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1
Introduction
In accordance with work item GP-042677 “Toward A-GNSS concept”, GERAN introduced the GNSS concept in GERAN Stage 2 TS 43.059, Release 7 at meeting #29. This contribution proposes the corresponding Stage 3 changes to support the capability of Assisted Galileo as an Assisted GNSS. 
The affected GERAN specifications are 44.031, 48.008, 48.018, 49.031, and 44.118.

Note, additional changes to GERAN specifications are required if broadcast of assistance data should be supported (44.035, or more likely, a new specification) and Galileo capable LMUs should be supported (44.071, 48.031). 
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Proposal
The following principles are implemented in this CR set in order to meet the objective of this work item:
· GPS and Galileo can be used separately, or in combination. The network decides on the allowed GNSS methods based on e.g., MS capabilities, Network capabilities or QoS.

· MS-based, MS-assisted and conventional GNSS modes are supported.

· Any GNSS can also be used together with E-OTD.

· No changes to GPS positioning are made, and no GPS data are duplicated. In case of multiple GNSSs are allowed, the existing GPS protocol together with the added Galileo part would be used.

2.1
44.031

A new GNSS Positioning Methods element is introduced in the RRLP Measure Position Request component, which indicates the allowed GNSS methods for the particular location request. The network decides on the allowed GNSS methods based on e.g., MS capabilities, Network capabilities, or QoS. 
The assistance data for each GNSS are encapsulated in constellation specific assistance data elements (i.e., already existing GPS Assistance Data element, and new added Galileo Assistance Data element). Details on required Galileo assistance data are based on Galileo signal information provided by Alcatel [1], and used in 3GPP as Galileo Signal Specification.
If multiple GNSS positioning methods are allowed/desired, several assistance data elements (e.g., GPS, Galileo) would usually be present in a Measure Position Request component. If the provided assistance data are not sufficient for the MS, the MS may request additional assistance data for the particular constellation(s) where assistance data are currently missing.  

GNSS measurements (MS-assisted mode) are reported using the existing GPS Measurement Information element and a new introduced Galileo Measurement Information element. For multiple-GNSS positioning, both elements would usually be present in a Measure Position Response component, but certain fields may only be present in one of the two elements (e.g., time stamp of code-phase measurements). 

The location estimate (MS-based mode) may be reported using the existing Location Information element or a new introduced Additional Location Information element. Dependent on the SMLC request for time assistance measurements (e.g., GPS or Galileo time assistance measurements are requested), the MS would use the appropriate element to report the location estimate together with the time stamp. 
2.2
49.031
A new Requested Galileo Assistance Data element is introduced in the BSSMAP-LE Perform Location Request message. This element contains the Galileo specific assistance data requested by the MS, and is encoded similar to the existing Requested GPS Assistance Data element, with Galileo specific modifications. As specified in 44.031, the MS may request both, additional GPS and Galileo assistance data. Hence, both elements may also be present in the BSSMAP-LE Perform Location Request message.
Assisted Galileo is added in the Location Type information element, to allow for MO-LR request of both, GPS and/or Galileo assistance data.

In the Positioning Data element, the three Galileo modes (MS-assisted, MS-based and conventional) have been added, in order to allow GERAN to provide a list of used (successful or not successful) positioning methods to the CN (e.g., for charging purposes). The same code points are available and need to be used in the corresponding UTRAN specification (25.413).

2.3
48.008

Galileo Assistance Data element is added to the Perform Location Request message, with reference to 49.031 for the specific encoding. Both, GPS Assistance Data and Galileo Assistance Data IEs may be present. 
2.4
48.018

Requested Galileo Assistance Data element is added to the Perform Location Request PDU, with reference to 49.031 for the specific encoding. Both, Requested GPS Assistance Data and Requested Galileo Assistance Data IEs may be present.
2.5
44.118
The MS Positioning Capability IE which describes the supported positioning methods in GERAN Iu mode is modified to include support for Galileo.
3
Open Issues
To fully support Assisted-Galileo as an Assisted GNSS in GERAN, various core network specifications need to be updated:

· The MS Classmark 3 information and PS LCS Capability IE in 24.008 needs to indicate support for Galileo.

· The supplementary services specifications (24.030, 24.080) need to include support for Galileo. 
4
Proposal
It is proposed that GERAN agrees on the CRs in Tdocs GP-061642, GP-061643, GP-061644, GP-061645 and GP-061646 in order to complete this work item in GERAN [2], and to proceed with the required core network changes.
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