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1	Introduction
Carrier phase measurement is introduced in Rel-18 to achieve centimetre level positioning accuracy. As a new type of measurement, the corresponding latency and accuracy requirements should be defined in RAN4. Due to the lack of RAN1 conclusion, only one agreement is reached in the last RAN4 meeting [1]. This contribution will provide our initial considerations on the potential RRM impacts. 
	Issue 6-1-3: Applicable number of PFL
Agreements:
· Requirements for carrier phase positioning measurement will be defined for single carrier/PFL.


2	Discussion
	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


As shown above, RAN1 agreed to support carrier phase measurement report together with the legacy positioning measurements. In this case, carrier phase measurement results, representing the fraction of wavelength, could be considered as a supplement to improve the estimated time of arrival. This is similar as the situation when PRS RSRP is configured with RSTD or Rx-Tx time difference in Rel-16. And RAN4 agreed to perform the two measurements simultaneously and follow the delay requirements of primary measurements, i.e. PRS RSRP measurement period shall meet RSTD or Rx-Tx time different measurement period requirements. Such principle should be reused for carrier phase measurement in Rel-18. Therefore, when configured together with another legacy measurement, carrier phase should be performed over the same duration of the corresponding measurement. 
Proposal-1: When carrier phase measurement is configured together with legacy positioning measurements, the measurement period for carrier phase shall meet that for legacy positioning measurement. 
	Agreement
NR DL reference signal carrier phase (RSCP) (of i-th path) is defined as the phase of the channel response at the i-th path delay derived from the resource elements (REs) that carry the DL PRS signals configured for the measurement. A RSCP is associated with a specific RF frequency.
· FFS: the reference point of the RSCP
· FFS: whether/how the measurement timing is defined
· Note: the i-th path is used for the sake of definition, whether only the first path or additional paths will be supported is subject to further discussion
· Note: Whether to capture the above definition into TS 38.215 depends on whether RAN1 decides to introduce DL carrier phase measurement for NR CPP

Agreement
For NR DL reference signal carrier phase difference (RSCPD) measurement for NR CPP, the RSCPD is defined as the difference of RSCPs measured from the DL PRS signals from target TRP and reference TRP.
· FFS: whether/how to define per path RSCPD
· Note: Whether/how to capture the above definition into TS 38.215 depends on whether RAN1 decides to introduce DL carrier phase difference measurement for NR CPP


Compared with the legacy timing-based, power-based or angle-based measurements, the newly introduced carrier phase measurement is quite different and the impacts on delay and accuracy performance are highly dependent on the conclusions in RAN1. At this stage, what can be discussed in RAN4 is the report mapping. According to the agreements reached by RAN1, both absolute and differential carrier phase measurement reports will be defined. Then RAN4 should introduce the corresponding report mapping tables. Additional paths report, which is still under discussion in RAN1, can be postponed.
Proposal-2: Introduce report mapping tables for absolute and differential carrier phase measurement. 
[bookmark: _GoBack]To design report mapping tables, the following issues should be clarified firstly. (1) What kind of unit should be used for carrier phase, degree or radian? We understand they are equivalent but the consensus needs to be reached in RAN4. (2) And what is the reporting range? Generally, [0, 2π] (or [0, 360°]) could be considered as the value range for absolute carrier phase. But situation for differential carrier phase may be a little complicated and further discussion is required. (3) Last but not the least, what is the resolution for carrier phase report? For RSTD and Rx-Tx time difference measurements, 6 reporting tables with different resolutions are introduced to satisfy different accuracy demands. Similarly, more than one resolution should also be supported for carrier phase measurement. Besides, reporting resolution may be related to the associated RF frequency and UE capability, and further input from RAN1 is needed as well. 
Proposal-3: For absolute and differential carrier phase measurement, discuss the following issues to define report mapping tables: 
· The unit for carrier phase report
· The range for carrier phase report
· The resolution for carrier phase report
3	Conclusion
Based on RAN1 progress, this contribution gave our considerations on defining RRM requirements for LPHAP use case 6 and the following proposals:
Proposal-1: When carrier phase measurement is configured together with legacy positioning measurements, the measurement period for carrier phase shall meet that for legacy positioning measurement. 
Proposal-2: Introduce report mapping tables for absolute and differential carrier phase measurement. 
Proposal-3: For absolute and differential carrier phase measurement, discuss the following issues to define report mapping tables: 
· The unit for carrier phase report
· The range for carrier phase report
· The resolution for carrier phase report
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