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Introduction
The work item for NR DL and UL carrier phase positioning was approved in RAN#98e [1] to improve positioning accuracy, and some objectives are as follows:
	· Specify physical layer measurements and signalling to support NR DL and UL carrier phase positioning for UE-based, UE-assisted, and NG-RAN node assisted positioning [RAN1, RAN2, RAN3, RAN4].
· Existing DL PRS and UL SRS for positioning are used for NR carrier phase measurements.
· Specify measurements that are limited to a single carrier/PFL. 
· Specify corresponding new core requirements, as well as identifying and specifying the impact on the existing RAN4 specification, including RRM measurements without measurement gaps in connected and inactive mode (including PRS measurement period/reporting) and procedures [RAN4].


In this contribution, we provide our views on the carrier phase positioning from RAN1 perspective.
Impact of NR CPP on specification
In this section, the impact of NR CPP on specification will be discussed.
NR carrier phase measurements
In RAN1#112, RAN1#112bis-e and RAN1#114 meetings, the following agreement was made on the NR carrier phase measurements. 
	Agreement(112)
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(112bis-e)
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.
Agreement(112bis-e)
Support enabling a TRP to report UL RSCP together with RTOA and/or gNB Rx-Tx time difference measurements to LMF
· Note 1: The report of UL carrier phase measurement with gNB Rx – Tx time difference does not necessarily require the report of DL carrier phase measurement with UE Rx – Tx time difference.
· Note 2: This doesn’t preclude standalone UL carrier phase measurements reporting.
Conclusion
No further discussion in RAN1 regarding the support of standalone reporting of NR carrier phase measurements in Rel-18.


[bookmark: _Hlk126853119]According to the conclusion made in last meeting, standalone DL RSCP and/or DL RSCPD reporting will not be supported in Rel-18. However, this conclusion is not yet reflected in the spec, so the following changes are proposed.
Proposal 1: Adopt the following TP for section 5.1.6.5 in TS 38.214 for standalone CPP.
	Reason for change
	According to the conclusion made in last meeting, standalone DL RSCP and/or DL RSCPD reporting will not be supported in Rel-18. However, this conclusion is not yet reflected in the spec.

	Summary of change
	Section 5.1.6.5 in 38.214: clarify the standalone DL RSCP and/or DL RSCPD reporting is not supported.

	Consequences if not approved
	It is not clear in the spec whether standalone DL RSCP and/or DL RSCPD can be supported.

	Text proposal
	TS 38.214
5.1.6.5	PRS reception procedure
************** Unchanged parts omitted**************
For DL UE positioning measurement reporting in higher layer parameter NR-DL-TDOA-SignalMeasurementInformation, the UE may be configured to report the DL Reference Signal Carrier Phase Difference (RSCPD) [7, TS 38.215] measurement along with the DL RSTD. When the UE reports RSCPD measurements the reference nr-DL-PRS-ReferenceInfo is the same as the one reported, for the RSTD measurements. For DL UE positioning measurement reporting in higher layer parameter NR-Multi-RTT-SignalMeasurementInformation the UE may be configured to report the DL Reference Signal Carrier Phase (RSCP) measurement [7, TS 38,215] along with the UE Rx-Tx time difference measurement. When  the UE reports DL RSCPD measurement(s) along with DL RSTD measurement(s) or DL RSCP measurement(s) along with UE Rx-Tx time difference measurement(s), the DL RSCPD and/or DL RSCP measurement(s) should be measured from a single DL PRS positioning frequency layer.  
The UE is not expected to be configured to report the DL Reference Signal Carrier Phase Difference (RSCPD) or DL Reference Signal Carrier Phase (RSCP) measurement individually.
************** Unchanged parts omitted**************


Reporting of the frequency of the carrier phase measurement
In last meeting, whether to report the frequency of the carrier phase measurement has been discussed. And one proposal was reached.
	[bookmark: P331](H)(Round 2) Proposal 3.3-1

When LMF forwards the carrier phase measurements reported by a PRU to a target UE for UE-based carrier phase positioning, the following information can be included in the positioning assistance data to the target UE (down-selection):
· Option 1: the RF frequency information associated with the PRU carrier phase measurements.
· Option 2: the DL PRS configuration information that were sent provided to the PRU for the carrier phase measurements.


According the RAN1’s current agreements, the RF frequency of the DL RSCP/RSCPD measurements corresponds to the center frequency of the DL PFL, and the RF frequency of the UL RSCP measurements are the center frequency corresponding to the SRS transmission bandwidth. LMF should inform the RF frequency information to ensure the same frequency for DL carrier phase measurements from UE and PRU, and also to ensure the same frequency for the UL carrier phase measurements from all TRPs. However, the RF frequency information can be included in the PRS configuration information. Thus, the frequency information does not need to be provided explicitly for the UE.
Proposal 2: For the reporting of the frequency of the carrier phase measurement, support Option 2.


Conclusion 
In this contribution, we provided our opinions on representative sub use cases and potential specification impact on AI/ML for beam management. The following proposals have been achieved:
Proposal 1: Adopt the following TP for section 5.1.6.5 in TS 38.214 for standalone CPP.
	Reason for change
	According to the conclusion made in last meeting, standalone DL RSCP and/or DL RSCPD reporting will not be supported in Rel-18. However, this conclusion is not yet reflected in the spec.

	Summary of change
	Section 5.1.6.5 in 38.214: clarify the standalone DL RSCP and/or DL RSCPD reporting is not supported.

	Consequences if not approved
	It is not clear in the spec whether standalone DL RSCP and/or DL RSCPD can be supported.

	Text proposal
	TS 38.214
5.1.6.5	PRS reception procedure
************** Unchanged parts omitted**************
For DL UE positioning measurement reporting in higher layer parameter NR-DL-TDOA-SignalMeasurementInformation, the UE may be configured to report the DL Reference Signal Carrier Phase Difference (RSCPD) [7, TS 38.215] measurement along with the DL RSTD. When the UE reports RSCPD measurements the reference nr-DL-PRS-ReferenceInfo is the same as the one reported, for the RSTD measurements. For DL UE positioning measurement reporting in higher layer parameter NR-Multi-RTT-SignalMeasurementInformation the UE may be configured to report the DL Reference Signal Carrier Phase (RSCP) measurement [7, TS 38,215] along with the UE Rx-Tx time difference measurement. When  the UE reports DL RSCPD measurement(s) along with DL RSTD measurement(s) or DL RSCP measurement(s) along with UE Rx-Tx time difference measurement(s), the DL RSCPD and/or DL RSCP measurement(s) should be measured from a single DL PRS positioning frequency layer.  
The UE is not expected to be configured to report the DL Reference Signal Carrier Phase Difference (RSCPD) or DL Reference Signal Carrier Phase (RSCP) measurement individually.
************** Unchanged parts omitted**************



[bookmark: _GoBack]Proposal 2: For the reporting of the frequency of the carrier phase measurement, support Option 2.
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