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Introduction
Carrier phase measurement is one of the new measurements that will be specified in Rel. 18 for NR positioning. RAN4#106 started discussing the RRM impact due to carrier phase measurement and made an agreement on applicable number of PFL which requirement will be defined.
Applicable number of PFL
Agreements:
· Requirements for carrier phase positioning measurement will be defined for single carrier/PFL.
Discussion
The following were concluded from RAN1 led SI:
Agreement
Further study the following approaches for NR carrier phase positioning and identify the potential impact on the standard.
· the reporting of the carrier phase measurements together with the existing positioning measurements.
· the reporting of the carrier phase-based measurements alone without reporting the existing positioning measurements.

Agreement
Capture the following TP into TR 38.859 as a conclusion (Section 6.3.3)
Regarding the reference signals for NR carrier phase positioning:
· Existing DL PRS and UL SRS for positioning purpose are recommended as the reference signals to enable positioning based on NR carrier phase measurements for both UE-based and UE-assisted positioning if NR CPP is introduced.
· Note: The use of SRS MIMO for NR carrier phase positioning is transparent for UE

Agreement
Capture the following TP into TR 38.859 as a conclusion.
Regarding the physical layer measurements for NR carrier phase positioning:
· New measurements are recommended to be introduced for supporting UE-based and UE-assisted NR carrier phase positioning, if NR CPP is introduced. The new measurements include, at least, the following:
· For DL carrier phase positioning, the following candidate measurements are identified (potential down-selection may be considered during normative work).
· the difference between the carrier phase measured from the DL PRS signal(s) of the target TRP and the carrier phase measured from the DL PRS signal(s) of the reference TRP;
· the carrier phase measured from the DL PRS signal(s) of a TRP.
· For UL carrier phase positioning, the carrier phases measured from the UL SRS for positioning purpose is identified as the UL carrier phase measurements.
· Note: this proposal does not imply which carrier phase measurements are mapped to which positioning technique.

In RAN1#112 following agreements were reached:
Agreement
To enable UE-based and UE-assisted NR carrier phase positioning (CPP), one or both of the following new measurements should be introduced:
· DL carrier phase (CP), which is obtained by a UE measuring the DL PRS signal(s) from a TRP.
· FFS: The detailed definition of the DL CP
· DL carrier phase difference (CPD), which is the difference of two DL CPs from two TRPs
· FFS: The detailed definition of the DL CPD
To enable NG-RAN node-assisted NR carrier phase positioning (CPP), the following new measurement should be introduced:
· UL carrier phase (CP), which is obtained by a TRP measuring the UL SRS for positioning or MIMO SRS from a UE.
· FFS: The detailed definition of the UL CP.
Agreement
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.
Based on the list of agreements above following observations can be made:
Observation 1: RAN1 is yet to agree on detailed definition of DL carrier phase (DL CP) measurement and DL carrier phase difference (DL CPD) to enable UE-based and UE-assisted NR carrier phase positioning.
Moreover, it is not clear if the CP measurement is supposed to be performed as a standalone measurement or as a complementary measurement to the legacy positioning measurement such as RSTD, UE Rx-Tx. If CP measurement is performed by UE complementary to legacy positioning measurement, we do not see a need to define a new measurement delay requirement for CP measurement. In other case if RAN1 agrees to define CP measurement as one of the standalone measurements, then RAN4 needs to define both core and performance requirements for CP measurement. It is therefore our proposal that RAN4 waits for further progress to be made in RAN1 before initiating discussion on requirements for CP measurement for positioning.
Observation 2: No impact on measurement delay requirement if CP is defined as a complimentary measurement that is performed by UE on PRS resource(s) together with the existing positioning measurements such as RSTD, UE Rx-Tx time difference measurement.
Proposal 1: RAN4 to wait for further progress in RAN1 and define core requirement applicable to CP measurement for positioning if CP is agreed to be a standalone measurement performed by UE.
Proposal 2: Discuss accuracy requirement for CP measurement during performance part of the WI.
Summary
Following observations and proposals summarize discussion in this paper.
Observation 1: RAN1 is yet to agree on detailed definition of DL carrier phase (DL CP) measurement and DL carrier phase difference (DL CPD) to enable UE-based and UE-assisted NR carrier phase positioning.
Observation 2: No impact on measurement delay requirement if CP is defined as a complimentary measurement that is performed by UE on PRS resource(s) together with the existing positioning measurements such as RSTD, UE Rx-Tx time difference measurement.
Proposal 1: RAN4 to wait for further progress in RAN1 and define core requirement applicable to CP measurement for positioning if CP is agreed to be a standalone measurement performed by UE.
Proposal 2: Discuss accuracy requirement for CP measurement during performance part of the WI.
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