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1. Introduction and Overview
The A-GPS assistance data sent from the network to the MS may include Almanac information. Almanac data provide approximate ephemeris information for the current GPS constellation along with associated health data for each satellite. 
The Almanac data are much less accurate than the detailed ephemeris data. However, the Almanac data are valid for longer periods of time and do not require frequent updates. Typically, new values are sent from the GPS satellites twice a week. However, the data are valid for weeks if not months with minimal degradation.

As mentioned in TS 04.31/44.031 the Almanac is usually used by the MS to determine which satellites are currently visible (i.e. above the local horizon), or which will soon become visible.
In GPS, the Almanac for all satellites is broadcast by every satellite. For the ephemeris on the other hand, each satellite transmits its own ephemeris only. Therefore, in conventional GPS operation, one can obtain the complete Almanac from one satellite. This is particularly useful, since the complete Almanac is necessary to determine which satellites are visible at any point in time.  
If certain assistance data are missing in the MS, the MS can request the missing assistance data from the network for any new location attempt. The assistance data request has the identical structure and encoding as in TS 09.31/49.031. For the Almanac, there is one single bit available to inform the network whether Almanac is requested or not. For the ephemeris, on the other hand, there are mechanisms available for the MS to specify in detail for which satellites the ephemeris parameters would be needed. 
The satellite visibility calculation is usually used to significantly reduce the need for requesting ephemeris information. Therefore, requests for additional ephemeris would only be made when the Almanac based calculation shows there is a new satellite that is visible or will shortly become visible to the user. The MS would then request ephemeris for those satellites that are newly becoming visible and for those whose ephemeris is expiring.

However, during ongoing interoperability tests, it has become evident that some SMLCs provide only partial Almanac information to the MS, i.e. they provide Almanac only for a subset of satellites in the constellation. The MS does not know neither how nor why this subset has been selected. From an incomplete Almanac, the MS has no way to determine which satellites are visible and which are not.
According to the current RRLP specification TS 04.31/44.031, it would indeed be possible to send the Almanac data to the MS only for a subset of satellites. However, from the point of view of the assistance data request mechanism (where the MS can either request the Almanac or not), and from the point of view of GPS operation, there is no reason why only a subset of the complete Almanac should be allowed.

In other words, we believe that this flexibility is not providing any benefits to the system. Therefore, we are proposing to correct what we believe to be an oversight, and explicitly specify in TS 04.31/44.031 that if the Almanac is provided, it shall be provided for all satellites in the current constellation. 
2. Problem Summary

The RRLP specification TS 04.31/44.031 describes in Annex A.4.2.4 under Almanac:
“[…] The almanac model is useful for receiver tasks that require coarse accuracy, such as determining satellite visibility. The model is valid for up to one year, typically. Since it is a long-term model, the field should be provided for all satellites in the GPS constellation. [...]”
The usage of “should” may result in the SMLC sending Almanac data only for a subset of satellites. However, as discussed above, from a subset of Almanac data, the MS is not able to determine the satellite visibility at a given time. 

Note also that if certain assistance data is missing in the MS, the MS can send a request for assistance data to the network. The encoding of the GPS Assistance Data Request is according to TS 09.31/49.031:
“This is a variable length information element identifying the GPS assistance data requested for an MS.
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Figure 10.10.1/3GPP TS 09.31: GPS Assistance Data IE
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0 : Almanac is not requested


1 : Almanac is requested”
Therefore, there is a single bit with which the MS can either request Almanac or not. When this bit is set to one the MS will likely expect the complete Almanac and not a certain arbitrarily selected subset. 
(For the ephemeris data requests on the other hand, the MS can specify in detail for which satellites the ephemeris is available using octets 5 to 8+2n (Satellite related data) ).

3. Proposed Solution

It is proposed that if Almanac is provided to the MS, the SMLC shall provide the complete Almanac. Since this is a basic GPS functionality, this correction to TS 04.31/44.031 is proposed for Release 98 onwards. 
For Annex A.4.2.4 of TS 04.31/44.031 the following change is proposed:
“[…] The almanac model is useful for receiver tasks that require coarse accuracy, such as determining satellite visibility. The model is valid for up to one year, typically. Since it is a long-term model, the field shall be provided for all satellites in the GPS constellation. […]”
For Section 5 of TS 04.31/44.031 the following change is proposed:

-- Almanac, Long term model

-- NOTE: These are parameters are subset of the ephemeris 

-- NOTE: But with reduced resolution and accuracy

-- If Almanac is provided, it shall be provided for all satellites in the GPS constellation
Almanac ::= SEQUENCE {


alamanacWNa

INTEGER (0..255),
-- Once per message 


-- navigation model satellite list. 


-- The size of almanacList is actually Nums_Sats_Total field


almanacList

SeqOfAlmanacElement



}

SeqOfAlmanacElement ::= SEQUENCE (SIZE(1..64)) OF AlmanacElement

Without this correction, the MS may continue receiving incomplete Almanac data. From an incomplete Almanac, the MS can not determine which satellites are visible and which are not, thus making the Almanac request virtually useless.
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