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1	Introduction
Release 18 includes a RAN1-lead SI on expanded and improved NR positioning [1]. The study includes RAN3 in the list of secondary work groups. RAN3 should evaluate which of the SI objectives have potential RAN3 impacts so that it can be taken into account when drafting the follow-on WID and TU plan.
This contribution discusses our views on the following SID objective:
-	Study solutions for accuracy improvement based on NR carrier phase measurements
[bookmark: _Hlk527071819]2	Discussion
The Carrier Phase (CP) positioning method is a promising candidate for sub-10cm positioning accuracy performance. 
UL carrier phase was agreed to be included as part of the study item by RAN1. An overview of UL CP is shown Figure 1. Our understanding of UL CP is that both the target UE and a reference UE (e.g. PRU) need to transmit SRS for positioning. The TRPs then measure the carrier phase of both the target UE and the reference UE, report the measurements to the LMF, which then creates double differential measurements at the LMF [2].
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Figure 1. Overview of UL Carrier Phase.
Regarding the reference UE, even if the PRU is not specified in Rel-18 we believe that a reference UE (e.g., by implementation) will still need to be used. In any case, from RAN3 point of view UL CP is transparent to any discussion/decision on PRU.
At RAN1#109-e, the following agreement was achieved:
Agreement
The study of the accuracy improvement based on NR carrier phase measurements in Rel-18 SI may include:
· UE-based and UE-assisted carrier phase positioning,
· UL carrier phase positioning and DL carrier phase positioning.
· NR carrier phase positioning with the carrier phase measurements of one carrier frequency or multiple frequencies
· Combination of NR carrier phase positioning with another standardized Rel. 17 positioning method, e.g., DL-TDOA, UL-TDOA, Multi-RTT, etc.
· Note: The use of “carrier phase positioning” does not necessarily mean it is a standalone positioning method
· FFS: whether SL carrier phase positioning is to be discussed in Rel-18 SI 

Included in the above agreement is UL carrier phase positioning, which can be expected to require new UL measurements that impact NRPPa and F1AP (e.g. enhancements to the Measurement procedure).
From RAN3 perspective what would need to be specified for UL CP is the CP measurement request from the LMF to the TRP and the CP measurement reporting from the TRP to the LMF. As NRPPa is already agnostic to the positioning method being used it would require relatively small specification changes in RAN3 to support UL CP. 
Observation-1:	The main specification impact of UL CP in RAN3 would be CP measurement request and CP measurement reporting signalling between TRP/LMF.
Therefore, the following is proposed:
Proposal-1:	From RAN3 perspective it is feasible to add UL CP measurement request and reporting without major specification change. 
Proposal-2:	RAN3 impacts of UL carrier phase positioning should be taken into account in the normative phase.
3	Conclusions
In this paper, we have provided an overview of UL carrier phase positioning and evaluated the potential impacts to RAN3, leading to the following observation and proposals:
Observation-1:	The main specification impact of UL CP in RAN3 would be CP measurement request and CP measurement reporting signalling between TRP/LMF. 
Proposal-1:	From RAN3 perspective it is feasible to add UL CP measurement request and reporting without major specification change. 
Proposal-2:	RAN3 impacts of UL carrier phase positioning should be taken into account in the normative phase.
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