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1. Introduction
A new Study Item on “UE positioning accuracy enhancements for LTE” was approved in RAN#75 meeting [1] with the following objectives related to RAN1.
· GNSS positioning enhancements:
· Specify the signalling and procedure to support RTK GNSS positioning over LPP and LPPa, taking into account both UE and network complexity. [RAN2, RAN3, RAN1]
· Specify support for IMU positioning:
· Specify the signalling and procedure to support IMU positioning over LPP and hybrid positioning including IMU related estimates. [RAN2, RAN1]

In this contribution, we share our views on UE measurement to support real time kinematics (RTK) GNSS.
2. UE Measurement to Support RTK GNSS
RTK GNSS is one GNSS-based differential positioning technology, which has the potential to provide the cm-level positioning accuracy by utilizing both carrier-phase and code-phase measurements as well as additional reference stations for real-time correction. So, the UE needs to measure and report code phase and carrier phase for each specific satellite signal to support RTK GNSS positioning in LTE. 
Observation 1: UE needs to measure and report code phase and carrier phase of GNSS satellite signals for RTK GNSS positioning in LTE.
LTE already defined the code-phase measurement at UE side to support A-GNSS [3], where the definition of code-phase measurement in TS 36.214 is
· The GNSS code phase (integer and fractional parts) of the spreading code of the ith GNSS satellite signal. The reference point for the GNSS code phase shall be the antenna connector of the UE.
The corresponding code-phase measurement result sent from UE to E-SMLC in LPP is codePhase, which is an integer with the value range of (0..2097151) and contains the whole and fractional value of the code-phase measurement for the particular satellite signal at the time of measurement in the units of ms. E-SMLC could convert codePhase into unit of ms by dividing the measurements by the nominal values of the measured signal chipping rate, i.e. 2-21 milli‑seconds [4]. So, in our view, the existing GNSS code measurement in LTE could be reused for code-phase measurement in RTK GNSS, while a new mechanism to support carrier-phase measurement/reporting is expected. 
Observation 2: LTE already supports code-phase measurement reporting from UE to E-SMLC for A-GNSS positioning.
Proposal 1: Reuse the existing UE GNSS code measurement for RTK-GNSS positioning in LTE.   
Proposal 2: Define a new UE GNSS carrier measurement to support RTK GNSS in LTE.  

3. Conclusions
In this contribution, we give our views on UE measurement for RTK GNSS with observations and proposals below.
Observation 1: UE needs to measure and report code phase and carrier phase of GNSS satellite signals for RTK GNSS positioning in LTE.  
Observation 2: LTE already supports code-phase measurement reporting from UE to E-SMLC for A-GNSS positioning.
Proposal 1: Reuse the existing UE GNSS code measurement for RTK-GNSS positioning in LTE.   
Proposal 2: Define a new UE GNSS carrier measurement to support RTK GNSS in LTE.  
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