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1	Introduction
In the current running CR for TS 38.305 that specifies all enhancements made under the Expanded and Improved NR Positioning work item, the description for carrier phase positioning is a bit obscure. In this paper we point out the issues and try to propose a way forward to improve the specification text for carrier phase positioning.
2	Discussion
The current running CR for TS 38.305 does not have any explicit description for carrier phase positioning. It mainly describes the use of carrier phase measurements i.e., DL-RSCP, DL-RSCPD and UL-RSCP measurements, as part of the Multi-RTT, DL-TDOA and UL-TDOA positioning. While it is correct that RAN1 agreed to report carrier phase measurements along with a timing measurement as part of a timing-based positioning technique i.e., not as a standalone measurement, the RAN1 endorsed CR to 38.214 in R1-2310764 describes the use of carrier phase measurements under a dedicated section on ‘PRS for carrier phase positioning’ (Section 5.1.6.5.2). So, this raises the question of what the intended usage of the carrier phase measurements is and how it is used.
The current descriptions for Multi-RTT, DL-TDOA and UL-TDOA positioning from the running CR for TS 38.305 are given below. These descriptions, especially the yellow highlighted texts, seems to imply that carrier phase measurement viz. DL-RSCP, DL-RSCPD and UL-RSCP measurements are fundamental measurements on which the described timing-based positioning techniques depend on for the operation of these techniques.

	[bookmark: _Toc37338102][bookmark: _Toc46488943][bookmark: _Toc52567296][bookmark: _Toc139051917]4.3.11	Multi-RTT positioning
The Multi-RTT positioning method makes use of the UE Rx-Tx time difference measurements (and optionally DL-PRS-RSRP and/or DL-PRS-RSRPP and/or DL-RSCP) of downlink signals received from multiple TRPs, measured by the UE and the measured gNB Rx-Tx time difference measurements (and optionally UL-SRS-RSRP and/or UL-SRS-RSRPP and/or UL-RSCP) at multiple TRPs of uplink signals transmitted from UE.
The UE measures the UE Rx-Tx time difference measurements (and optionally DL-PRS-RSRP and/or DL-PRS-RSRPP and/or DL-RSCP of the received signals) using assistance data received from the positioning server, and the TRPs measure the gNB Rx-Tx time difference measurements (and optionally UL-SRS-RSRP and/or UL-SRS-RSRPP and/or UL-RSCP of the received signals) using assistance data received from the positioning server. The measurements are used to determine the RTT at the positioning server which are used to estimate the location of the UE.
[bookmark: _Toc37338104][bookmark: _Toc46488945][bookmark: _Toc52567298][bookmark: _Toc139051919]4.3.13	DL-TDOA positioning
The DL-TDOA positioning method makes use of the DL RSTD (and optionally DL-PRS-RSRP and/or DL-PRS-RSRPP and/or DL-RSCPD) of downlink signals received from multiple TPs, at the UE. The UE measures the DL RSTD (and optionally DL-PRS-RSRP and/or DL-PRS-RSRPP and/or DL-RSCPD) of the received signals using assistance data received from the positioning server, and the resulting measurements are used along with other configuration information to locate the UE in relation to the neighbouring TPs.
[bookmark: _Toc37338105][bookmark: _Toc46488946][bookmark: _Toc52567299][bookmark: _Toc139051920]4.3.14	UL-TDOA positioning
The UL-TDOA positioning method makes use of the UL-RTOA (and optionally UL-SRS-RSRP and/or UL-SRS-RSRPP and/or UL-RSCP) at multiple RPs of uplink signals transmitted from UE. The RPs measure the UL-RTOA (and optionally UL-SRS-RSRP and/or UL-SRS-RSRPP and/or UL-RSCP) of the received signals using assistance data received from the positioning server, and the resulting measurements are used along with other configuration information to estimate the location of the UE.




In our understanding, even though the carrier phase measurements are reported along with a timing measurement as part of a timing-based positioning technique and not as a standalone measurement, these carrier phase measurements are still used to estimate the position of the UE using implementation specific carrier phase positioning technique and augment the accuracy of the UE position estimate derived from the timing technique.
Proposal 1: RAN2 is kindly requested to update the description for Multi-RTT, DL-TDOA and UL-TDOA positioning in the running CR for TS 38.305 to clarify that carrier phase measurement reported along with a timing measurement in a particular timing-based positioning technique is used to enhance the accuracy of the position estimate done by that timing-based positioning technique. A sample text proposal is shown in Annex.
3	Conclusion
This paper contains the following proposal:
[bookmark: _Hlk149759695]Proposal 1: RAN2 is kindly requested to update the description for Multi-RTT, DL-TDOA and UL-TDOA positioning in the running CR for TS 38.305 to clarify that carrier phase measurement reported along with a timing measurement in a particular timing-based positioning technique is used to enhance the accuracy of the position estimate done by that timing-based positioning technique. A sample text proposal is shown in Annex.





Annex
[bookmark: _Toc12632602][bookmark: _Toc29305296]4.3.11	Multi-RTT positioning
The Multi-RTT positioning method makes use of the UE Rx-Tx time difference measurements (and optionally DL-PRS-RSRP and/or DL-PRS-RSRPP and/or DL-RSCP) of downlink signals received from multiple TRPs, measured by the UE and the measured gNB Rx-Tx time difference measurements (and optionally UL-SRS-RSRP and/or UL-SRS-RSRPP and/or UL-RSCP) at multiple TRPs of uplink signals transmitted from UE.
The UE measures the UE Rx-Tx time difference measurements (and optionally DL-PRS-RSRP and/or DL-PRS-RSRPP and/or DL-RSCP of the received signals) using assistance data received from the positioning server, and the TRPs measure the gNB Rx-Tx time difference measurements (and optionally UL-SRS-RSRP and/or UL-SRS-RSRPP and/or UL-RSCP of the received signals) using assistance data received from the positioning server. The UE Rx-Tx time difference (and optionally DL-PRS-RSRP and/or DL-PRS-RSRPP) measurements are used to determine the RTT at the positioning server which are used to estimate the location of the UE. The DL-RSCP measurement may be used to estimate the location of the UE using a carrier phase positioning technique and augment the accuracy of the position estimated by the Multi-RTT positioning method.
The operation of the Multi-RTT positioning method is described in clause 8.10.
4.3.13	DL-TDOA positioning
The DL-TDOA positioning method makes use of the DL RSTD (and optionally DL-PRS-RSRP and/or DL-PRS-RSRPP and/or DL-RSCPD) of downlink signals received from multiple TPs, at the UE. The UE measures the DL RSTD (and optionally DL-PRS-RSRP and/or DL-PRS-RSRPP and/or DL-RSCPD) of the received signals using assistance data received from the positioning server, and the resulting measurements are used along with other configuration information to locate the UE in relation to the neighbouring TPs. The DL-RSCPD measurement may be used to estimate the location of the UE using a carrier phase positioning technique and augment the accuracy of the position estimated by the DL-TDOA positioning method.
The operation of the DL-TDOA positioning method is described in clause 8.12.
4.3.14	UL-TDOA positioning
The UL-TDOA positioning method makes use of the UL-RTOA (and optionally UL-SRS-RSRP and/or UL-SRS-RSRPP and/or UL-RSCP) at multiple RPs of uplink signals transmitted from UE. The RPs measure the UL-RTOA (and optionally UL-SRS-RSRP and/or UL-SRS-RSRPP and/or UL-RSCP) of the received signals using assistance data received from the positioning server, and the resulting measurements are used along with other configuration information to estimate the location of the UE. The UL-RSCP measurement may be used to estimate the location of the UE using a carrier phase positioning technique and augment the accuracy of the position estimated by the UL-TDOA positioning method.
The operation of the UL-TDOA positioning method is described in clause 8.13.




