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1	Introduction
In previous RAN2 meetings several agreements have been made with regard to introduction of RTK assistance data in the LPP protocol, with different RTCM messages types being supported via ASN.1 encoding. On the basis of email discussion 99bis#56 (LPP running CR), the goal of this contribution is three-fold: to introduce an additional RTCM message type to be supported in the current list, to clarify whether current LPP RTK imported fields would render it possible to recompose original RTCM messages and finally to propose a solution for support of multiple correction sets linked to geographical areas.

2	Discussion
2.1	Additional RTCM message to be supported
In RAN2#99 [1], it was agreed to support, as a baseline, the following list of RTCM message types for RTK assistance data, which are currently being encoded into LPP IEs:
Agreements:
1: Use the RTCM Standard 10403.3 OSR message types and data fields to support network RTK. 
2: VRS should be considered as a viable network RTK technique implemented using SIB broadcast. 
3: Support at least the following RTCM message types:
- Observation message types using MSM definitions (1071 – 1127).
- Station Coordinates messages (1006).
- Receiver and Antenna Descriptors (1033).
- GLONASS code-bias information (1230).
- MAC Network RTK messages (1014, 1017, 1030, 1039, 1031).
- FKP Network RTK messages (1034, 1035).
These agreements comprise a baseline and additional support can be discussed.

Another message that is currently missing and might be needed is RTCM message type 1032 [2]. This would be used for a non-physical reference station approach, such as Virtual Reference Station, with equipment that is not supporting MAC or FKP. Such message allows the network to provide the coordinates of the antenna reference point for the real (or “physical”) reference station used. Those coordinates are distributed in the same stream (i.e. concurrently) of the non-physical (“virtual”) coordinates provided in RTCM message 1006. This is mainly desired for post-processing in office software applications by allowing the rover to refer baseline vectors to a physical reference rather than to a non-physical reference. Introduction of such message should be straightforward in current LPP specifications, e.g. in IE GNSS-RTK-ReferenceStationInfo or a newly defined one.
Proposal 1:	Support RTCM message types 1032 for physical Station Coordinates.
.

2.2		Reconversion from ASN.1 to RTCM format
Another aspect that is worthwhile clarifying is whether or not it would be possible to convert the LPP RTK messages received over LTE back into the corresponding RTCM message type. This might be relevant for terminals, the design of which presents separate modules for the LTE modem and the GNSS receiver. Such aspect was briefly mentioned in previous meetings when discussing the format of RTK assistance data and related complexity for the different options [3][4].
With RTK assistance data currently being integrated into the existing LPP A-GNSS framework, the translation of supported RTCM messages into ASN.1 implies that the format of LPP RTK messages are not exactly the same as the RTCM-defined ones. For example, this is due to the fact that LPP utilizes different GNSS IDs instead of separate messages, or that some fields that do not need to be duplicated, such as signal IDs, are omitted. However, the single LPP RTK data fields should have a 1:1 mapping with the fields of the corresponding RTCM message in terms of content, range and resolution. Therefore, it should be deemed feasible to faithfully recompose the supported RTCM messages after receiving the LPP RTK assistance data. Such conversion would be up to UE implementation and outside the scope of 3GPP.
Proposal 2:	RAN2 understands that it is feasible to convert the received LPP RTK assistance data back into the corresponding RTCM message types.

2.3 	Support of multiple correction sets linked to geographical areas
One of the characteristics of OSR RTK correction is that accuracy decreases as a function of increasing distance (“baseline”) from the reference point. Typically the RTK accuracy is calculated depending on the baseline with 1 [cm] + 1ppm∙distance [cm] (valid up to 10 – 20 km). Using the eNB as the reference point and broadcasting the correction information might not be efficient in cellular networks. In real deployments eNBs are typically not located at the centre of the cell – especially when sectorized cells are used. So there is a need to allow usage of any reference point for calculating the RTK correction information – which is in general transparent to the RAN and outside the scope of the WI.
To address different accuracy levels even within a cell, it shall be possible to broadcast multiple RTK correction streams within the cell area which are derived from a network of reference receivers. This can be achieved by using multiple instances of the RTK corrections defined in LPP, which originate from the E-SMLC and are broadcasted over SIB. Such an approach is extremely helpful for providing smaller zones within the overlaying cell area where ultra-high-precision positioning can be achieved. The different correction streams might also be associated with different high-accuracy positioning methods, specific subscriber groups and different business requirements.  Typical use cases are ultra-precise farming or land surveying (e.g. for mining or construction), and also increased precision for automotive industry (e.g. precise lane driving along motorways).
For the signalling design, up to 8 sets shall be considered initially.
Proposal 3:	Broadcast of multiple RTK corrections streams is supported. 8 instances shall be supported by the signalling.
In order to link the multiple sets of RTK correction information to a given geographical area it is proposed to allow definition of linking information between the current location of the receiver and the different RTK correction streams.
There are multiple ways to achieve such a linking, as indicated but not limited to the examples below:
· Definition of a particular polygon within which the RTK correction stream is valid whilst the receiver estimates if it is inside the validity area (i.e. polygon) via its GNSS capabilities. 
· Definition of a defined Timing Advance region (TAx .. TAy) to assess the validity area.
· Usage of V2X zoning information to link current location of the device to RTK correction stream.

Proposal 4:	Linking information of current position of receiver to appropriate set of RTK correction information shall be defined. Geo-Polygon and V2X zoning seem to be the best candidate solutions.


3	Conclusion
It is proposed to discuss about the points raised in this paper and agree on the following proposals:
Proposal 1:	Support RTCM message types 1032 for physical Station Coordinates.
Proposal 2:	RAN2 understands that it is feasible to convert the received LPP RTK assistance data back into the corresponding RTCM message types.
Proposal 3:	Broadcast of multiple RTK corrections streams is supported. 8 instances shall be supported by the signalling.
Proposal 4:	Linking information of current position of receiver to appropriate set of RTK correction information shall be defined. Geo-Polygon and V2X zoning seem to be the best candidate solutions.
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