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1.
Introduction
This document proposes the outline of a test plan for R’99 signalling support for the A-GPS feature.

Although R’99 does not include performance requirements on UE positioning (e.g., guarantees of positioning accuracy or turnaround time), it does require UEs that declare support for A-GPS to respond properly to the signalling formats underlying the feature.  Accordingly, all the tests discussed below should be understood to test only for protocol conformance; where a test calls for a position estimate, a UE need not report an accurate position, only some position, to pass it.
It is proposed that the UE-based and UE-assisted forms of A-GPS should be tested separately.  This proposal makes the default assumption that any functionality tested in one form needs to be explicitly tested in the other; however, it is expected that during test case development some situations will emerge where the signalling in the two cases is similar enough to justify merging the tests.

2.
Discussion

The absence of performance requirements in R’99 presents some complications in interpreting the core-spec requirements from a conformance-only perspective.  For instance, section 8.6.7.19.1b of [2], the clause levying basic requirements for UE-based positioning methods, begins thus (emphasis added):
The UE shall:

1>
when a measurement report is triggered:

2>
if the UE has been able to calculate a position after performing measurements on the cells included in the variable UE_POSITIONING_OTDOA_DATA_UE_BASED in case of OTDOA or on the list of satellites included in the variable UE_POSITIONING_GPS_DATA in case of GPS positioning:

3>
include IE "UE positioning Position Estimate Info" in the MEASUREMENT REPORT and set the contents of the IE as follows:

The phrase “if the UE has been able to calculate a position” is difficult to interpret in the case of a UE that is not required to meet any actual accuracy requirements for its position.  A UE might conceivably be deemed conformant (in terms of the signalling requirements only) if it declared support for the A-GPS feature, but always determined that it was unable to calculate a position; such a UE would never pass a test that expected to see this requirement satisfied with a MEASUREMENT REPORT message including a position estimate.  At the opposite extreme, a UE could use a fixed position estimate and consider itself always able to calculate a position, even without a GPS receiver or any assistance data; and such a UE would be unable to pass, for instance, a test that expected to elicit a request for additional assistance data.  (The analogous problems for UE-assisted positioning would involve the ability of the UE to provide the requested measurements to support the computation of a position estimate.)  These examples are perhaps pathological, but they show the extremes of technically conformant behaviour that need to be considered in test-case development.
A similar but less contrived problem occurs when we consider UEs that require varying levels of assistance data from the network to perform an LCS operation (i.e., calculate a position or take a positioning-related measurement).  At one extreme, a UE might implement a nearly complete GPS receiver, rendering it able to determine its position with little or no network assistance (and such a UE, in the admittedly aberrant case where the UTRAN requests A-GPS positioning from it, is explicitly allowed to use its standalone resources to compute a position); at the other, a minimal implementation might require essentially all of the assistance data fields to be supplied by the network side.  Some of this information, such as the UE’s support for UE-based and UE-assisted A-GPS methods, is captured in the IE “UE positioning capability information”.  In general, however, the network cannot easily infer how much assistance a given UE requires before it is able to perform an LCS operation.
From the signalling perspective, there are four possible outcomes for a positioning request:

· Success: the UE sends the UTRAN a position estimate or measurements as requested.

· Immediate failure: the UE is unable to proceed with the request, because of a protocol error or similar problem with the original request (as opposed to simply needing more assistance data from the network).
· Additional assistance data, success: the UE requests additional assistance data from the UTRAN, receives it, and is able to complete the positioning operation.

· Additional assistance data, failure: the UE requests additional assistance data, but the UTRAN does not deliver enough additional data to allow the UE to perform the requested operation.

The feasibility of conformance testing obviously depends on the ability of a test to determine which of these outcomes should be expected from a particular UE in a given scenario.  That is, the test spec needs a standard “adequate” set of assistance data for which it can safely expect that a good UE will be able to carry out the requested procedure, and another “inadequate” set for which it can safely expect that a good UE (that does not perform standalone GPS) will not be able to do so.  (The exceptional case of a UE that performs standalone GPS in response to a UE-based positioning request could be captured by a PIXIT parameter and accounted for in test applicability statements.)
The exact composition of the adequate and inadequate assistance-data sets will depend on the expected handling of assistance data in a normally-performing UE, which is still an area of active discussion in RAN4.  This document refrains from proposing any specific contents for these data sets, but the issue will need to be revisited as test cases are developed and the likely behaviour of positioning-capable UEs becomes clearer.

Yet another concern regarding test coverage for diverse levels of UE support for the feature is the matter of support for different LCS procedures (network-induced, mobile-originated, or mobile-terminated).  There is no clear requirement for any particular procedure to be supported in every UE.  This becomes important when the plethora of possible signalling scenarios is considered; cases such as protocol errors and requests for assistance data (successful or not) need to be tested, but it would be redundant to write separate tests for all three types of LCS procedure (or for all six, considering UE-based and UE-assisted GPS methods separately) covering each one, when the signalling for all three is identical.  This proposal assigns such tests to the MT-LR procedures, as this is the simplest of the three cases; however, the question of whether and how to cater to a (hypothetical) UE that does not support MT-LR should be considered.
3.
GERAN Baseline
The natural place to look for a first approximation to a test suite is the equivalent body of GERAN tests in section 70 of [4].  The GERAN tests and their applicability to WCDMA are as follows:

	Title
	Applicability
	Comments

	Positioning/RR/Classmark Interrogation tests
	Uncertain
	The equivalent of the classmark is the UE Positioning Capability IE; the equivalent test would verify that a 3G UE declaring support for particular positioning methods actually reports that support in a UE CAPABILITY INFORMATION message.  However, T1 historically hasn’t tested the contents of this message for other features.

	NI-LR/emergency call on SDCCH/idle/no IMSI
	Unchanged
	This proposal treats this (rather than the similar test case on TCH) as the nominal case.  Because UMTS handles LCS as a call-independent service, the distinction between the two tests disappears.

	NI-LR/emergency call on SDCCH
	Unchanged
	

	NI-LR/emergency call on TCH
	Inapplicable
	

	MO-LR/ Basic Self Location
	Unchanged
	

	MO-LR/ Basic Self Location in dedicated mode
	Uncertain
	See section 4 below for discussion.

	MO-LR/ Transfer to 3rd Party
	Unchanged
	

	MO-LR/ Positioning Measurement/Protocol Error
	Uncertain
	The “protocol error” failure in the UMTS assistance data delivery procedure is not entirely analogous to GSM’s more general “protocol error” failure.  The test may be adaptable to the UTRAN case; further study is called for.  These test cases are identified as “protocol error” cases below.

	MO-LR/ Positioning Measurement/Location Error/Requested Method not supported
	Uncertain
	UMTS does not have “Requested method not supported” as a possible failure cause, so the GERAN test can’t be translated directly.  The nearest analogue seems to be the general “unsupported measurement” error in Section 8.4.1.4 of [2].

	MO-LR/ Positioning Measurement/Location Error/Assistance Data Missing
	Unchanged
	Test moved to MT-LR in this proposal, per discussion above.  Test branches into two cases depending on whether the network response contains enough additional assistance data for the UE to perform the requested operation.

	MO-LR/ Positioning Measurement/ Multiple RRLP Requests with same reference number
	Inapplicable
	

	MO-LR/ Positioning Measurement/ Multiple RRLP Requests with different reference number
	Inapplicable
	

	MO-LR/ Positioning Measurement / RR Management Commands
	Uncertain
	Requirements are loosely equivalent to the “Exception Procedures” requirements in section 8.10 of [1].  New tests will probably need to be written, rather than the existing GERAN test adapted, if the functionality needs to be tested at all.

	MT-LR Location Notification
	Unchanged
	

	MT-LR Privacy Options/Verification/Location Allowed if No Response
	Unchanged
	Substance of these tests resides in CN signalling.

	MT-LR Privacy Options/Verification/Location Not Allowed if No Response
	Unchanged
	

	NI-LR/ emergency call on SDCCH/ conventional GPS
	Redundant
	Covered under nominal NI-LR case, or outside A-GPS scope, depending on interpretation.

	NI-LR/ emergency call on TCH/ conventional GPS
	Inapplicable
	


4.
Additional Tests
There are a number of scenarios not covered by the existing GERAN test cases:
· Event-triggered reporting.  It’s not completely clear that this functionality needs to be tested separately for positioning measurements; the processing is similar to event-triggered reporting of other measurements, which is already covered by RRC test cases (section 8.4.1 of [3]).  This proposal includes one event-triggered case (event 7a for UE-based positioning, in the MT-LR case).
· UE request for additional assistance data rejected by network.  This is the scenario in which the network sends an initial request using the “inadequate” assistance-data set, the UE requests additional assistance data, and the network repeats its request without providing additional data (as opposed to sending an invalid ASSISTANCE DATA DELIVERY message, which is covered separately in the proposed tests).  The expected behavior is for the UE to report a positioning error.  In principle, this behavior could be tested in all six basic procedures (NI-LR, MO-LR, and MT-LR, each for both UE-based and UE-assisted), but the behavior is the same in each case, and it is probably sufficient to test one case each for UE-based and UE-assisted (but both of these should be tested, to provide test coverage for UEs that support only one of the two methods).
· NI-LR with UE in “dedicated mode” (so described in [1], but perhaps intended to read “connected mode” or “CELL_DCH”?).  The GERAN tests include an MO-LR test for a UE in dedicated mode, categorized as “uncertain” above in its applicability to UMTS.  Section 8.7.4 of [1] describes a procedure for network-initiated (not mobile-originated) positioning with the UE in “dedicated mode”.  It is not obvious what the requirements are on the UE from this procedure, and this proposal does not contain corresponding tests.
· CELL_DCH vs. other states: Positioning is mandatory in CELL_DCH and CELL_FACH (for UEs that support the feature at all), and some UEs will support positioning in PCH states as well.  The test cases will need to take some account of the different states, but duplicating every test for CELL_DCH, CELL_FACH, and possibly CELL_PCH and URA_PCH as well would lead to an unreasonably large and probably redundant test suite.  This proposal avoids any state-specific assumptions, but it should be expected that some tests will be duplicated to cover different UE states.

5.
Proposal

It is proposed that T1 should undertake development of a test suite provisionally comprising the following test cases:
· UE Capability Information/UE Positioning Capability (uncertain, as noted above)

· LCS Network-Induced Location Request/ UE-Based GPS/ Emergency Call/ With USIM/ Assistance data provided

· LCS Network-Induced Location Request/ UE-Assisted GPS/ Emergency Call/ With USIM/ Assistance data provided

· LCS Network-Induced Location Request/ UE-Based GPS/ Emergency Call/ No USIM/ Assistance data provided

· LCS Network-Induced Location Request/ UE-Assisted GPS/ Emergency Call/ No USIM/ Assistance data provided

· LCS Mobile-Originated Location Request/ UE-Based GPS/ Assistance data provided

· LCS Mobile-Originated Location Request/ UE-Assisted GPS/ Assistance data provided

· LCS Mobile-Originated Location Request/ UE-Based GPS/ Assistance data provided/ Transfer to third party

· LCS Mobile-Originated Location Request/ UE-Assisted GPS/ Assistance data provided/ Transfer to third party

· LCS Mobile-Terminated Location Request/ UE-Based GPS/ Assistance data provided

· LCS Mobile-Terminated Location Request/ UE-Assisted GPS/ Assistance data provided

· LCS Mobile-Terminated Location Request/ UE-Based GPS/ Assistance data provided/ Event-triggered reporting

· LCS Mobile-Terminated Location Request/ UE-Based GPS/ Additional assistance data requested/ Additional assistance data provided

· LCS Mobile-Terminated Location Request/ UE-Assisted GPS/ Additional assistance data requested/ Additional assistance data provided

· LCS Mobile-Terminated Location Request/ UE-Based GPS/ Additional assistance data requested/ Additional assistance data provided/ Protocol error
· LCS Mobile-Terminated Location Request/ UE-Assisted GPS/ Additional assistance data requested/ Additional assistance data provided/ Protocol error
· LCS Mobile-Terminated Location Request/ UE-Based GPS/ Additional assistance data requested/ Additional assistance data not provided

· LCS Mobile-Terminated Location Request/ UE-Assisted GPS/ Additional assistance data requested/ Additional assistance data not provided

· MT-LR Privacy Options/Verification/Location Allowed if No Response 

· MT-LR Privacy Options/Verification/Location Not Allowed if No Response 

· Exception procedures (details require further investigation)

This proposal takes no position on the possible contents of section 17.2.1 of [3], the default environment for LCS testing; the contents of this section ultimately should reflect the likely conditions in real networks, which will depend on the direction of the post-R’99 requirements now under development in the RAN working groups.  In particular, the “adequate” and “inadequate” assistance-data sets discussed above will need to be specified later, probably in section 17.2.1, when realistic expectations of UE performance are clearer.
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