results for TDL-C channel model with 300 ns delay spread in FR1 for defining RSTD and UE Rx-Tx accuracy requirements.
Proposal 3: RAN4 to consider defining PRS-RSTD and UE Rx-Tx measurement accuracy requirements only for AWGN.
Proposal 4: 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.

Observation 2: The group delay calibration margin should scale inversely with PRS bandwidth.
Proposal 5: RAN4 should discuss the assumptions for UE frequency error and separation between PRS resources and decide on a frequency drift margin to be added to RSTD measurement requirements.
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