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Introduction
RAN4 continued discussing RRM performance for Rel-18 carrier phase positioning (CPP) in RAN4#110bis. New agreements and open issues were captured in a WF [1].
In this paper, we provide our views and proposals on performance requirements for CPP.
Discussion
RAN4 continued discussing the impact of carrier frequency errors on RSCPD measurement accuracy [1].
Issue 2-1-3: The impact of carrier frequency offset
Proposals
· Option 1: 
· [bookmark: _Hlk163059622]The accuracy requirements for CP measurement apply provided that the two PRS resources for calculating RSCPD or relative RSCP are located in the same set of symbols. 
· Option 2: 
· Define a common reference time and refer the DL-PRS carrier phase measurements to this reference time by subtracting the phase rotation due to the carrier frequency offset in the time interval between the DL-PRS and the reference time from the carrier phase measurement.
· Define the referred carrier phase difference as the difference between the referred carrier phase measurements.  
· Define the same common reference time for the UE and the PRU.
· The UE and the PRU report either the referred carrier phase measurements or the carrier phase difference measurements computed using the referred carrier phase measurements.
· Proposals 1-4 are equally applicable to remove the errors due to carrier frequency offsets when the UE and PRU take measurements in different slots. 
· [bookmark: OLE_LINK3]Option 3: 
· RAN4 to investigate measures for mitigating the impact due to carrier frequency offset in the TRP transmissions and UE/PRU receptions, in order to improve the quality of the CP estimate.
· RAN4 to agree a model for CFO compensation at UE side in order to evaluate the CFO impact on DL RSCPD and DL RSCP measurement accuracy. 
(continued)
ue 2-1-4: Requirements applicability regarding MG reconfiguration
Agreements:
· If during the measurement period, the MG pattern is reconfigured or time window for carrier phase measurement is reconfigured, the measurement period for RSCPD with RSTD and RSCP with UE Rx-Tx can be longer. 
Issue 2-1-5: Impact of UE mobility
Agreements:
· Uphold the previous agreement at RAN4#108. 


· Option 4: 
· RAN4 to not further discuss methods to mitigate impact of carrier frequency offset on CPP measurements. 
· Option 5: 
· RSCPD accuracy derived from RAN4 simulations applies assuming zero carrier frequency error at the UE and TRPs.
· RAN4 to add margin to the RSCPD accuracy derived from RAN4 simulations to account for residual frequency errors.
ssue 2-1-5: Impact of UE mobility
Agreements:
· Uphold the previous agreement at RAN4#108. 


RAN4 previously discussed option 2 during the core part of this WI and there was no consensus to define enhancements to mitigate the impact of carrier frequency error in RAN4. In our view, it would be out of RAN4 scope to do so. For the same reasons, we do not support option 3.
Proposal 1: RAN4 not to define enhancements to mitigate impact of carrier frequency offset on CPP measurements in Rel-18.
The latest simulation assumptions for CPP measurements do not include explicit assumptions about carrier frequency errors (at the TRPs and at the UE) and/or how to model them [2]. Ideally, RAN4 should agree on how to model such impairments as part of the simulation assumptions. Our understanding is that CPP simulation results submitted by different companies in RAN4 are based on different frequency error assumptions.
In addition, RAN4 needs to define an applicability condition for DL RSCPD accuracy requirement based on the time proximity between the target and reference PRS resources used to calculate the DL RSCPD measurement. Larger time separation between PRS resources will result in higher impact due to residual frequency errors.
In the absence of clear assumptions, our view is that the RSCPD measurement accuracy derived from RAN4 simulations should be applicable assuming zero carrier frequency error at the UE and TRPs. For the purpose of performance testing, RAN4 should add margin on top of the simulation results to at least account for residual frequency error at the UE relative to the test equipment.
Observation 1: Explicit assumptions about carrier frequency errors are missing in the CPP simulation assumptions (R4-2321459).
Proposal 2: RAN4 to define an applicability condition for DL RSCPD accuracy requirements based on the time proximity between the target and reference PRS resources used to calculate the DL RSCPD measurement.
Proposal 3: DL RSCPD accuracy requirements are defined and apply when the target and reference PRS resources are measured in the same time slot. FFS the maximum time separation between the resources within a slot.
Proposal 4: RSCPD accuracy derived from RAN4 simulations applies assuming zero carrier frequency error at the UE and TRPs.
Proposal 5: RAN4 to add margin to the RSCPD accuracy derived from RAN4 simulations to account for residual frequency errors.
Conclusions
Proposal 1: RAN4 not to define enhancements to mitigate impact of carrier frequency offset on CPP measurements in Rel-18.
Observation 1: Explicit assumptions about carrier frequency errors are missing in the CPP simulation assumptions (R4-2321459).
Proposal 2: RAN4 to define an applicability condition for DL RSCPD accuracy requirements based on the time proximity between the target and reference PRS resources used to calculate the DL RSCPD measurement.
Proposal 3: DL RSCPD accuracy requirements are defined and apply when the target and reference PRS resources are measured in the same time slot. FFS the maximum time separation between the resources within a slot.
Proposal 4: RSCPD accuracy derived from RAN4 simulations applies assuming zero carrier frequency error at the UE and TRPs.
Proposal 5: RAN4 to add margin to the RSCPD accuracy derived from RAN4 simulations to account for residual frequency errors.
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