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1
Introduction

In R5-168704[1], R&S raised the issue of the problem of verification (and validation) of the GNSS subtests in TS 37.571-2 with UEs that support multiple GNSSs.

On further investigation, it is clear that there are a number of somewhat related further issues affecting these subtests and that there may be a common solution to all these issues.

Note that this document only discusses signalling testing for LTE, however most of the same issues also apply to signalling testing for GSM and UMTS and for Minimum Performance testing for all three RATs. Once agreement on a way forward is reached for LTE then consideration can be given to solving the issues in these other areas.
2
Discussion
Subtests for GNSSs.

Background
Currently the following 7 tests have subtests for GNSSs (for example see Table 7.3.4.4.3.2-0 below):

· 7.2.2.1
Autonomous Self Location: UE-based
· 7.2.2.2
Basic Self Location:  UE-assisted

· 7.3.4.1
E-SMLC Initiated Assistance Data Delivery followed by Location Information Transfer: UE-Based

· 7.3.4.2
E-SMLC Initiated Assistance Data Delivery followed by Location Information Transfer: UE‑Assisted

· 7.3.4.3
E-SMLC Initiated Position Measurement without assistance data: UE‑Based

· 7.3.4.4
E-SMLC Initiated Position Measurement without assistance data: UE‑Assisted

· 7.3.5.1
E-SMLC initiated Abort
All these tests have subtests for UEs that support the following (for example see Table 7.3.4.4.3.2-0 below):

· Just one GNSS (GPS, GLONASS, Galileo, BDS)

· Just two GNSSs (GPS + GLONASS, GPS + Galileo, GPS + BDS) but not all combinations of two GNSSs (GLONASS + Galileo, GLONASS + BDS, Galileo + BDS are missing)

However currently we have no tests for UEs that support three or four GNSSs. Thus, the following subtests are “missing” in addition to those “missing” for two GNSSs:

· GPS + GLONASS + Galileo

· GPS + GLONASS + BDS

· GPS + Galileo + BDS

· GLONASS + Galileo +BDS

· GPS + GLONASS + Galileo + BDS

This means that in total there are eight “missing” subtests at the current time.
It is very important to note that according to the applicabilities in TS 37.571-3 and also following the intention when the tests were initially written, a UE that, for example, supports three GNSSs is not required to run any of the tests for two GNSSs or one GNSS. The initial intention of the tests was that only one subtest should be run and that should cover the “maximum” number of GNSSs supported by the UE, anything more than that is unnecessary duplication of testing.
Table 7.3.4.4.3.2-0: Sub-test case numbers
	Sub-Test Case Number
	Supported Positioning Methods

	1
	UE supporting GNSS with A-GPS only

	2
	UE supporting GNSS with A-GLONASS only

	3
	UE supporting GNSS with A-Galileo only

	4
	UE supporting GNSS with A-GPS and A-GLONASS only

	5
	UE supporting OTDOA

	7
	UE supporting GNSS(1) and OTDOA

	8
	UE supporting GNSS with A-GPS and A-Galileo only

	9
	UE supporting GNSS with A-BDS only

	10
	UE supporting GNSS with A-GPS and A-BDS only

	NOTE 1:
Any GNSS of GPS, GLONASS, Galileo, BDS


Issues

New UEs coming into the market now support three or even four GNSSs. This therefore creates two problems:
1. Currently UEs coming into the market that support three or even four GNSSs are not required to do any testing

2. Currently UEs coming into the market that support three or even four GNSSs cannot be used for verification or validation of the existing subtests as discussed by R&S in [1].

Possible solutions

1. In some cases, in some UEs, some of these GNSSs can be disabled for testing purposes however this is not a satisfactory or sustainable solution as pointed out by R&S in [1].

2. For issue #1 we could add the necessary missing subtests. In total there are eight “missing” subtests at the current time, even though in practice some of these subtests will never be required by the market, there are probably four that will be required. Adding even one subtest is a substantial amount of work and it does not help with issue #2 at all.

3. For issue #2 we could devise some sort of PIXIT as suggested by R&S, but this does not help with issue #1 at all.
4. Merge all the GNSS subtests (for a particular test) into a single “GNSS” test that is flexible on the number of GNSSs supported (and which ones are supported). One of the reasons for the original subtests was that we were not ready to generate the necessary Assistance Data for all four GNSSs and also to keep down the cost of GNSS simulators for Test Platforms. Both these reasons are no longer relevant as we have now generated all the necessary Assistance Data and we are anyway moving to three and four GNSS UEs. 

This solution would address both issue #1 and issue #2.

In addition it should be noted that none of the tests actually checks anything to do with the individual GNSSs – this is done only in the Minimum Performance tests in TS 37.571-1 and therefore no test coverage will be lost by this new approach.

This solution would require some work to merge and delete the existing subtests but this would be less than writing four (or more) new subtests for each of the 7 tests in question. The new “supertests” would of course require TTCN updates and re-verification and validation. Note however that tests 7.3.4.2 and 7.3.4.4 already contain subtest 7 where any or all GNSSs supported by the UE are allowed and catered for in the test, and test 7.3.3.1 is already a single “supertest” where again any or all GNSSs supported by the UE are allowed and catered for in the test, therefore the concept of “supertests” already exists to some extend and should be able to be copied to the other 4 tests relatively easily.
Co-ordination with GCF/PVG would be necessary, but the current situation means that anyway something has to change as both issues #1 and #2 must be of concern to GCF/PVG. 

Subtests for other positioning technologies (OTDOA, ECID, MBS, WLAN, BT, Sensors)
Background
Currently the following 4 tests have subtests for GNSSs and for OTDOA, ECID, MBS, WLAN, BT, Sensors (for example see Table 7.3.4.2.3.2-0 below):

· 7.2.2.2
Basic Self Location:  UE-assisted

· 7.3.4.2
E-SMLC Initiated Assistance Data Delivery followed by Location Information Transfer: UE‑Assisted

· 7.3.4.4
E-SMLC Initiated Position Measurement without assistance data: UE‑Assisted (OTDOA only, not the other technologies)
· 7.3.5.1
E-SMLC initiated Abort (OTDOA, MBS, WLAN, BT only, not ECID and Sensors)
The current applicabilities in TS 37.571-3 indicate that if a UE supports any of OTDOA, ECID, MBS, WLAN, BT, Sensors then the appropriate subtest must be run. 

This means that if a new UE were to support all of GNSS, OTDOA, ECID, MBS, WLAN, BT, Sensors, then it would have to run 7 subtests for each of the tests above.  However, it should be clearly understood that none of the tests actually checks anything to do with the individual technology – therefore all these 7 subtests are effectively the same test and therefore this is total wasted duplication of testing! Again, the initial intention of the tests was that only one subtest should be run and that it should cover the “maximum” capability of the UE (see subtest 7 which is how it was meant to be), anything more than that is unnecessary duplication of testing. Unfortunately, this intention has been lost over the course of time ….

Table 7.3.4.2.3.2-0: Sub-test case numbers
	Sub-Test Case Number
	Supported Positioning Methods

	1
	UE supporting GNSS with A-GPS only

	2
	UE supporting GNSS with A-GLONASS only

	3
	UE supporting GNSS with A-Galileo only

	4
	UE supporting GNSS with A-GPS and A-GLONASS only

	5
	UE supporting OTDOA

	6 FDD
	UE supporting ECID (FDD)

	6 TDD
	UE supporting ECID (TDD)

	7
	UE supporting GNSS(1) and OTDOA

	8
	UE supporting GNSS with A-GPS and A-Galileo only

	9
	UE supporting GNSS with A-BDS only

	10
	UE supporting GNSS with A-GPS and A-BDS only

	11
	UE supporting WLAN

	12
	UE supporting MBS

	13
	UE supporting Bluetooth

	14
	UE supporting Sensor

	NOTE 1:
Any GNSS of GPS, GLONASS, Galileo, BDS


Issue

New UEs coming into the market that support a number of these positioning technologies will be tested multiple times unnecessarily.
Possible solutions

1. We do nothing and accept the redundant testing.
2. We do nothing until the GNSSs issue is sorted out and then look again at this issue.

3. We merge all the subtests (for a particular test) into a single “megatest” test that is flexible on the technologies supported. Note that as stated above, no test coverage will be lost by this new approach.

This solution would again require some work to merge and delete the existing subtests. These new “megatests” would of course require some TTCN updates and re-verification and validation (The OTDOA tests are the only ones verified and validated so far). Co-ordination with GCF/PVG would also be necessary (for the OTDOA tests only), but the GCF/PVG are always looking to remove redundant testing. 
2
Proposals
Subtests for GNSSs.

It is proposed that solution #4 (merge all GNSS subtests into one “supertest”) above is agreed as the way forward. If so, then Spirent Communications will draw up a small Work Plan to show the work required and the specifications affected.

Subtests for other positioning technologies (OTDOA, ECID, MBS, WLAN, BT, Sensors)
It is proposed that solution #2 (wait and then merge into one “megatest”) above is agreed as the way forward as Spirent believes we should also sort out this issue, but only after sorting out the GNSSs issue. It would be too risky and confusing to try to sort out both issues at the same time.
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