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Pseudo-segmentation of A-GPS assistance data parameters
When pseudo-segmentation is used to send an RRLP message that would otherwise exceed 242 octrets, it is possible and in some cases necessary for the same A-GPS assistance data parameter to appear in more than one RRLP segment. However, there are currently no rules regarding either which A-GPS parameters may thus be repeated or the required consistency between the data contained in two instances of a repeated parameter. If different vendor implementations of an SMLC and MS assume different rules, it is likely that interworking problems will occur – e.g. an RRLP pseudo-segmentation sequence sent from an SMLC may be regarded as invalid by a recipient MS or may be mis-interpreted.

To assist in clarifying a set of rules, the following table lists all nine distinct A-GPS assistance parameters that are currently defined in 04.31 and 44.031 for R98 through Rel.6. 
	A-GPS Parameter
	Contains mandatory non-satellite fields
	Contains optional non-satellite fields
	Contains a variable number of per-satellite fields

	Reference Time
	Y
	Y
	Y

	Reference Location
	Y
	N
	N

	DGPS Corrections
	Y
	N
	Y

	Navigation Model
	N
	N
	Y

	Ionospheric Model
	Y
	N
	N

	UTC Model
	Y
	N
	N

	Almanac
	Y
	N
	Y

	Acquisition Assistance
	Y
	Y
	Y

	Real-Time Integrity
	N
	N
	Y


Parameters that contain only mandatory non-satellite related data (i.e. Reference Location, Ionospheric Model, UTC Model) cannot reasonably be repeated in more than one RRLP segment – otherwise there would be inconsistency or unnecessary duplication. All the remaining parameters (i.e. Reference Time, DGPS Corrections, Navigation Model, Almanac, Acquisition Assistance, Real-Time Integrity) contain a variable number of per-satellite related fields. These parameters could be repeated in more than one RRLP segment in order to provide data for more satellites. For example, even if the parameter length was much less than 242 octets, it might happen that a particular RRLP segment could not contain the whole parameter due to inclusion of data for other parameters (A-GPS or non A-GPS). If one of these parameters is repeated, the following types of inconsistency or duplication are possible.
(a) Parameter contains a mandatory non-satellite related field which thus has to be repeated – with either the same value (duplication) or a different value (possible inconsistency).

(b) Parameter contains an optional non-satellite related field which is repeated (with the same value or a different value).

(c) Data in the parameter for the same satellite is repeated.
(d) The number of satellite fields in the parameter counted over all RRLP segments exceeds the ASN.1 defined limit for an individual RRLP message.
It is proposed to explicitly disallow cases (b), (c) and (d). For case (a), it is proposed that a repeated mandatory parameter field shall contain the same value if the field does not refer to current GPS time. For a mandatory parameter field that gives current GPS time, it is proposed to allow a different value in a different RRLP segment (i.e. a different value referring to the current GPS time of arrival at the MS for that RRLP segment).

Illustrations of these rules are shown below for some of these parameters using ASN.1 taken from subclause 5.1 of 04.31 in which there is both some contraction and expansion to highlight key elements. All values shown are purely for example.

	EXAMPLE 1: DGPS Corrections split over 2 RRLP segments (other data in each segment is omitted)

SEGMENT 1 (DGPS corrections for first 8 satellites)

DGPSCorrections ::= SEQUENCE {


gpsTOW

INTEGER 600000,
-- DGPS reference time in seconds (600000 is an example value)


status

INTEGER 3,      -- 3 is an example value (means UDRE scale factor = 0.3)


-- N_SAT can be read from number of elements of satList


satList

SEQUENCE (SIZE (1..8)) OF SatElement
(satellites 1,3,5,7,9,11,13,15)

}

SEGMENT 2 (DGPS corrections for next 4 satellites)

DGPSCorrections ::= SEQUENCE {


gpsTOW

INTEGER 600001,
-- DGPS reference time in seconds - note the time is now higher


status

INTEGER 3,      -- same UDRE scale factor


-- N_SAT can be read from number of elements of satList


satList

SEQUENCE (SIZE (1..4)) OF SatElement
(satellites 17,19,21,23)

}



	EXAMPLE 2: Navigation (ephemeris data) split over 4 RRLP segments (other data in each segment is omitted here)

SEGMENT 1 (ephemeris for first 3 satellites)

-- Navigation Model IE

NavigationModel ::= SEQUENCE {


NavModelList
SEQUENCE (SIZE(1..3)) OF NavModelElement    (satellites 2,4,6)

}

SEGMENT 2 (ephemeris for next 3 satellites)

-- Navigation Model IE

NavigationModel ::= SEQUENCE {


navModelList
SEQUENCE (SIZE(1..3)) OF NavModelElement    (satellites 8,10,12)

}

SEGMENT 3 (ephemeris for next 3 satellites)

-- Navigation Model IE

NavigationModel ::= SEQUENCE {


NavModelList
SEQUENCE (SIZE(1..3)) OF NavModelElement    (satellites 14,16,18)

}

SEGMENT 4 (ephemeris for last 2 satellites)

-- Navigation Model IE

NavigationModel ::= SEQUENCE {


navModelList
SEQUENCE (SIZE(1..2)) OF NavModelElement    (satellites 20,22)

}



	EXAMPLE 3: Almanac split over 4 RRLP segments (other data in each segment is omitted here)

SEGMENT 1

Almanac ::= SEQUENCE {


AlamanacWNa

INTEGER 200,
-- GPS week number (in this example it is 200) 


-- navigation model satellite list. 


-- The size of almanacList is actually Nums_Sats_Total field


almanacList

SEQUENCE (SIZE(1..10)) OF AlmanacElement



}

SEGMENT 2

Almanac ::= SEQUENCE {


AlamanacWNa

INTEGER 200,
-- GPS week number (same value as before) 


-- navigation model satellite list. 


-- The size of almanacList is actually Nums_Sats_Total field


almanacList

SEQUENCE (SIZE(1..10)) OF AlmanacElement



}

SEGMENT 3

Almanac ::= SEQUENCE {


AlamanacWNa

INTEGER 200,
-- GPS week number (same value as before)


-- navigation model satellite list. 


-- The size of almanacList is actually Nums_Sats_Total field


almanacList

SEQUENCE (SIZE(1..10)) OF AlmanacElement



}

SEGMENT 4

Almanac ::= SEQUENCE {


AlamanacWNa

INTEGER 200,
-- GPS week number (same value as before)


-- navigation model satellite list. 


-- The size of almanacList is actually Nums_Sats_Total field


almanacList

SEQUENCE (SIZE(1..2)) OF AlmanacElement



}



	EXAMPLE 4: Acquisition Assistance split over 2 RRLP segments (other data in each segment is omitted here)

SEGMENT 1 (data for first 10 satellites)

-- Acquisition Assistance 

AcquisAssist ::= SEQUENCE {


-- Number of Satellites can be read from acquistList


timeRelation
SEQUENCE {



gpsTOW

100000.16 seconds,

-- 23b presentation (100000.16 sec.s in this example)

},


-- Acquisition assistance list


-- The size of Number of Satellites is actually Number of Satellites field


acquisList

SEQUENCE (SIZE(1..10)) OF AcquisElement
    (satellites 1,2,3,4,5,6,7,8,9,10)


}

SEGMENT 2 (data for next 6 satellites)

-- Acquisition Assistance 

AcquisAssist ::= SEQUENCE {


-- Number of Satellites can be read from acquistList


timeRelation
SEQUENCE {



gpsTOW

100001.32 seconds,

-- 23b presentation (note the TOW is now higher since

                                            -- it gives the time of arrival for segment 2)

},


-- Acquisition assistance list


-- The size of Number of Satellites is actually Number of Satellites field


acquisList

SEQUENCE (SIZE(1..6)) OF AcquisElement
(satellites 11,12,14,16,18,20)


}



	EXAMPLE 5: Real Time Integrity split over 2 RRLP segments (other data in each segment is omitted here) – note that this is a very unlikely example
SEGMENT 1 (first 12 satellites)

-- Real-Time Integrity 

-- number of bad satellites can be read from this element

SeqOf-BadSatelliteSet ::= SEQUENCE (SIZE(1..12)) OF SatelliteID  (satellites

                                                                      1,2,3,4,5,6,7,8,9,10,11,12)

SEGMENT 2 (next 4 satellites)

-- Real-Time Integrity 

-- number of bad satellites can be read from this element

SeqOf-BadSatelliteSet ::= SEQUENCE (SIZE(1..4)) OF SatelliteID  (satellites 13,15,17,19)
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