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1. Introduction :

In the framework of AGPS, the minimum performances of AGPS are established according several parameters and scenarios: see Ref [1].

It is recognized that the UE AGPS performances will depend on the Assistance Data provided by the Network. As the goal of this specification is to provide a minimum level of performances, it is required to rely on a minimum set of Assistance Data for the testing aspect.

The difficulty is that all the optional Assistance Data IEs are not broadcast by all the Networks and are not required by all UE implementations. Therefore this minimum set should be identified without ambiguities in order to meet the specified minimum performances.

In order to progress this issue, this paper is focused on the UE based only. The UE assisted case is discussed with another contribution.

2. Proposal and Discussion

It is proposed here a minimum set of Assistance Data, valid for all tests for Coarse and Fine timing scenarios : 

· Reference Time

· Reference Location

· Navigation model

· Ionospheric model

The following table gives a detailed overview of each pieces of information requested from the network in coarse and fine timing cases:

	Name of the IE
	Fields of the IE
	Secondary Field
	UE Based Coarse time
	UE Based Fine

time

	Reference Time
	 
	 
	 
	 

	 
	GPS Week
	 
	Yes 
	Yes

	 
	GPS TOW msec
	 
	Yes 
	Yes

	 
	UTRAN GPS reference time
	 
	 
	Yes

	 
	>UTRAN GPS timing of cell frames
	
	 
	Yes

	 
	>CHOICE mode
	 
	 
	Yes

	 
	>>FDD
	 
	 
	Yes

	 
	>>>Primary CPICH Info
	 
	 
	Yes

	 
	>>TDD
	 
	 
	 

	 
	>>>cell parameters id 
	 
	 
	 

	 
	>SFN
	 
	 
	Yes

	 
	SFN-TOW Uncertainty
	 
	 
	Yes

	 
	TUTRAN-GPS drift rate
	 
	 
	Yes

	 
	GPS TOW Assist
	 
	Yes
	Yes

	 
	 
	SatID
	Yes
	Yes

	 
	 
	TLM Message
	Yes
	Yes

	 
	 
	TLM Reserved
	Yes
	Yes

	 
	 
	Alert
	Yes
	Yes

	 
	 
	Anti-Spoof
	Yes
	Yes

	Reference Location
	 Ellipsoid point with Altitude and uncertainty ellipsoid
	 
	 
	 

	
	Latitude sign
	
	Yes
	Yes

	
	Degrees Of Latitude
	
	Yes
	Yes

	
	Degrees Of Longitude
	
	Yes
	Yes

	
	Altitude Direction
	
	Yes
	Yes

	
	Altitude
	
	Yes
	Yes

	
	Uncertainty semi-major
	
	Yes
	Yes

	
	Uncertainty semi-minor
	
	Yes
	Yes

	
	Orientation of major axis
	
	Yes
	Yes

	
	Uncertainty Altitude
	
	Yes
	Yes

	
	Confidence
	
	Yes
	Yes

	Navigation Model
	 Satellite information
	 
	 
	 

	 
	>SatID
	 
	Yes
	Yes

	 
	>Satellite Status
	 
	Yes
	Yes

	 
	>GPS Ephemeris and Clock Correction parameters
	 
	Yes
	Yes

	 
	C/A or P on L2
	 
	Yes
	Yes

	 
	URA Index
	 
	Yes
	Yes

	 
	SV Health
	 
	Yes
	Yes

	 
	IODC
	 
	Yes
	Yes

	 
	L2 P Data Flag
	 
	Yes
	Yes

	 
	SF 1 Reserved
	 
	Yes
	Yes

	 
	TGD
	 
	Yes
	Yes

	 
	Toc
	 
	Yes
	Yes

	 
	af2
	 
	Yes
	Yes

	 
	af1
	 
	Yes
	Yes

	 
	af0
	 
	Yes
	Yes

	 
	Crs
	 
	Yes
	Yes

	 
	∆n
	 
	Yes
	Yes

	 
	M0
	 
	Yes
	Yes

	 
	Cuc
	 
	Yes
	Yes

	 
	E
	 
	Yes
	Yes

	 
	Cus
	 
	Yes
	Yes

	 
	(A)1/2
	 
	Yes
	Yes

	 
	Toe
	 
	Yes
	Yes

	 
	Fit Interval Flag
	 
	Yes
	Yes

	 
	AODO
	 
	Yes
	Yes

	 
	Cic
	 
	Yes
	Yes

	 
	OMEGA0
	 
	Yes
	Yes

	 
	Cis
	 
	Yes
	Yes

	 
	Ω
	 
	Yes
	Yes

	 
	Crc
	 
	Yes
	Yes

	 
	Ω
	 
	Yes
	Yes

	 
	OMEGAdot
	 
	Yes
	Yes

	 
	Idot
	 
	Yes
	Yes

	Ionospheric Model
	 
	 
	 
	 

	 
	a0
	 
	Yes
	Yes

	 
	a1
	 
	Yes
	Yes

	 
	a2
	 
	Yes
	Yes

	 
	a3
	 
	Yes
	Yes

	 
	b0
	 
	Yes
	Yes

	 
	B1
	 
	Yes
	Yes

	 
	B2
	 
	Yes
	Yes

	 
	B3
	 
	Yes
	Yes


If agreed, this proposal could be easily introduced into the Annex E of the draft specification :

Annex E (normative):
Assistance data required for testing

E.1
Introduction

In this Annex the assistance data IE’s required in all the test cases are defined. The assistance data shall be given for all [9] satellites visible in the tests. 

The information elements are given with reference to TS 25.331, where the details are defined. 

Section E.2 lists the assistance data IE’s required for testing of UE-based case.
Section E.3 gives a table of each assistance data IE’s required according Coarse or Fine Time scenarios.
E.2
Information elements required for UE-based 
The following GPS assistance data IE’s shall be present for each test:

1. UE positioning GPS reference time IE
This information element is defined in section 10.3.7.96 of TS 25.331. For coarse time, GPS-TOW shall be randomly selected within +/- 2 seconds of  truth time as measured by the beginning of System Frame of the message containing  reference time. For Fine time, GPS-TOW shall be randomly selected within +/- 10 microseconds of truth time as measured by GPS timing of cell frames relationship in the message.  

	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description

	GPS Week
	MP
	
	Integer(0..1023)
	

	GPS TOW msec
	MP
	
	Integer(0..6.048*108-1)
	GPS Time of Week in milliseconds (rounded down to the nearest millisecond unit).

	UTRAN GPS reference time
	OP
	
	
	

	>UTRAN GPS timing of cell frames
	MP
	
	Integer(0.. 2322431999999)
	UTRAN GPS timing of cell frames in steps of 1 chip

	>CHOICE mode
	OP
	
	
	

	>>FDD
	
	
	
	

	>>>Primary CPICH Info
	MP
	
	Primary CPICH Info 10.3.6.60
	Identifies the reference cell for the GPS TOW-SFN relationship

	>>TDD
	
	
	
	

	>>>cell parameters id 
	MP
	
	Cell parameters id 10.3.6.9 
	Identifies the reference cell for the GPS TOW-SFN relationship

	>SFN
	MP
	
	Integer(0..4095)
	The SFN which the UTRAN GPS timing of cell frames time stamps.

	SFN-TOW Uncertainty
	OP
	
	Enumerated (lessThan10, moreThan10)
	This field indicates the uncertainty of the relation GPS TOW/SFN. lessThan10 means the relation is accurate to at least 10 ms.

	TUTRAN-GPS drift rate
	OP
	
	Integer (0, 1, 2, 5, 10, 15, 25, 50, -1, -2, -5, -10, -15, -25, -50)
	in 1/256 chips per sec.

	GPS TOW Assist
	OP
	1 to <maxSat>
	
	

	>SatID
	MP
	
	Enumerated(0..63)
	Identifies the satellite and is equal to (SV ID No - 1) where SV ID No is defined in [12].

	>TLM Message
	MP
	
	Bit string(14)
	

	>TLM Reserved
	MP
	
	Bit string(2)
	

	>Alert
	MP
	
	Boolean
	

	>Anti-Spoof 
	MP
	
	Boolean


	


2. UE positioning GPS reference UE position IE
This information element is defined in section 10.3.8.4c of TS 25.331.   The reference altitude is [XXX] meters above WGS-84 reference ellipsoid. The uncertainty of the semi-major axis is 3 km. The uncertainty of the semi-minor axis is 3 km. The orientation of major axis is 0 degrees. The uncertainty of altitude will be [+/-100]meters. The confidence is [68%].
	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description

	Latitude sign
	MP
	
	Enumerated (North, South)
	

	Degrees Of Latitude
	MP
	
	Integer (0...223-1)
	The IE value (N) is derived by this formula:

N223 X /90  N+1

X being the latitude in degree (0°.. 90°)

	Degrees Of Longitude
	MP
	
	Integer (-223...223-1)
	The IE value (N) is derived by this formula:

N224 X /360  N+1

X being the longitude in degree (-180°..+180°)

	Altitude Direction
	MP
	
	Enumerated (Height, Depth)
	

	Altitude
	MP
	
	Integer (0..215-1)
	The IE value (N) is derived by this formula:

Na  N+1

a being the altitude in metres

	Uncertainty semi-major
	MP
	
	Integer (0...127)
	The uncertainty r is derived from the "uncertainty code" k by

r = 10x(1.1k-1)

	Uncertainty semi-minor
	MP
	
	Integer (0...127)
	The uncertainty r is derived from the "uncertainty code" k by

r = 10x(1.1k-1)

	Orientation of major axis
	MP
	
	Integer (0..89)
	The IE value (N) is derived by this formula:

2N a  2(N+1)

a being the orientation in degree (0°.. 179°)

	Uncertainty Altitude
	MP
	
	Integer(0..127)
	The uncertainty in altitude, h, expressed in metres is mapped from the IE value (K), with the following formula:
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with C = 45 and x = 0.025.

	Confidence
	MP
	
	Integer (0..100)
	in percentage


3.  UE positioning GPS navigation model IE
This information element is defined in section 10.3.7.94 of TS 25.331. The Navigation model will be chosen for the reference time and reference position. 
	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description

	Satellite information
	MP
	1 to <maxSat>
	
	

	>SatID
	MP
	
	Enumerated(0..63)
	Identifies the satellite and is equal to (SV ID No - 1) where SV ID No is defined in [12].

	>Satellite Status
	MP
	
	Enumerated(NS_NN,

ES_SN,

ES_NN,

REVD)
	NOTE

	>GPS Ephemeris and Clock Correction parameters
	CV-Satellite status
	
	UE positioning GPS Ephemeris and Clock Correction parameters 10.3.7.91a
	


The UE shall interpret enumerated symbols as follows.

	Value
	Indication

	NS_NN
	New satellite, new Navigation Model

	ES_SN 
	Existing satellite, same Navigation Model

	ES_NN
	Existing satellite, new Navigation Model

	REVD
	Reserved


	Condition
	Explanation

	Satellite status
	The IE is not needed if the IE "Satellite status" is ES_SN and mandatory present otherwise.


4. UE positioning GPS ionospheric model IE
This information element is defined in section 10.3.7.92 of TS 25.331. 
	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description

	(0
	MP
	
	Bit string(8)
	Note 1

	(1
	MP
	
	Bit string(8)
	Note 1

	(2
	MP
	
	Bit string(8)
	Note 1

	(3
	MP
	
	Bit string(8)
	Note 1

	(0
	MP
	
	Bit string(8)
	Note 2

	(1
	MP
	
	Bit string(8)
	Note 2

	(2
	MP
	
	Bit string(8)
	Note 2

	(3
	MP
	
	Bit string(8)
	Note 2


NOTE 1:
The parameters n are the coefficients of a cubic equation representing the amplitude of the vertical delay [4].

NOTE 2:
The parameters n are the coefficients of a cubic equation representing the period of the ionospheric model [4].

Additionally, amongst all the listed parameters, we are suggesting the following values for some important parameters to be given in the measurement control message : 
	Information element
	Value - TTFF tests
	Value - Periodic tests

	Measurement Reporting Mode
	Periodical reporting
	Periodical reporting

	Amount of reporting
	1
	infinite

	Reporting interval
	20000 milliseconds
	2000 milliseconds

	Horizontal accuracy
	50 meters
	50 meters

	vertical accuracy
	100 meters
	100 meters


E.3
Table for Coarse and Fine Time tests cases
	Name of the IE
	Fields of the IE
	Secondary Field
	UE Based Coarse time
	UE Based Fine

Time

	UE positioning GPS reference time 10.3.7.96 of TS 25.331
	 
	 
	 
	 

	 
	GPS Week
	 
	Yes 
	Yes

	 
	GPS TOW msec
	 
	Yes 
	Yes

	 
	UTRAN GPS reference time
	 
	 
	Yes

	 
	>UTRAN GPS timing of cell frames
	
	 
	Yes

	 
	>CHOICE mode
	 
	 
	Yes

	 
	>>FDD
	 
	 
	Yes

	 
	>>>Primary CPICH Info
	 
	 
	Yes

	 
	>>TDD
	 
	 
	 

	 
	>>>cell parameters id 
	 
	 
	 

	 
	>SFN
	 
	 
	Yes

	 
	SFN-TOW Uncertainty
	 
	 
	Yes

	 
	TUTRAN-GPS drift rate
	 
	 
	Yes

	 
	GPS TOW Assist
	 
	Yes
	Yes

	 
	 
	SatID
	Yes
	Yes

	 
	 
	TLM Message
	Yes
	Yes

	 
	 
	TLM Reserved
	Yes
	Yes

	 
	 
	Alert
	Yes
	Yes

	 
	 
	Anti-Spoof
	Yes
	Yes

	Reference Location

10.3.8.4c of TS 25.331
	Ellipsoid point with Altitude and uncertainty ellipsoid
	 
	Yes
	Yes

	Navigation Model

10.3.7.94 of TS 25.331


	 
	 
	Yes
	Yes

	Ionospheric Model

10.3.7.92 of TS 25.331
	 
	 
	Yes
	Yes


3. Conclusion :

This contribution proposes a minimum set of assistance data for UE-based (coarse and fine time) test case. 

Under the assumption that the network will provide such minimum set for tests, the UE shall reach the minimum performances specified in [3].
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