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1
Introduction
This document summarizes the current status in 3GPP GERAN on the introduction of Assisted Galileo capability as an assisted GNSS, and proposes a way forward. 

2
Status in 3GPP GERAN
Although, Stage 1 and Stage 2 specifications for Release 7 have already been approved in 3GPP SA, RAN and GERAN for the introduction of Assisted Galileo capability as a new GNSS, there is currently no agreement in GERAN on the implementation of the corresponding Stage 3 changes. 

From the various previous contributions and discussions in GERAN, the situation can be summarized as follows. Currently, there exists a disagreement on the following essential items:

1. How should Galileo support be added to the Stage 3 specifications? 

There are currently two different views in 3GPP GERAN on how this task should be accomplished. The controversial subject is whether A-GPS is a subset of the A-GNSS concept, or whether A-GPS and A-GNSS are different positioning methods.  These two different approaches have been labelled as Option A and Option B in GERAN, and are summarized below in Figure 1 and Figure 2, respectively. 

The green blocks in Figure 1 and Figure 2 are (at a high level) the proposed additions to the specifications. For Option A, Assisted-Galileo is introduced as a new GNSS mode, in addition to the already existing A-GPS mode. 

For Option B, Assisted-GNSS is introduced as a positioning method, which includes at least Galileo, but the GNSS assistance data defined should be generic, and also applicable to other known (e.g., GPS, Glonass) and anticipated GNSSs/augmentation systems (e.g., QZSS, Beidou/Compass).  


2. Which features or functionalities are included in Galileo? 

Also here there exist currently different views in 3GPP GERAN whether features like Long Term Orbits (LTO) or Real Time Kinematics (RTK), etc. are inherent Galileo features, or new/additional features/positioning methods beyond the scope of the current work item (GP-042677) [1]. 


3. Which GNSSs should we consider as part of this work item? 

Since it is agreed in 3GPP to add Galileo in any case, the question is whether GERAN should extend the scope and include other GNSSs or positioning methods at the same time instead of taking a step-by-step approach.
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Figure 1: Option A for the introduction of Galileo.
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Figure 2: Option B for the introduction of Galileo.
Based on this situation in GERAN, it was proposed at GERAN #30 in Lisbon, to postpone the completion of the current work item, and study the new items found since the feasibility of this agreed work item GP-042677. In particular, items #2 (new features/functionalities) and #3 (additional GNSSs) above should be evaluated in a new feasibility study. However, this feasibility study may not solve item #1 (Option A versus Option B), since the new features or additional GNSSs can be added in any case, independent of an Option A or Option B approach.
Note that 3GPP performed a feasibility study for Galileo in LCS already in Release 6 (SP-030311). Delay of the work item phase to Release 7 was due to the fact that no mature Galileo specifications were available.
3
Comments on GERAN Status

The following subsections summarize the view of the source companies of this document on the three items listed in section 2 above. 
3.1
How should Galileo support be added to the Stage 3 specifications?
For the addition of Galileo, an Option A approach is recommended, because of the following reasons:
· Option A does not duplicate GPS data. Existing A-GPS and added A-Galileo are two modes within the GNSS concept. There will be only one GPS mode, and existing GPS implementations will continue to be used within the GNSS concept. 
(Duplication of GPS data should in particular be avoided if broadcast of assistance data needs to be supported. For an Option B approach, the network would have to broadcast the existing A-GPS data and the GNSS-GPS data, in order to support legacy terminals which continue to use existing A-GPS only. Although, broadcast of assistance data is less likely in GSM/EDGE networks, it is a realistic option in UMTS networks.)
· Option A avoids supporting two different implementations for A-GPS. Since A-GPS will be part of the GNSS concept in Option A, a legacy A-GPS only terminal will continue to work in a Release 7 and later network supporting GNSS only. Existing A-GPS implementations (SMLC and MS) would not be affected by the introduction of Galileo.
· Option A should be compatible with standalone mode for each GNSS whereas Option B may require different standalone support (hence extra implementation).

· Option A is considered as the most future-proof approach, since it does not make any assumptions about future GNSSs. If additional GNSSs  (e.g., Glonass) should be added, another assistance data container including the specifics for this GNSS (e.g., Glonass) would have to be added. 

· Option A can be optimized for each GNSS to which it is applied because signalling, being specific to one GNSS, can exactly match the native parameters of that system without the need for transformation, rounding and other sources of error possible potentially with an Option B approach.

· Since Option B (or any other generic GNSS approach) must apply to all known and anticipated GNSSs, it is expected that such a solution will take longer to agree and standardize than a solution specific for each GNSS. Any generic approach like Option B must proof that it is able to support not only GPS and Galileo, but all other known and anticipated GNSSs (otherwise, such an approach will only be generic to a subset of GNSSs, and potential new GNSSs not considered today may have to be added specifically later). It is unclear how it is possible to verify this requirement without knowing which navigation systems 3GPP has to support, and without having specifications for future systems such as QZSS or Beidou/Compass available.
3.2
Which features or functionalities are included in Galileo?
At GERAN #30, it has been proposed that features like Long-Term-Orbits (LTO) (GP-061214) [2] or Real Time Kinematics (RTK) (GP-061215) [3] are considered as inherent A-Galileo features. 
However, as also mentioned in GP-061214 [2], LTO data are usually derived from satellite monitoring networks, and are not provided by the Galileo system. At least from the Open-Service Galileo specifications available to 3GPP, a specification or definition of LTO navigation models or data could not be found. In addition, LTO were not within the scope of the Galileo feasibility study performed in 3GPP, and there are doubts whether certain LTO proposals (e.g. [2], which suggest sending up to 1024 individual navigation models (~ 500 ( 1024 bits)) are feasible in the given Radio Resource LCS protocol/architecture. 
Similar, Real Time Kinematics (RTK) is a technique used in particular in land survey based on the use of carrier phase measurements of the GPS signals. In RTK systems, the base station re-broadcasts the phase of the carrier that it measured, and the mobile units compare their own phase measurements with the ones received from the base station. This allows the units to calculate their relative position to centimetres in certain environments, although their absolute position is accurate only to the same accuracy as the position of the base station. Hence, this feature can not be considered as a specific Galileo feature. It is used in certain professional GPS applications (e.g., land survey where centimetre relative accuracy is needed), but whether this feature is feasible in the given LCS architecture or desired has not been studied yet in 3GPP.
If there exists an interest in these features in GERAN, they could be added independent of Galileo, and independent on whether Option A or Option B is chosen for the introduction of Galileo.   
3.3
Which GNSSs should be considered as part of this work item?
So far, there exists an agreement in 3GPP to add Galileo. It will have to be agreed which new satellite systems should be supported since even with a so called "generic” approach, there will be signalling and implementation impacts on the MS and networks. Thus it cannot be allowed to support an open ended list of GNSS systems. Currently  Stage 2 23.271 only mentions Galileo in addition to GPS. There is no agreement in SA yet about which particular other GNSS to support. Until this is decided, GERAN should focus on the objective to include assisted Galileo capability.  
4
Proposal

It is proposed to limit the scope of the Feasibility Study proposed at GERAN #30 [4], and exclude features or methods which have already been proven to be feasible in 3GPP. In particular, there is no need to include GPS and Galileo in this Feasibility Study. A-GPS is a mature technology, and deployments are under way. A Feasibility Study for A-Galileo has already been performed.  

Therefore, it is proposed that GERAN completes the work for A-Galileo according to the planned Release 7 time frame first, and then considers additional GNSSs, new features, or other positioning methods in a new Feasibility Study. Additional features such as Long Term Orbits or Real Time Kinematics do not depend on the introduction of Galileo, and can be studied separately.
Further, since it is of no benefit if these additional GNSSs and features are only available in GERAN, it is proposed that SA takes the overall responsibility of this Feasibility Study, and define requirements and architecture impacts first, and RAN and GERAN focus on their specific areas. Note, that the same approach has been taken for the introduction of Galileo in 3GPP. 
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