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1 Introduction
In RAN4#83 there was discussion about test cases for per CC measurement gap and parallel measurement under the gap enhancement performance work item. 
2 Discussion

During the measurement gap adhoc[1], there was extensive discussion on the tests, with the following outcome
· Further study the following options in coming meeting under TEI agenda

· Option 1: manufacturer declaration based test, or

· Option 2: signaling/function test only

· Others options are not precluded

We begin by reviewing the signalling for per CC measurement gaps and parallel measurements. The following steps can be identified

Step 0: eNB configures an RRC Connection with carrier aggregation (prerequisite)

Step 1: eNB configures per UE gaps using RRC Reconfiguration with perCC-GapIndicationRequest = TRUE

Step 2: UE responds in the RRC Reconfiguration Complete message containing PerCC-ListGapIndication with the following IEs 
	numFreqEffective

This field is used to indicate the number of effective frequencies that a UE measures in series according to [TS 36.133]. Simultaneous measurement in parallel on multiple frequencies can be equivalent to a single effective frequency.

	perCC-ListGapIndication

This field is used to indicate per CC measurement gap preference by the UE.


Step 3: eNB reconfigures from per UE gaps to per CC gaps using the perCC-ListGapIndication and expects performance as denoted by numFreqEffective
It is important to recognise that the response in RRC Reconfiguration Complete depends on many factors that are not specified in any 3GPP core specification, for example it could depend on

· Current CA configuration of the UE, which determines which RF chains are in use to receive serving cells)

· Interfrequency measurement configuration (which determines which RF chains the UE needs to use for measurements)

· SINR of serving cells
· Doppler of serving cells

· UE battery state

Our view is that some of these factors are more probable than others, however all of these factors have been discussed in RAN4 and additionally the per CC gap or parallel measurement could depend on other unidentified factors. At any rate, there has been no attempt to standardise a core requirement in which a capable UE shall be guaranteed to make per CC or parallel measurements.

Observation 1: There exists no standardised condition in which a capable UE shall be guaranteed to make per CC or parallel measurements.
Next, we turn our attention to what needs to be tested to verify parallel measurement or per CC gaps in RAN4. Previously, RAN4 has defined RRM tests in a band agnostic manner (although the test may be applicable to a certain bandwidth or CA bandwidth which may in the end mean that it needs to be executed with a certain band or band combination supported by the UE). This means that RAN5 or UE manufacturers/test houses can decide which band(s) to execute the tests on, chosen out of the set of bands supported by the UE. In principle, it should be possible to run an RRM test on any band which the UE supports and which offers suitable BW to run the test. In addition, RAN4 has provided guidance to RAN5 on which core requirements can be regarded as band dependent, and the test coverage is higher on band dependent requirements (i.e. multiple bands are tested).

When it comes to measurement gap enhancement features, we think that from a RAN4 requirements perspective, the aspects that are meaningful to test are

1. The ability of the UE to perform measurements correctly when it is configured with per CC gaps. This means that NCSG or no gap is requested at step 2 of the signalling for at least one CC, and the same is configured at step 3

And /or

2. The ability of the UE to perform measurements correctly in parallel. This means that it reports Nfreq,effective < Number of configured frequencies at step 2 of the signalling, and is tested after step 3 to provide measurement reports which offer a shorter delay, in line with the Nfreq,effective which it has reported.

If the UE only reports that it needs measurement gaps on all CC and Nfreq,effective = Number of configured frequencies at step 2 then none of the newly defined requirements can be tested, since it means that the UE has requested a gap pattern exactly the same as the legacy gap pattern (per UE measurement gaps) and has indicated that it does not intend to perform parallel measurements with enhanced performance.

Observation 2: For a RAN4 test to meaningfully test the new requirements the UE needs to either request NCSG/no gap on at least one CC, or indicate reports Nfreq,effective < Number of configured frequencies
Taking observation 1 and observation 2 together it can be seen that it is impossible to develop a meaningful RAN4 standardised test which verifies the new functionalities. In option 1 from the RAN4 adhoc, there was discussion of a manufacturer declared test

· Option 1: manufacturer declaration based test, or

Originally this was our proposal, however we envisaged only a test where the number of carriers and the frequencies to use (both for CA and for measurement) could be declared by the manufacturer to demonstrate their support for the new features. Now that the discussion also includes SINR of each serving cell, Doppler condition etc., it is clear that almost nothing about the test environment could be standardised by RAN4. This is understandable because of observation 1.

In our view, a 3GPP test needs to have a standardised test condition, otherwise it will be very unclear what is tested and what the results actually mean. Such approach could cause a lot of problems such as

· How RAN5 would specify a test when almost every aspect of it is open to manufacturer declaration

· How organisations such as GCF and PTCRB would consider test implementations validated, when they need to be “customised” for every different UE implementation

· How test equipment vendors support such tests, which may need to be customised for every different UE implementation. This implies high cost of tests.
· Logistical questions such as what happens if the UE firmware is updated and a new test condition / manufacturer declaration is needed

On the other hand, we expect that such tests are highly likely to be developed by vendors themselves and as part of IoT testing to check that the new features work. It is simply that it is extremely difficult to develop a test which would be a certification requirement if even the most basic parameters of the test such as propagation condition or SINR cannot be fixed.

Based on this and as a result of observations 1 and 2, it seems rather clear that a manufacturer declaration based test is not practically feasible.
Proposal 1: RAN4 does not further pursue manufacturer declaration based testing.

We then turn our attention to option 2 from the adhoc
· Option 2: signaling/function test only

It is not fully defined what a signalling/function test is. Our assumption is that there is no intention to verify performance in such a test, i.e. the test would only verify that the UE reports a PerCC-ListGapIndication, and operates functionally when it is configured with the per CC gap configuration given in the PerCC-ListGapIndication.
Such test would be deemed to pass even if the UE reports that it needs measurement gaps on all CCs, and it has Nfreq,effective = Number of configured frequencies
This type of test may well be useful; however, we observe that like other signalling and functional tests, the objective is not to verify RAN4 requirements. Hence, we do not see any value in discussing it further in RAN4, although RAN5/SIG may well wish to define such test(s) in release 14. However, we assume that this will be considered in the normal way that other signalling and functional tests for release 14 are considered, and does not need further action from RAN4.

Proposal 2: RAN4 does not need to take any further action on signalling/functional tests.
3 Conclusions

In this contribution, we observe
Observation 1: There exists no standardised condition in which a capable UE shall be guaranteed to make per CC or parallel measurements.
Observation 2: For a RAN4 test to meaningfully test the new requirements the UE needs to either request NCSG/no gap on at least one CC, or indicate reports Nfreq, effective < Number of configured frequencies
Based on these observations we do not see any possibility to make a standardised RRM test that verifies the newly introduced core requirements for per CC or parallel measurements. Therefore, we propose:
Proposal 1: RAN4 does not further pursue manufacturer declaration based testing.

Proposal 2: RAN4 does not need to take any further action on signalling/functional tests.
If these proposals are accepted, RAN4 does not need to do any further work on these aspects of measurement gap enhancement testing, and we can assume that vendor developed interoperability testing will be used to verify compatibility between eNB and UE vendor implementations of the newly developed features
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