3GPP TSG-GERAN Meeting #32 
GP-062065
Sophia-Antipolis, France, 13th – 17th November, 2006
Source: 
Ericsson, QUALCOMM Europe
Title: 
Proposed Way Forward on GNSS support in GERAN in Rel-7 and beyond
 
Document for:
Discussion and Approval
Agenda Item:
6.3
1
Introduction
At GERAN2 #31bis meeting in Turin, two different CR sets for the introduction of Galileo/GNSS have been presented and discussed. These two options were labelled “Option A” [1] and “Option B Rev 1” [2] in GERAN. A convergence on the best way to implement the Galileo feature in GERAN specifications is expected at this meeting (GERAN#32). 

An analysis and comparison of both options mentioned above has been presented by Alcatel and SiRF in [3]. The analysis carried out in [3] focus on the question whether the Galileo feature is appropriately supported in both options. This document concluded that both Options for the introduction of Galileo appear now to be very similar. It has however, been pointed out in this document [3] that the current proposed feature set for both Options are not the same. “Option B Rev1” contains additional features which are not directly linked with the choice of the Option for the introduction of Galileo, or the Galileo feature as such. These features include:
1. Multi-mode navigation model, which allows to send non-broadcast navigation data, e.g., alternative orbit representation (Keplerian or ECEF), longer validity periods, or multiple navigation models per satellite;

2. Carrier phase measurements and assistance.
The approach taken in “Option B rev1” is, that the additional features mentioned above are being proposed for the new GNSS only, which at the moment means for Galileo only. It should be remarked that these features have not been evaluated very thoroughly yet and there may be some alternatives to them or some alternative variants of them that would be more suitable for all GNSS systems (not just Galileo) in the long term. Therefore, it seems strange, particularly given that new GNSS systems will not actually be fully deployed for several more years, to standardize them in Rel-7. For example, if it became necessary after some more evaluation actually is carried out, to modify or further enhance these features (e.g. in Rel-8 or Rel-9), there might be a backward compatibility problem with Rel-7, at least in principle.

Another reason for adopting a cautious approach to new features concerns disparity between existing A-GPS and new GNSS systems. If 3GPP should agree to add additional constellations, like GLONASS, Modernized GPS, SBAS or QZSS for or after Release 7, as proposed in [4], then these features would (probably) also be available for these additional constellations. However, for the existing and currently used A-GPS method, no evolution is foreseen in “Option B Rev1”. This results in an unbalanced feature set across all GNSSs, e.g., for hybrid A-GPS and Galileo implementations. 
Two examples of this unbalanced GNSS feature set which are included in the latest RRLP proposal for “Option B Rev 1” [5] can be given:

1. The GNSS Navigation Model proposed for Galileo includes various choices and options. In particular, it allows for Galileo:

a. Sending of navigation model for the complete constellation (1 - 32).

b. Sending multiple navigation models for the same satellite for long term orbit support (1 - 8).

c. Sending the orbit and clock data in various formats, e.g. “High Accuracy Keplerian” or “ECEF Parameters”. 

For the existing A-GPS navigation model, the corresponding permission would be:



a.
Sending of navigation model for the visible satellites only (1 - 16).



b. Sending of one navigation model per satellite and no support for non-broadcast models.



c.
Sending the native GPS format only.

2. Support for carrier-phase measurements and carrier-phase assistance are included for Galileo, but could not be used for GPS, or in hybrid A-GPS and Galileo implementations.
On the other hand, the approach taken in “Option A” is, that only the Galileo feature is considered at this time (as agreed in [6]), but additional features equally applicable to GPS (and any other to be supported GNSS), like long term orbit or carrier phase, are proposed to be studied first, before a decision is being made whether to include them (or any other additional feature) or not. The new features and enhancements should also be available for the existing A-GPS method to allow efficient hybrid A-GPS and e.g., Galileo support, and also enhance A-GPS only implementations. 
This contribution proposes that the following principles should be observed in deciding the best way forward for Galileo and GNSS support in GERAN:
Principle 1:
For the selection of the best option to introduce Galileo in 3GPP, the scope and objective of the work item as agreed in [6, 7] should be followed. Galileo only should be considered at this time, and the introduction of Galileo should not result in duplication of A-GPS.
Principle 2:
Additional enhancements and new features, which are independent of the particular GNSS, should be kept separate from the current work item, and studied independently [6, 8]. These enhancements should apply equally to all GNSSs, including GPS only implementations. GPS only implementations should not be required to support the new GNSS additions in order to make use of the new features or enhancements.
Principle 3:
A new work item is agreed in GERAN to study and select new GNSS features, together with the selection of additional constellations which should be supported. 
2
Comments on selecting “Option A” versus “Option B Rev 1” for the introduction of Galileo
“Option A” as proposed in [1] and “Option B Rev1” as proposed in [2] are both in line with Principle #1 listed in section 1 above. Both options introduce the “capability of Assisted GALILEO as an Assisted GNSS into the GERAN”, according to the objective of the work item [7]. Both options are backwards compatible and do not duplicate A-GPS, or A-GPS assistance data. Hence, from this point of view, both Options would be acceptable. 
However, “Option B Rev1” proposes additional features which could (a) introduce possible backward compatibility problems if, as a result of insufficient evaluation now, later modification or even replacement is needed and (b) result in an unbalanced feature set between GPS and Galileo. As summarized in section 1 above, these features include:

1. “Multi-mode Navigation model”,
2. Carrier phase measurements and carrier phase assistance.

This may complicate hybrid GPS and Galileo implementations, since new features (e.g., Real Time Kinematics) would only be possible for the Galileo part. It would also mean that these features could not be used for existing A-GPS only implementations.  “Option A” on the other hand includes more or less the same feature set as currently available for GPS as a starting point, and GNSS independent enhancements are proposed to be studied for GPS, Galileo and any other to be supported constellation in the next phase (see section 3). These features are not specific to Galileo, and could be used for GPS as well, probably even before the full Galileo constellation is available. 
3 
Evolution Path to Additional GNSS Constellations and Features

Reference [4] presents GNSS items for additional analysis. These GNSS items include:
1. Additional GNSSs

a. Modernized GPS (L2C, L5, L1C)

b. SBAS

c. GLONASS

d. QZSS

2. Additional Features

a. OTD/RTD measurements for GNSS Timing Assistance

b. Troposphere Model

c. Earth Orientation Parameters and Navigation Accuracy Models (related to Modernized GPS, but proposed also for other GNSSs)
Other features that could be added, and which should at least be capable of inclusion in any study item, include the following.
d. Other methods of providing long term orbit information such as new orbital models and new Almanac and/or Orbit Correction models
e. Dead reckoning and associated sensor measurements
f. Improved hybridization with other position methods

g. Other items discovered during the study phase.

These GNSS independent features, together with Long Term Orbit, carrier phase and RTK (as mentioned in section 1), which are applicable to all supported GNSS in 3GPP (including GPS) should be evaluated. As proposed in [9], the new positioning methods and features shall at least be evaluated regarding performance enhancement, load on the radio interface and complexity to implement in GERAN. 
4
Summary of Proposal

We propose that choice of a suitable way forward for support of Galileo and later other GNSS systems in GERAN observe the 3 principles in section 1. This can be accomplished by agreeing either the “Option A” proposal [1] or “Option B Rev1” proposal [2] with the additional GNSS independent features removed from it. In addition, we propose starting a WI to study the various features and enhancements listed in section 3 to enable inclusion of evaluated and agreed features and enhancements for all GNSS systems including existing A-GPS and Galileo.
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