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This contribution proposes content for TR 25.847 concerning the assessment of an Almanac-based DGPS (DGPS-A) positioning method for Release 4.  This enhancement is based upon standard R’99 methods and was previously introduced during the RAN2 #15 UP Ad Hoc via R2-001639.

Note that the reference document used to create this contribution is the “First draft TR UE positioning enhancements” proposal (R2-002108) discussed and agreed during the RAN2 #16 UP Ad Hoc.
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3.3 Abbreviations
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.
DGPS
Differential GPS
GPS
Global Positioning System
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4.4
R4 Enhancements for R99 Standard LCS Methods
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4.4.X
Almanac-based DGPS method (DGPS-A)

A GPS satellite orbit can be modelled as a modified elliptical orbit with correction terms to account for various   perturbations.  In a GPS system, the orbit of the satellite can be represented using either ephemeris or almanac parameters. The short-term ephemeris data provides a very accurate representation of the orbit of the satellite. In contrast, the long-term almanac data provides a truncated reduced precision set of the ephemeris parameters.  Consequently, raw satellite positions derived from almanac data tend to be much less accurate (~1km) than those derived from the detailed ephemeris data (~1m).

Currently, Release ‘99 defines information elements for both almanac and ephemeris orbital models.  Note that both optional broadcast and point-to-point mechanisms have been specified for the distribution of these almanac and ephemeris messages [ref #].  Release ‘99 also specifies a Differential GPS (DGPS) corrections information element that is used to compensate for orbital, clock, and atmospheric perturbations.  The UE-Based technology can employ these ephemeris-based DGPS corrections (“DGPS-E” corrections) along with ephemeris information in order to obtain corrected positioning results.

An augmentation to the DGPS correction information specified for Release 4 can enable the network to provide the UE with an optional form of almanac-based DGPS corrections (“DGPS-A” corrections).  The UE-Based technology can employ these DGPS-A corrections along with almanac information in order to obtain corrected positioning results.
The motivation for pursuing the DGPS-A concept stems from the following basic observations:
1) Per satellite, the size of an ephemeris model (~600 bits) is approximately 3 times that of an almanac model (~200 bits).  In the case where these orbital models are provided to a UE for 10 visible satellites, about 6000 bits of ephemeris information must be transferred as opposed to 2000 bits of almanac information.
2) The useful lifespan of each ephemeris model may be extended to six hours by incorporating DGPS-E corrections into the UE position computation.  In contrast, the useful lifespan of each almanac model may be extended to six days by incorporating DGPS-A corrections into the UE position computation.  At first glance, a potential 24-fold reduction in orbital model update rate to the UE seems possible for point-to-point assisted GPS operation.
3) With respect to DGPS-E corrections, DGPS-A corrections can be provided within an equivalent number of bits.
4) With respect to DGPS-E corrections, DGPS-A corrections can be provided with equivalent useful lifespan (e.g., a few minutes or more).
The possible reductions in signalling bandwidth and/or latency realized from broadcasting a combination of almanac information and DGPS-A corrections (instead of ephemeris + DGPS-E corrections) should be assessed for practical UE positioning operations.  In a similar manner, the possible reductions in signalling bandwidth and/or latency realized by employing the DGPS-A positioning method in a point-to-point mode should be evaluated for practical use.  Note that for the point-to-point assessment, potential reductions in orbital model update rate to the UE may become of interest.



