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1 Introduction

In RAN2#99[1], there are some discussions on the topic of the RTK GNSS positioning. Based on the discussions, some agreements are achieved as follows. 
· Use the RTCM Standard 10403.3 OSR message types and data fields to support network RTK. 

· VRS should be considered as a viable network RTK technique implemented using SIB broadcast. 

· 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.

In this paper, we will discuss the assistance data transmission procedure for the unicast RTK positioning. 
2 Discussion
In LTE, the capabilities, assistance data and location information transmission procedures are used to support GNSS positioning. As for the unicast RTK positioning over LPP, the following procedures can be reused to support RTK as below.
· UE capability transfer:


Figure 1. Capability Transfer procedure.
Since RTK is a kind of GNSS positioning method, the GNSS Capability transfer procedure can be extended to support RTK capability delivery. For A-GNSS-ProvideCapabilities IE, the capability of RTK positioning can be added in as follows. 
–
A-GNSS-ProvideCapabilities
The IE A-GNSS-Provide-Capabilities is used by the target device to indicate its capability to support A-GNSS and to provide it’s A-GNSS location capabilities (e.g., GNSSs and assistance data supported) to the location server. 

-- ASN1START

A-GNSS-ProvideCapabilities ::= SEQUENCE {


gnss-SupportList


GNSS-SupportList



OPTIONAL,


assistanceDataSupportList
AssistanceDataSupportList

OPTIONAL,


locationCoordinateTypes

LocationCoordinateTypes


OPTIONAL,


velocityTypes



VelocityTypes




OPTIONAL,


...,


[[ periodicalReportingNotSupported-r14









PositioningModes



OPTIONAL,



idleStateForMeasurements-r14











ENUMERATED { required }


OPTIONAL,

gnss-rtk-SupportList-r15
GNSS-RTK-SupportList-r15

OPTIONAL

]]

}

GNSS-RTK-SupportList-r15::= SEQUENCE (SIZE(1..16)) OF GNSS-RTK-SupportElement-r15

GNSS-SupportElement-r15 ::= SEQUENCE {


gnss-ID






GNSS-ID,


sbas-IDs





SBAS-IDs




OPTIONAL,
-- Cond GNSS-ID-SBAS


agnss-Modes





PositioningModes, 

    gnss-RTK-Signals-r15            GNSS-RTK-SignalIDs-r15,

...

}
Propsoal1: A-GNSS-ProvideCapabilities IE is extended to support RTK positioning capabilities.
·  Assistant data transfer
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Figure 2. Assistance Data Transfer procedure
As discussed in [2], there are two options used for broadcasting assistance data. Accordingly, there are also two options for unicast RTK positioning and the assistance data is transmitted as a transparent RTCM payload over LPP. 
Option 1: assistance data is carried in one container.
For option 1, UE may request assistance data of specific GNSSs from the E-SMLC, and then the E-SMLC may send all the necessary assistance data in a container to the UE over LPP. 
Option 2: assistance data is carried in two containers.
For option 2, UE request the assistance data by two parts, one is common assistance data which can be used for all GNSSs, and another is generic assistance data which is related to specific GNSS. Then the E-SMLC will send the two kinds of assistance data in two containers to the UE correspondingly.
The mentioned containers in both options can be carried in the EPDU-Sequence IE, same as what has been done in LPPe method [5]. And the EPDU-Identifier in the EPDU-Sequence IE shall be extended to support RTCM. The EPDU-Sequence IE [5] is defined as:

–
EPDU-Sequence

The EPDU-Sequence contains IEs that are defined externally to LPP by other organizations.

-- ASN1START

EPDU-Sequence ::= SEQUENCE (SIZE (1..maxEPDU)) OF EPDU
maxEPDU INTEGER ::= 16

EPDU ::= SEQUENCE {

ePDU-Identifier


EPDU-Identifier,


ePDU-Body



EPDU-Body

}

EPDU-Identifier ::= SEQUENCE {


ePDU-ID




EPDU-ID,


ePDU-Name



EPDU-Name

OPTIONAL,


...

}

EPDU-ID ::= INTEGER (1..256)

EPDU-Name ::= VisibleString (SIZE (1..32))

EPDU-Body ::= OCTET STRING 
-- ASN1STOP

	EPDU-Sequence field descriptions

	EPDU-ID

This field provides a unique integer ID for the externally defined positioning method.  Its value is assigned to the external entity that defines the EPDU. See table External PDU Identifier Definition for a list of external PDU identifiers defined in this version of the specification.

	EPDU-Name

This field provides an optional character encoding which can be used to provide a quasi-unique name for an external PDU – e.g., by containing the name of the defining organization and/or the name of the associated public or proprietary standard for the EPDU.

	EPDU-Body

The content and encoding of this field are defined externally to LPP.


External PDU Identifier Definition

	EPDU-ID
	EPDU Defining entity
	Method name
	Reference

	1
	OMA LOC
	OMA LPP extensions (LPPe)
	OMA-TS-LPPe-V1_0 [20]

	2
	RTCM
	Radio Technical Commission for Maritime Services(RTCM)
	RTCM 10403.3 [30]


Proposal 2: The EPDU-Sequence IE is reused to carry the assistance data encoded by RTCM for unicast RTK positioning.
Proposal 3: RAN2 to discuss and select from the two options for unicast RTK positioning.

3 Conclusion

In this contribution, the procedure of unicast RTK data positioning are discussed, and some proposals are listed as following. 
Propsoal1: A-GNSS-ProvideCapabilities IE is extended to support RTK positioning capabilities.
Proposal 2: The EPDU-Sequence IE is reused to carry the assistance data encoded by RTCM for unicast RTK positioning.

Proposal 3: RAN2 to discuss and select from the two options for unicast RTK positioning.

To support the two options, the corresponding CRs [3] and [4] are given.
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