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1. Introduction
At the RAN#99 meeting, revised WID on Rel-18 NR positioning was agreed [1]. The work item includes objectives related to improved positioning accuracy as follows:
· Specify bandwidth aggregation for positioning measurements across up to three intra-band contiguous carriers [RAN1, RAN2, RAN4].
· Specify signalling and procedures to support aggregation of PRS/SRS (respectively) resources across PFLs/carriers (respectively) for positioning measurements under the assumption that the signals over aggregated resources are transmitted and received (respectively) using a single RF chain (same antenna) [RAN1, RAN2].
· NOTE: The support of bandwidth aggregation for positioning measurements applies only to timing related measurements (e.g., RSTD, RTOA, and UE/gNB Rx-Tx time difference).
· Specify RRM requirements with measurement gaps in connected mode, and in inactive mode, including PRS measurement period/reporting [RAN4].
· 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 with measurement gaps in connected and inactive mode (including PRS measurement period/reporting) and procedures [RAN4].

In this contribution, we present our views on physical layer measurements and signalling to support NR DL and UL carrier phase positioning for Rel-18 NR positioning.

2. Definition of RSCPD
Regarding RSCPD, the following proposal was made at the last RAN1 meeting [2].
(Closed) Proposal 2.3-1
The NR DL reference signal carrier phase difference (RSCPD) is the phase difference between the Transmission Point (TP) j and the reference TP i, defined as RSCP j – RSCP i, where (down-select one of the following options)
· Option 1: RSCP j is measured from the DL PRS signals received in a subframe SF_j from reference TP j and RSCP i is measured from the DL PRS signals received in a subframe SF i, which should be the same as the subframe SF_j ,or if not feasible, the closest to subframe SF_j, from target TP i.
· Option 2: RSCP j and RSCP i are measured from the DL PRS signals from reference TP j and target TP i within an indicated time window.
· FFS: the details of the time window configuration

Regarding option 1, other positioning metric such as RSTD is defined with the subframe condition like option 1 in the current NR specification. Given that RSCPD can be measured and reported with legacy positioning metric (e.g., RSTD), the subframe condition in option 1 may be reasonable for RSCPD definition.
Regarding option 2, considering that the indicated time window is an optional feature, we believe that the time window condition shouldn’t be captured in RSCPD definition of TS 38.215.
Proposal 1: 
· Support the following option for RSCPD definition
· Option 1: RSCP j is measured from the DL PRS signals received in a subframe SF_j from reference TP j and RSCP i is measured from the DL PRS signals received in a subframe SF i, which should be the same as the subframe SF_j ,or if not feasible, the closest to subframe SF_j, from target TP i.

3. Higher layer parameters
Higher layer parameters of Rel-18 NR positioning were discussed at the last RAN1 meeting, and the latest parameters list was captured in R1-2310695 [3]. In this section, we present our views on higher layer parameters for Rel-18 NR positioning.
Row 87: nr-PruInformation-Ue-based-DL-CPP
The current descriptions for row 87 are as follows:
For UE-based CPP, LMF to forward the DL carrier phase measurement reported by a PRU to the target UE, with additional information of the same PRU to a target UE for UE-based carrier phase positioning in the positioning assistance data.

DL CP measurement can be DL RSCP and/or DL RSCPD.

Additional information of the same PRU includes at least PRU location. 
- FFS: additional PRU information, e.g. the AoD of PRU to each TRP, etc.

The timestamp associated with the PRU carrier phase measurements should also be forwarded in positioning assistance data


At the last meeting, RAN1 discussed additional PRU information for UE-based carrier phase positioning. However, companies’ views are divergent, and RAN1 did not reach any consensus. Given that RAN1 is already in maintenance phase for Rel-18, it may be difficult to add additional PRU information into description of row 87.
Thus, we propose the following modification.
· Row 87: nr-PruInformation-Ue-based-DL-CPP
· Additional information of the same PRU includes at least PRU location. 
Proposal 2: 
· Regarding higher layer parameters list for NR positioning, the following modification can be considered.
· Row 87: nr-PruInformation-Ue-based-DL-CPP
· Additional information of the same PRU includes at least PRU location. 

4. Conclusion
In this contribution, we discussed on physical layer measurements and signalling to support NR DL and UL carrier phase positioning for Rel-18 NR positioning. Based on the discussion, we made following proposals.
Proposal 1: 
· Support the following option for RSCPD definition
· Option 1: RSCP j is measured from the DL PRS signals received in a subframe SF_j from reference TP j and RSCP i is measured from the DL PRS signals received in a subframe SF i, which should be the same as the subframe SF_j ,or if not feasible, the closest to subframe SF_j, from target TP i.
Proposal 2: 
· Regarding higher layer parameters list for NR positioning, the following modification can be considered.
· Row 87: nr-PruInformation-Ue-based-DL-CPP
· Additional information of the same PRU includes at least PRU location. 
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