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Introduction

According to the WID on expanded and improved NR Positioning [1], one of the objectives is carrier phase positioning. The detailed objectives are duplicated as following.

	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].


CP positioning was discussed in last RAN4 meeting, a WF was agreed[2]. This contribution provides further discussion on this topic.

Discussion  
	Issue 2-1-1: Measurement period requirements for DL RSCP/DL RSCPD: 

Agreements:
FFS: When DL RSCP/RSCPD is reported together with legacy positioning measurement, the same requirements should apply for DL RSCP/RSCPD and the associated legacy measurements.

FFS whether to reuse the existing Rel-17 requirements based on RAN1 discussion on time window for CPP measurement. 

Issue 2-1-2: Gap conditions for DL carrier phase measurement requirements: 

Agreements:
For DL carrier phase measurement in RRC_CONNECTED state, MG-based measurement requirements are defined. 

Issue 2-1-3: Applicable RF frequencies for DL carrier phase measurement requirements: 

Agreements:
For RSCP measurement: 

The measurement is associated with the specific RF frequency. 

This specific RF frequency is the center frequency of the DL PFL by default.
For RSCPD measurement: 

RF frequencies for target TRP and reference TRP should belong to same PFL. 

RAN4 will define the requirements starting from the same RF frequency for target and reference TRP.  


According to RAN1 agreements, it was agreed to introduce DL reference carrier phase (DL RSCP) and NR DL reference carrier phase difference (DL RSCPD) as DL carrier phase measurements. From RAN4 point of view, it is necessary to specify requirements for these two measurements.

Proposal 1: RAN4 to define requirements for DL RSCP and RSCPP.
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. 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. According to RAN1 agreements, DL RSCP can be reported together with UE Rx – Tx time difference measurement, and DL RSCPD can be reported together with RSTD measurement. From this point of view, the existing measurement period for UE Rx-Tx time difference and RSTD can be reused.

In RAN4 #106 meeting, it was agreed that requirements for carrier phase positioning measurement will be defined for single carrier/PFL[4]. With this agreements,  L =1, which is the total number of positioning frequency layers.

Proposal 2: for RSCP, measurement period requirements for UE Rx – Tx time difference measurement can be reused with the total number of positioning frequency layers L=1.

Proposal 3: for RSCPD, measurement period requirements for RSTD measurement can be reused with the total number of positioning frequency layers L=1.
Conclusion

This contribution provides discussion on carrier phase positioning. The proposals are:

Proposal 1: RAN4 to define requirements for DL RSCP and RSCPP.
Proposal 2: for RSCP, measurement period requirements for UE Rx – Tx time difference measurement can be reused with the total number of positioning frequency layers L=1.

Proposal 3: for RSCPD, measurement period requirements for RSTD measurement can be reused with the total number of positioning frequency layers L=1.
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