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1 Introduction
In RAN4#79 the RRM tests for LAA were discussed, and the corresponding way forward was agreed in [1]. In addition, good progress was made on many of the maintenance issues which were left over from the closure of the core work item.

2 Discussion

In this contribution, we discuss the remaining outstanding issues for the tests.
Test coverage
· Interested companies are invited to analyse the test case list in annex A considering needed test case coverage and testing time
The main discussion has been about event triggered reporting tests, and whether equivalent coverage is provided by either the measurement accuracy LAA tests, or licensed carrier aggregation test cases. One aspect we would like to emphasize is that it is not reasonable to do an analysis based on certain (assumed good) UE implementation only – if we assume that problems never arise in implementations then no RRM test is indeed needed. So the question is whether there can be possible implementation issues and problems which would be caught by the proposed event triggered reporting tests and would not be caught by licensed SCell tests, or measurement accuracy tests.
There are 3 main event triggered reporting tests being proposed for release 13 LAA, with main purposes as indicated below.

	2
	Measurements for E-UTRA LAA carrier aggregation and interruption (section 8.3 and section 7.8)
	Event triggered reporting on deactivated SCells and interruption probability (0.5%) without DRX 
	Verifies interruption probability on PCell while the UE makes deactivated SCell measurements according to the required performance

	3
	Intrafrequency cell identification and measurement for SCell with FS3 in non DRX
	Event triggered reporting with activated SCell and FS3 in non DRX
	Verifies cell detection without DRX

	4
	Intrafrequency cell identification and measurement for SCell with FS3 with DRX
	Event triggered reporting with activated SCell and FS3 in DRX
	Verifies cell detection with DRX


Naturally, any analysis of the possible errors that could be found in UE implementations is entirely speculative. Nevertheless, to demonstrate that the tests do not provide redundant coverage, we can think of the following example issues

Test 2: An LAA implementation might measure on a subsequent DMTC window if a measurement fails due to LBT, rather than waiting for the full deactivated SCell measurement cycle before measuring again. While such behaviour is clearly not mandated, one can imagine that it might be an option considered by UE designers to give better measurement performance if the deactivated SCell measurement cycle is long. However, this could lead to greater than 0.5% interruption on the PCell.
Test 3 : Since a UE needs to verify the transmission of a cell before taking another measurement sample (eg using PSS and SSS), there must be design thresholds below which the cell is considered to be absent. However, if the thresholds are badly tuned, detection may not be reliable. If the cell is detected when it is not transmitting (false alarm) this can be expected to be manifested in a measurement accuracy test. However, if a cell is not detected when it is being transmitted, this will only manifest itself in additional delays and not in measurement accuracy impact. Clearly, this kind of problem cannot be found with a licensed measurement procedure test case

Test 4: One possible error could be in the handling of floating DRS position when the UE is performing DRX. If the receiver is off during part of the DMTC, a bad UE may miss some DRS transmissions, resulting in increased delay compared with the minimum requirement.

Clearly, speculating on failure modes is difficult, however we do believe that there may be issues which are captured by these tests and not captured by any other test. Hence we think it is worth investing some minutes of test time to verify that the LAA requirements for cell identification and interruptions are met. 
Proposal 1: Test case coverage in R4-161714 is confirmed
TBDs in test cases
· It is expected that these can be updated when corresponding core maintenance work is complete
There seem to be no actions needed for this issue, and test case proponents can update the test cases as needed. Most issues in LAA core specifications are closed, or are being actively worked on so it is expected that there should be no major barrier to finalizing the test cases.

Proposal 2: Test cases are updated by volunteer companies to address TBDs
Applicability of LBT model in multicell test cases
· Background : If an interfering cell mutes its transmission, there will be a different Ês/Iot than if the interfering cell does not mute its transmission. For this reason, most multicell testcases are specified in the test case list such that only one cell performs LBT procedures, and the other cell transmits continuously. This is especially needed for RSRQ tests where the nominal RSRQ level will depend on the interference.
· Interested companies are invited to analyse the existing test case CRs to investigate the Ês/Iot under assumption that an LBT model is used.
In a conventional test case where cells are transmitted continuously, Ês/Iot could be calculated from target cell power settings and consideration of interference condition and Noc. For LAA tests with emulated LBT:
· If the target cell does not transmit, the target cannot be measured so the Ês/Iot does not matter (Ês/Iot is -∞dB)
· If an interfering cell does not transmit the Ês/Iot will be better than expected due to the fact that the interferer is muted.
Based on this description, we think there is no major problem with side conditions variable Ês/Iot, other than to ensure that it is correctly captured in the test case descriptions. If the test cases are designed and Ês/Iot specified under the assumption that all cells transmit, then the Ês/Iot can only improve if a cell mutes its transmission, in other words relevant side conditions are still met. Since a relatively high DRS transmission probability (eg 0.75) should be used in the test cases, often both the cells in the test case will be transmitting.
Hence we think the Ês/Iot issue can be addressed as follows:

Proposal 3 : Ês/Iot in tests is addressed as follows
· Ês/Iot is calculated under the assumption that LBT is not applied (ie similar to Ês/Iot calculation for FS1/FS2 RRM test cases)

· A note is added to the table eg “Note x : This Ês/Iot value assumes that no cell is muted due to listen before talk modelling. If an interfering cell is muted on a given subframe, the actual Ês/Iot will be better than the specified value”.

In this way it should be clear that the tester is not expected to maintain a constant Ês/Iot (which would be impossible if Noc is also constant). Otherwise, particular care is needed in RSRQ accuracy testing as the nominal RSRQ is impacted by variable interference. This has been accounted for in the test list (R4-161714)
Measurement bandwidth
· It was agreed in RAN4#79 (RRM adhoc) that “Wideband measurement is optional, meaning no test case is needed”
· Interested companies are invited to analyse the existing test case CRs to verify that tests do not depend on wideband measurements. 
In RAN4#79, the maintenance work on measurement requirements was agreed and the following cell identification and measurement period requirements are specified for intrafrequency measurement
Table 8.11.2.1.1.1-1: Intra-frequency cell identification requirement under operation with frame structure 3
	SCH Ês/Iot
	CRS measurement bandwidth [RB] Note2
	CRS Ês/Iot
	Tidentify_intra_FS3 [ms]

	[0] ≤ SCH Ês/Iot
	<25
	 [-6] ≤ CRS Ês/Iot 
	([6]+L) * TDMTC_periodicity

	[-6] ≤ SCH Ês/Iot < [0]
	<25
	
	([24]+L) * TDMTC_periodicity

	[0] ≤ SCH Ês/Iot
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25
	[0] ≤ CRS Ês/Iot

	([2]+L) * TDMTC_periodicity

	[-6] ≤ SCH Ês/Iot < [0]
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25
	
	([8]+L) * TDMTC_periodicity

	NOTE1 : Discovery signal occasion duration (ds-OccasionDuration) is 1 ms.
NOTE 2: The requirements for measurement bandwidth ≥25 RB are optional.


Table 8.11.2.1.1.1-2: Intra-frequency measurement requirements under operation with frame structure 3
	SCH Ês/Iot
	CRS measurement bandwidth [RB] Note2
	CRS Ês/Iot
	Tmeasure_intra_FS3_CRS [ms]

	[0] ≤ SCH Ês/Iot
	<25
	 [-6] ≤ CRS Ês/Iot 
	([5]+M) * TDMTC_periodicity

	[-6] ≤ SCH Ês/Iot < [0]
	<25
	
	([20]+M) * TDMTC_periodicity

	[0] ≤ SCH Ês/Iot
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	[0] ≤ CRS Ês/Iot

	([1]+M) * TDMTC_periodicity

	[-6] ≤ SCH Ês/Iot < [0]
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25
	
	([4]+M) * TDMTC_periodicity

	NOTE1 : Discovery signal occasion duration (ds-OccasionDuration) is 1 ms.
NOTE 2: The requirements for measurement bandwidth ≥25 RB are optional.


As indicated by the discussion in the adhoc in RAN4#79, there should be not test case for core requirements for ≥25 RB. We have therefore highlighted the requirements that should be covered by cell identification and measurement accuracy test cases.

Since this allows testing down to SCH_Ês/Iot=[-6]dB and CRS_ Ês/Iot =[-6]dB, there is no particular issue with multicell tests. For example, in measurement accuracy tests, two cells of equal power may be used to verify relative accuracy on the unlicensed band. This means that the Ês/Iot cannot be greater than -3dB for either cell (since they interfere with each other), however this is possible following the highlighted requirements in the agreed CR [2].
Proposal 4: Test cases are updated if necessary by volunteer companies to ensure that they do not depend on 25RB measurement. Allowed measurement BW should be specified as 6RB in tests.
Pcell configuration
· Tests will be specified for 5MHz, 10MHz and 20MHz Pcell BW using flexible BW approach. The UE is only required to pass the test case with one Pcell BW (following existing principle for licensed CA RRM tests)
In our understanding, the PCell configuration was agreed in RAN4#79 and no further discussion is needed.

3 Conclusions

In this contribution we discuss remaining issues for RRM tests in LAA. To finalise work on RRM tests we propose
Proposal 1: Test case coverage in R4-161714 is confirmed
Proposal 2: Test cases are updated by volunteer companies to address TBDs

Proposal 3: Ês/Iot in tests is addressed as follows
· Ês/Iot is calculated under the assumption that LBT is not applied (ie similar to Ês/Iot calculation for FS1/FS2 RRM test cases)

· A note is added to the table eg “Note x: This Ês/Iot value assumes that no cell is muted due to listen before talk modelling. If an interfering cell is muted on a given subframe, the actual Ês/Iot will be better than the specified value”.

Proposal 4: Test cases are updated if necessary by volunteer companies to ensure that they do not depend on 25RB measurement. Allowed measurement BW should be specified as 6RB in tests
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