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1.
Introduction

Clause 70 of TS 51.010-1 defines in total 23 test cases for A-GPS. These test cases cover Network Induced Location Request (NI-LR), Mobile Originated Location Request (MO-LR) and Mobile Terminated Location Request (MT-LR) operation. In general, the individual test cases are specific for MS-based and MS-assisted capable A-GPS terminals, and most test cases exist for both A-GPS modes. 
However, some important test cases (RRLP Protocol/Location error; Reference Number handling, etc.) exist only for MS-assisted mode of A-GPS, although, the tested feature is applicable for MS-based mode as well.

This contribution proposes to add the missing test cases for MS-based A-GPS to the A-GPS test suite in 51.010. 
In addition, one test case is identified which is missing for both modes, MS-assisted and MS-based.
2.
Test Coverage and Identification of Missing Test Cases

Table 1 below summarizes the test coverage for A-GPS as currently defined in version 6.2.1 of 51.010-1.

Test cases #4, #5 and #13, #14 are MO-LR test cases for basic self-location for MS-assisted and MS-based mode, respectively. In case of basic self-location for MS-assisted mode, the MO-LR type used is “location estimate”, and in case of MS-based mode, the MO-LR type is “assistance data request”. 
Test cases #13, #14 (MO-LR Type Assistance Data Request) are usually only applicable to MS-based mode. Hence, it is not proposed to define the same test cases for MS-assisted mode.

Test cases #4, #5 (MO-LR Type Location Estimate) could be applied to MS-based mode as well, since the network is selecting the positioning method upon MO-LR request for a location estimate, and it is the choice of the MS implementation which MO-LR type to apply for basic self location. Therefore, it is proposed to define the test cases #4 and #5 for MS-based mode as well, together with the corresponding PICS statement.  

Test case #6 (Transfer to 3rd Party) is directly applicable to MS-based mode. 

Test cases #7 to #12 test certain RRLP features which are applicable to MS-based mode as well. The existing test cases for MS-assisted mode make use of MO-LR of type “location estimate” to test the various RRLP error cases. 

However, since MS-based implementations may make use of MO-LR type “assistance data request” for basic self location (which would not result in Measure Position Request), it is proposed to use the MT-LR (without notification or privacy verification) procedure for MS-based for these cases instead. 

Table 1: A-GPS Test Cases in 51.010-1, Clause 70.x.
	#
	Type
	Description
	MS-based
	MS-assisted

	1
	-
	Classmark Interrogation
	70.7.2.1
	70.7.2.2

	2
	NI-LR
	Emergency Call with SIM
	70.7.4.1
	70.7.4.2

	3
	NI-LR
	Emergency Call without SIM
	70.7.4.3
	70.7.4.4

	4
	MO-LR
	Type=locationEstimate, idle
	Missing
	70.8.1

	5
	MO-LR
	Type=locationEstimate, dedicated mode
	Missing
	70.8.2

	6
	MO-LR
	Type=Transfer to 3rd Party, idle
	Missing
	70.8.3

	7
	MO-LR
	Type=locationEstimate, idle, RRLP Protocol Error=Missing IE or Component Element
	Missing
	70.8.4.1

	8
	MO-LR
	Type=locationEstimate, idle, RRLP Location Error=Requested Method Not Supported
	Missing
	70.8.4.2.1

	9
	MO-LR
	Type=locationEstimate, idle, RRLP Location Error=Assistance Data Missing
	Missing
	70.8.4.2.2

	10
	MO-LR
	Type=locationEstimate, idle, Multiple RRLP Requests with Same Reference Number
	Missing
	70.8.4.3

	11
	MO-LR
	Type=locationEstimate, idle, Multiple RRLP Requests with Different Reference Number
	Missing
	70.8.4.4

	12
	MO-LR
	Type=locationEstimate, idle, RR Management Command
	Missing
	70.8.4.5

	13
	MO-LR
	Type=assistanceData, idle
	70.8.5.1
	Not Needed

	14
	MO-LR
	Type=assistanceData, dedicated mode
	70.8.5.2
	Not Needed

	15
	MT-LR
	Type=NotifyLocationAllowed
	70.9.1.1
	70.9.1.2

	16
	MT-LR
	Type=NotifyAndVerify-LocationAllowedIfNoResponse
	70.9.2.1
	70.9.2.2

	17
	MT-LR
	Type=NotifyAndVerify-LocationNotAllowedIfNoResponse
	70.9.3.1
	70.9.3.2


3.
Further Review of Core Specifications

04.31/44.031 (Radio Resource LCS Protocol (RRLP)) defines Error Handling Procedures in clause 2.5. For most error cases defined in 04.31/44.031 there exists sufficient test coverage (currently only for MS-assisted mode), as summarized in Table 1. However, one case is identified which neither exists for MS assisted nor for MS-based mode. Clause 2.5.9 of 04.31/44.031 specifies that the MS shall only support one RRLP procedure at a time for either positioning or delivery of assistance data. If the MS is engaged in an RRLP procedure and receives a correctly encoded RRLP message that starts a new procedure, the MS shall abort the first procedure without sending a response and start the second. There exists no test case for this scenario. Therefore, it is proposed to add this test case for MS-assisted and MS-based mode as outlined below.
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	n
	SS(MS
	RR APPLICATION INFORMATION
	RRLP MEASURE POSITION REQUEST
(MS-assisted or MS-based)

	n+1
	MS
	
	MS performs positioning measurements, and before the current procedure finishes, receives an ASSISTANCE DATA DELIVERY which starts a new RRLP procedure

	n+2
	SS(MS
	RR APPLICATION INFORMATION
	RRLP ASSISTANCE DATA (Reference Time)

	n+3
	MS
	
	MS aborts procedure related to step n

	n+4
	MS(SS
	RR APPLICATION INFORMATION
	RRLP ASSISTANCE DATA ACK

	n+5
	SS
	
	SS waits for [30] seconds (response time in step n) to ensure the MS is not sending an RRLP MEASURE POSITION RESPONSE message
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For MS-assisted mode, it is proposed to use the MO-LR procedure (as used for all other RRLP error cases) and for MS-based mode the MT-LR procedure (as discussed in section 2).
Note: This test case is different to test case #11 in Table 1, since the RRLP Procedure in the case outlined above is not distinguished based on the Reference Number. 

4.
Summary of Proposed Additional Test Cases
As discussed in section 2, it is proposed to add the following 9 test cases for MS-based A-GPS to the test suite in order to have sufficient test coverage for both modes, MS-assisted and MS-based:
70.8.5.3
MO-LR Basic Self Location Request in Idle Mode (Alternative Case)
70.8.5.4
MO-LR Basic Self Location Request in Dedicated Mode (Alternative Case)

70.8.6 
MO-LR Transfer to 3rd Party for MS-Based A-GPS
70.9.4
MT-LR / RRLP Error Handling for MS-Based A-GPS
70.9.4.1 
RRLP Protocol Error

70.9.4.2
RRLP Location Error – Requested Method Not Supported

70.9.4.3
RRLP Location Error – GPS Assistance Data Missing

70.9.4.4
Multiple RRLP Requests with same Reference Number

70.9.4.5
Multiple RRLP Requests with Different Reference Number

70.9.4.6
RR Management Command
As described in section 3, the following new test case is proposed for both, MS-assisted and MS-based:
70.8.4.6
MO-LR Positioning Measurement / Multiple RRLP Procedures


(MS-assisted mode)
70.9.4.7
Multiple RRLP Procedures



(MS-based mode)
_1179529230.unknown

_1179529254.unknown

