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1. Introduction
During GERAN #34, contribution GP-070778 [1] was presented by Qualcomm Europe. Contribution GP-070778 aimed at comparing four different methods that the contribution states have been proposed thus far for extending the validity time of the assistance data.

Contribution [1] defines some metrics in order to compare the different approaches and discusses the merits of each method according to the metrics established. Finally, a score is given for each metric in order to come up with a final winner. We do not necessarily share the concept of evaluating the different approaches according to the proposed metrics. Nevertheless, we attempt to provide comments to the ideas presented in [1] that lead to a different overall score and a different winner.

The co-signers are of the opinion that the merits of the different proposal should not be limited to a detailed bit efficiency competition. There are other factors of much bigger scope that have significant more relevant to the decision we are trying to make than just a few percent points difference in bit efficiency. Refer to contribution G2-0701201 for a discussion of much wider scope on this topic.

 This contribution discusses just two methods. We will refer to these methods as “compressed keplerian method” as presented in G2-070169 [2] and the “Legendre polynomial fit method” as discussed in [3]. 

2. Efficiency

The co-signers do not quite agree with the calculations done in contribution [1]. Our main discrepancies are:

· For the Legendre polynomial fit method, we see that the almanac structure has 188 bits per satellite, not 180 as stated in contribution [1]

· For the compressed Keplerian method, there are 426 bits per satellite for a “full” ephemeris page, not 422 as used in [1]

· For the compressed Keplerian method, there are 194.25 bits per satellite, not 183 as used in the calculations in [1]. This point is of special relevance because the 194.25 bits takes into account the probability of each parameter to be outside the delta range and in such cases, we account for the full range in the parameter. Best case number is 190 bits. So for a given parameter:

· Number of bits = (1-p) * bits_delta + p * bits_full, where p is the probability of the parameter to be out of range of the delta field.

This means that all the claims made by contribution [1] with regard to the uncertainty of how often the full range parameters have to be used are already taken into account in the number of bits and are therefore not relevant to the compressed Keplerian method.

· The co-signers are unsure about the need of the 6 bits for SVID mentioned in contribution [1]. In any case, these don’t amount to much so they have been included in the calculations below.

Taking all the above into account. Our new calculation yields (7 days, 28 satellites):

· Full Keplerian method 

28 * (7 * 6 * (422 + 6) * 28  = 503,328 bits 

· Legendre polynomial fit method. 

(28 * 188) + 244 + 32 + 14 * (22+28*(6+332)) = 138,344 bits

Reduction from Full:  72.5%
· Compressed Keplerian method 

28 * (6+426+ 27 * (194.25+6)) = 163,485 bits

Reduction from Full: 67.5 %
As it can be seen, both methods provide significant efficiency compared to the full ephemeris with a small difference of just 5%.

Contrary to what it is stated in contribution [1], where circuit switched connection is assumed, we do believe that there are more current deployments using GPRS for RRLP (using SUPL or other user plane protocols that also rely on RRLP) than circuit switched. In the case of GPRS the network load differential between both approaches is negligible. For example, if we take a GPRS speed of 43,200 bps (3 timeslots) it will take 3.2 seconds to send the Legendre polynomial corrections versus 3.7 seconds with the compressed Keplerian method, hardly noticeable. A single TCP /IP message exchange accounts for much more than this difference. Higher speeds will of course results in even smaller absolute differences. This is why we do not put a heavy weight in the efficiency of the solutions because it really has very little practical bearing on the user.

In our view, control plane deployments of RRLP are limited to emergency call applications where the assistance data is delivered with each location request so extended orbits are not applicable. On the other hand, most LBS deployments employ user plane bearers that lend themselves very well to the use of extended orbits to the bandwidth available.  

3. Simplicity

This is the weak point of the Legendre polynomial fit method in our opinion.

We believe the compressed Keplerian method is far simpler than the Legendre polynomial fit. We will focus our discussion in the steps needed at the handset since this is where complex calculations represent more of a burden. 

Our main argument is the fact that all current and future GNSS receivers support and will support the calculation of satellite positions using Keplerian parameters. The Legendre polynomial fit is a new method that is not compatible with the current algorithms in GNSS enabled terminals.

The key difference is that the Legendre polynomial fit has to compute the almanac position using Keplerian parameters just like a normal receiver would do with the ephemeris. Then, in addition to that, every time satellite positions are computed the MS has to generate the reference system using dot and cross products, apply the polynomial coefficients received and then rotate the resulting local position to combine it with the ECEF coordinates resulting from the almanac position. This has to be done for every epoch.

On the other hand, the compressed Keplerian method uses only the keplerian parameters to compute positions. The additional burden is simple addition or subtraction plus a simple linear extrapolation for some of the parameters. Note this extra complexity only comes in to play after the six hour boundary is crossed as opposed to at every epoch.

4. Flexibility

Keplerian parameters can be used for other GNSS systems just as well so we do not see any advantage in the Legendre Polynomial fit approach.

5. Conclusion and recommendation
	Criterion
	Compressed Keplerian
	Legendre Polynomial Fit

	Efficiency
	4
	5

	Complexity
	5
	1

	Flexibility
	4
	4

	Total:
	13
	10


Due to the above ranking, we recommend to include Approach 2 in GERAN Release 7. 
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