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Introduction
The following objective on Carrier Phase Positioning is listed in the approved Rel-18 NR Positioning SID [1]:
· Study solutions for accuracy improvement based on NR carrier phase measurements [RAN1, RAN4]
· Reference signals, physical layer measurements, physical layer procedures to enable positioning based on NR carrier phase measurements for both UE-based and UE-assisted positioning [RAN1]
· Focus on reuse of existing PRS and SRS, with new reference signals only considered if found necessary

Although RAN3 is not mentioned among the impacted groups, there are some architecture aspects that need to be evaluated by RAN3.
Discussion
The Rel-18 Positioning SID mentions the study of NR Carrier Phase Positioning (CPP) to improve positioning accuracy. The NR CPP relies on measurements from two (or more) receivers based on the measurement of signals from two (or more) transmitters, which are doubly differentiated to eliminate the impact of UE and gNB synchronization errors. This improves the level of synchronization in the network and cancels the integer ambiguity part of the measurement. 
The NR CPP is received from a Tx antenna reference point to an Rx antenna reference point. Depending on the scenario, the Tx or Rx antenna reference point may be a UE or a TRP. For example, from a Tx reference TRP to an Rx reference UE in the case of DL NR CPP, or from a Tx reference UE to an Rx reference TRP in the case of UL NR CPP. Fig.1 illustrates an example of network-based NR CPP.
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Fig.1 Network-based NR CPP.
The NR CPP measurement received at the Rx reference point is signalled to the LMF, either via LPP (if the Rx reference point is a UE) or via F1AP and NRPPA (if the Rx reference point is a TRP), in order to calculate the location of the UE. The exact physical layer details of NR CPP and whether it can be combined with other NR positioning methods (e.g., DL-TDOA, UL-TDOA, Multi-RTT, etc) will be investigated by RAN1 in Rel-18. 
Observation 1: A new positioning measurement Carrier Phase Positioning (CPP) may be introduced and reported via F1AP and NRPPa for Rel-18 Positioning accuracy improvement.
As mentioned above, the reporting of the CPP is done by the Rx reference point, which can be a UE or TRP, whose location is known in advance by the network. From a RAN3 perspective in case the Rx reference point is a TRP (UL NR CPP), that is measuring the same signal from the UE as the serving gNB, the support of the Rx reference TRP can be realized by configuring any TRP in the same NG-RAN. In fact, the NG-RAN knows best how to direct RF coordination between its controlled TRPs, which already have a known location that can be signalled by NRPPa and F1AP (the Geographical Coordinates IE). This avoids offloading the RF co-ordination aspect to the LMF, which is undesirable from a design point of view. 
Observation 2: Given that all TRP locations are known and can be signaled over F1AP and NRPPa, any TRP can be used as a reference TRP.
Therefore, such architecture aspects should be considered early in RAN3 to be discussed in the R-18 SI. It is proposed to consider the below option for the reference TRP.
Proposal 1: NG-RAN controls the reference TRP for UL NR CPP. 
Conclusions and Proposals
Observation 1: A new positioning measurement Carrier Phase Positioning (CPP) may be introduced and reported via F1AP and NRPPa for Rel-18 Positioning accuracy improvement.
Observation 2: Given that all TRP locations are known and can be signaled over F1AP and NRPPa, any TRP can be used as a reference TRP.
Proposal 1: NG-RAN controls the reference TRP for UL NR CPP. 
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