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1. Introduction
To address regulatory as well as commercial use cases, the NR Positioning study item [1] covers RAT dependent, RAT independent, and hybrid and hybrid of those positioning technologies (hybrid of RAT-dependent positioning techniques as well as hybrid of RAT-dependent and RAT-independent positioning technologies). The outcome of the study will be documented in TR 38.855 [2].
During Rel-15 Work Item on UE Positioning Accuracy Enhancements for LTE [3] the GNSS support has been reviewed and new methods such as RTK have been added to [4] and [5]. In this contribution we propose to reuse as much as possible text from [4] to cover the GNSS methods under RAT-independent section in [2]. Also, the sections 2 and 3 needs updating. 
Proposal 1.
Add the text proposal from section 2 and 3 to the TR 38.855.

2. Text proposal for section 2, and 3
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Definitions and Abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [2] and the following apply. 
A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [2].

Definition format (Normal)

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [2] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [2].

CID
Cell ID

ECID
Enhanced Cell ID
EGNOS
European Geostationary Navigation Overlay Service
FKP
Flächenkorrekturparameter (Engl: Area Correction Parameters)
IRNSS
Indian Regional Navigation Satellite System

GAGAN
GPS Aided Geo Augmented Navigation
GLONASS
GLObal'naya NAvigatsionnaya Sputnikovaya Sistema (Engl.: Global Navigation Satellite System)
GNSS
Global Navigation Satellite System
GPS
Global Positioning System
LCS

LoCation Services

LPP
LTE Positioning Protocol
MAC
Master Auxiliary Concept
MSAS
Multi-functional Satellite Augmentation System
NAVIC
NAVigation with Indian Constellation
OTDOA
Observed Time Of Arrival
PPP
Precise Point Positioning
QZSS
Quasi-Zenith Satellite System
RTK
Real-Time Kinematic

SBAS
Satellite Based Augmentation System
TBS
Terrestrial Beacon System

UTDOA
Uplink Time Of Arrival
WAAS
Wide Area Augmentation System
WLAN
Wireless Local Area Network
3. Text proposal for section 7.2

7.2.X. GNSS Positioning Techniques

GNSS is the standard generic term for satellite navigation systems that provide autonomous positioning, velocity, and timing information with global coverage. Today there are 4 GNSS systems:

· Galileo [x1]
· GPS and its modernization [x2, x3, x4]
· GLONASS [x5]
· BeiDou [x6]
RNSS are the counterpart to GNSS and provide additional signals from satellites operating over a limited geographical area that are compatible with one or more GNSS systems. Regional satellite positioning systems include:

· QZSS [x7]
· IRNSS (also known as NAVIC) [x8], not supported yet in any 3GPP specs
SBAS are designed and used to improve one or more qualities of a GNSS system(s), such as accuracy, robustness, and signal availability. SBAS augments GNSS by providing ranging, integrity and correction information broadcast via transponders on geostationary satellites in the same frequency band as the core constellations. Four non-commercial SBAS systems are currently in use: EGNOS, GAGAN, MSAS, WAAS [x9].
The GNSS positioning methods can be classified as:

· Standalone GNSS: Understood as the standard GNSS navigation provided by a standalone GNSS receiver based on pseudorange and Doppler measurements . Its performances depend on the number and distribution of the satellites in view (the more number of employed GNSS constellations the better) and the accuracy of the GNSS measurements.

· Assisted-GNSS: A-GNSS is a technique in which the network assists the GNSS receiver to determine rapidly position and take measurement during periods of weak signals by providing additional satellite orbit data and other information (e.g., GNSS reference time, Doppler frequency, etc.). improve the performance in several respects. Therefore, the additional information improves significantly the start-up and acquisition times can be reduced and the UE sensitivity is increased i.e., UE can operate in low SNR situations including in light indoor environments.

-
Single base RTK service: RTK is a technique that uses carrier-based ranging measurements i.e., phase-range to improve the positioning accuracy in the vicinity of a Reference Station. The basic concept is to reduce and remove errors common to a Reference Station, with known position, and UE pair based on a differential approach. When only pseudo ranges (code-based measurements) are used to compute the UE location, this method is known as DGNSS (Differential GNSS). 
-
Non-Physical Reference Station Network RTK service: In this approach the target UE receives synthetic observations from a fictitious Reference Station. The Network RTK software at the location server is performing the error estimation and creates a virtual Reference Station close to the initial location of the target device (provided a priori to the location server). The target UE interprets and uses the data just as if it had come from a single, real Reference Station. 
-
MAC Network RTK service: In MAC network RTK, a group of Reference Stations are used and one of them is chosen as a Master station. The other stations are then called Auxiliary stations. In this service, the location server sends full raw observations and coordinate information for a single Reference Station, the Master Station. For all Auxiliary stations in the network (or a suitable subset of stations) the information is provided to the UE in a highly compact form: their reduced ambiguity-levelled observations, coordinate differences (to the Master Station observations and coordinates), and network residuals. Two Reference Stations are said to be on a common ambiguity level if the integer ambiguities for each phase range (satellite-receiver pair) have been removed (or adjusted) so that the integer ambiguities cancel when double-differences (involving two receivers and two satellites) are formed during processing [x10]. 
-
FKP Network RTK service: With the concept of FKP, horizontal gradients of distance-dependent errors like ionosphere, troposphere and orbits are derived from a network of GNSS Reference Stations and transmitted to a target device together with raw or correction data of a corresponding Reference Station (physical or non-physical). The target UE may use the gradients to compute the effect of the distance-dependent errors for its own position.
-
PPP service: This concept uses precise satellite orbit and clock parameters derived from global networks of Reference Stations as well as atmospheric models to perform single station positioning [x10]. Compared to RTK and Network RTK, PPP is not a differential technique as there is no baseline limitation. When the orbits and clocks assistance data elements are provided in real-time, with no latency, the method is called Real-Time PPP.
-         PPP-RTK service: It is the synthesis of the known PPP and N-RTK technologies [x11]. The objective of PPP-RTK is to overcome the limitations of PPP in terms of convergence time and of N-RTK in terms of the number of stations in the required network. With a less dense network (less than RTK) the atmospheric GNSS effects can be modelled allowing to compute state space information for the GNSS errors (instead of using observation space information like in RTK), so it can be distributed to users in real-time. As a consequence, users are capable to resolve ambiguities very fast and to achieve an accuracy level similar to RTK.

4. Conclusion
Proposal 1.
Add the text proposal from section 2 and 3 to the TR 38.855.
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