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Introduction
This contribution elaborates Ericsson’s view on the remaining issues related to performance requirement for carrier phase measurement for NR positioning.
Discussion
In the last meeting, issues related to the test configurations for the validation of UE capability to meet the carrier phase measurement accuracy requirement were discussed. Since the carrier phase measurement is not a stand-alone measurement and is always reported by the UE together with the legacy measurements such as RSTD or UE Rx-Tx time difference measurement, it was agreed to define the test cases for the carrier phase measurement when the UE is configured to perform carrier phase measurement with the legacy positioning measurements within the configured measurement time window. The testing requirement was however not concluded and is an open issue to be further discussed in RAN4.
Agreements from RAN4#110bis [1]:
· For carrier phase-based positioning, test cases are only defined for the case where the UE is configured to perform carrier phase measurement with legacy positioning measurements within the configured measurement time window.
· Further discussion is needed on whether to verify in the RSCPD/RSCP TC the accuracy of the other measurement configured and reported together with RSCPD/RSCP.

The second bullet in the agreement reached in the last meeting indicates towards the testing requirements or the requirements for the UE to pass the test defined for the carrier phase measurement for positioning.
During the Rel. 17 study item carrier phase measurement and the solution to resolve the associated integer ambiguity required to derive UE position based on the carrier phase measurement was evaluated. Multiple solutions were discussed and the solution where the carrier phase measurement is always reported together with the legacy measurement is only pursued further and is therefore a part of the NR positioning specifications. This observation can also be made based on the RAN1 agreements reached during the Rel. 17 SI and the Rel. 18 WI phases.

Agreement from RAN1#111 [2]
Capture the following TP into TR 38.859 in section 6.3.1.
· The potential solutions of integer ambiguity resolution for NR carrier phase positioning were investigated in the study item, which include the following: 
· Reporting of the carrier phases of more than one frequency from UE/TRP to LMF;
· Note: frequency refers to frequency of carrier or frequency of subcarrier(s)
· Reporting of the determined integer ambiguity and/or the search range of the integer ambiguity from UE/TRP to LMF;
· Reporting of the carrier phase measurements together with the legacy positioning measurements from UE/TRP to LMF;
· Reporting of the new measurements from UE /TRP to LMF, e.g., based on carrier phase differentials across multiple subcarriers within a carrier;
· Note: carrier phase differentials across multiple subcarriers within a carrier can be equivalent to time of arrival
· LMF configure the integer ambiguity range between the TRP and target UE (for UE-based NR CPP).

Agreement from RAN1#112 [3]
For NR carrier phase positioning, at least support the following approach: enable a UE/TRP to report carrier phase measurements together with the legacy positioning measurements to LMF
· FFS: which legacy positioning measurements among RSTD, RTOA, UE Rx-Tx time difference measurements, gNB Rx-Tx time difference measurements

Agreement from RAN1#112bis-e [4]
Introduce DL reference carrier phase (DL RSCP) and NR DL reference carrier phase difference (DL RSCPD) as DL carrier phase measurements.
· Note: It is up to RAN4 to decide whether and how to define the requirements for DL RSCP and/or DL RSCPD. No LS needed to RAN4 for this note.
· DL RSCP can be reported together with UE Rx – Tx time difference measurement
· DL RSCPD can be reported together with RSTD measurement
· FFS: details on how to eliminate unknown initial Rx phase with RSCP/RSCPD reporting can be further discussed

Note: Whether to support standalone DL RSCP and/or DL RSCPD reporting, or DL RSCP/DL RSCPD reporting with other new types of measurements (if agreed), can be further discussed.

Conclusion from RAN1#114bis [5]
From RAN1’s perspective, there will be no further discussion on the four options that were agreed to consider in the following agreement made in RAN1#112bis-e.
	Agreement
To support NR carrier phase positioning, further consider the following options:
· Option 1: Support a UE/TRP to report the carrier phase measurements of more than one frequency within a PFL/carrier to LMF
· NOTE: the frequency can be the carrier frequency or the frequency of a subcarrier
· FFS: the details of reporting, e.g., the maximum number of reported frequencies within a PFL/ carrier
· Option 2: Introduce and report a new type of UE/TRP measurement based on carrier phase differentials across multiple subcarriers within a PFL/carrier
· NOTE: carrier phase differentials across multiple subcarriers within a carrier can be related to time of arrival
· Option 3: Support a UE/TRP to optionally report an estimated integer ambiguity and/or search range of the integer ambiguity to LMF
· Option 4: Support LMF to provide the expected integer ambiguity range at least for UE-based NR CPP in the positioning assistance data.



For carrier phase measurement-based positioning to work, accuracy requirement for both (carrier phase measurement and the corresponding legacy measurement) measurements needs to be fulfilled.

UE is required to meet the accuracy requirements for both measurements, carrier phase measurement and the associated legacy measurement, to pass the accuracy requirement test cases for RSCPD reported together with RSTD measurement and RSCP reported together with UE Rx-Tx measurement under AWGN propagation condition.

In the last meeting, accuracy requirement for RSCPD/RSCP measurement was further discussed. It was agreed to define the accuracy requirements for the DL RSCPD and the relative DL RSCP measurements using the same PRB numbers as used in the existing RSTD and UE Rx-Tx accuracy requirements. Further to this, margins to account for the frequency drift and RF calibration error while defining the accuracy requirements for the RSCPD/RSCP measurements were discussed and were agreed FFS. Since the carrier phase measurement is not a stand-alone measurement and margins for the associated legacy measurements, RSTD and UE Rx-Tx, are already defined, RAN4 should avoid defining separate margins for the measurements that are performed together by the UE. How to align the simulation results submitted by different companies can however be further discussed. Given that we are at the later stage of the performance part of the Rel. 18 WI, it is too late to revise the simulation assumptions with the intention of collecting new simulation.

Agreements from RAN4#110bis [1]:
· Accuracy requirements for DL RSCPD and relative DL RSCP are defined using the same PRB numbers as used in existing RSTD and UE Rx-Tx accuracy requirements. 
· FFS: On top of simulated CPP measurement results, additional margins for frequency drift and RF calibration should be considered when defining RSCPD and relative RSCP accuracy requirements.
· FFS: whether simulation assumptions need to be updated.

RAN4 to avoid defining separate margins for the measurements that are performed together by the UE.
Do not update simulation assumptions for carrier phase measurement.
Summary
In this paper Ericsson’s view on the remaining issues related to the performance requirements for carrier phase positioning are presented. The proposals below summarize the discussion presented in this paper.
1. UE is required to meet the accuracy requirements for both measurements, carrier phase measurement and the associated legacy measurement, to pass the accuracy requirement test cases for RSCPD reported together with RSTD measurement and RSCP reported together with UE Rx-Tx measurement under AWGN propagation condition.
RAN4 to avoid defining separate margins for the measurements that are performed together by the UE.
Do not update simulation assumptions for carrier phase measurement.
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