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1 Introduction
Last meeting the interested companies provided LAA related test cases, however these test cases were not agreed because there are still several open issues. A way forward for LAA test cases was approved in [1].
	· Test coverage
· Interested companies are invited to analyse the test case list in annex A considering needed test case coverage and testing time
· TBDs in test cases
· It is expected that these can be updated when corresponding core maintenance work is complete
· Applicability of LBT model in multicell test cases
· Background : If an interfering cell mutes its transmission, there will be a different Es/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
· Interested companies are invited to analyse the existing test case CRs to investigate the Es/Iot under assumption that an LBT model is used.
· 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. 
· 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)
· All band groups should be listed in testcases, so that the test cases do not need to be revised in future releases if a new CA band combination is later introduced which uses one of the existing band groups for the PCell.


In this contribution we provide our view on the above open issues.
2 Discussion
· Test coverage

The controversial point of test coverage is the need of all event triggered test cases. Currently there are total 4 event triggered test cases duplicated as follows,
	No
	Feature/requirements
	Type of Test
	No of tests
	Basic test configuration
	Comments

	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 
	2 (FDD and TDD PCell)
	Number of cells = 2.

F1 is Pcell; F2 Scell using FS3 

PCell = cell1; SCell1 = cell2;

Cell1 on F1

Cell2 on F2
Cell BW = Flexible (cell 1), 20 MHz (cell 2)

TAE between (cell2, cell1), as specified in 3GPP TS 36.104, clause 6.5.3.1.

MeasCycleSCell = 1280 ms on cell2.

A6 event is configured.

Non-DRX.

Test times: T1, T2.

Cell 2 DRS availability : Chosen according to RRM LBT model during T2

Propagation: AWGN.
	Interruption probability is verified for following cases:

PCell interruption:

· UE is continuously scheduled on PCell.

· Cell2 and cell3 are deactivated.

· Event A6 is triggered on F2 and F3 during T2.
· LBT model is applied on cell 1 and cell 2


	3
	Intrafrequency cell identification and measurement for SCell with FS3 in non DRX
	Event triggered reporting with activated SCell and FS3 in non DRX
	4 (FDD and TDD PCell, Es/Iot=0dB and Es/Iot=-6dB)
	Number of cells = 3.

F1 is Pcell; F2 is first SCCCell1 on F1
Cell 2 and 3 on F2

Cell BW = Flexible (cell 1), 20 MHz (cell 2,3)

TAE between (cell2, cell1), as specified in 3GPP TS 36.104, clause 6.5.3.1.

Cell3 to cell1 time offset: 3 (s
A6 event is configured on F2.

Non-DRX.
Allowed measurement BW: 25RB
Test times: T1, T2.

Cell 3 DRS availability : Chosen according to RRM LBT model during T2

Es/Iot=0dB
Propagation: ETU30.
	Cell 3 is off during T1.Cell 2 is the serving SCell. At the start of T2, cell 3 is powered on and configured such that the UE shall report Event A6 - Intra Frequency Neighbour becomes offset better than Scell for cell 3. Intrafrequency identification and measurement of cell 3 is verified.

LBT model is applied on cell 3 and not applied on cell 2 so that Es/Iot for cell 3 is predictable.

	4
	Intrafrequency cell identification and measurement for SCell with FS3 with DRX
	Event triggered reporting with activated SCell and FS3 in DRX
	4 (FDD and TDD PCell, Es/Iot=0dB, Es/Iot=-6dB)
	Number of cells = 3.

F1 is Pcell; F2 is first SCCCell1 on F1
Cell 2 and 3 on F2

Cell BW = Flexible (cell 1), 20 MHz (cell 2,3,4,5)

TAE between (cell2, cell1), as specified in 3GPP TS 36.104, clause 6.5.3.1.

Cell3 to cell1 time offset: 3 (s
Allowed measurement BW: 6RB
A6 event is configured.

Test times: T1, T2.

Cell 3 DRS availability : Chosen according to RRM LBT model during T2

DRX cycle length : 320ms

Es/Iot=0dB
Propagation: ETU30.
	Cell 3 is off during T1.Cell 2 is the serving SCell. At the start of T2, cell 3 are powered on and configured such that the UE shall report Event A6 - Intra Frequency Neighbour becomes offset better than Scell for cell 3. Intrafrequency identification and measurement of cell 3 is verified.

LBT model is applied on cell 3 and 5 so that Es/Iot for cell 3 is predictable.

	7
	Interfrequency event triggered reporting
	TBD once further details of interfrequency requirements are specified
	TBD once further details of interfrequency requirements are specified
	TBD once further details of interfrequency requirements are specified
	TBD once further details of interfrequency requirements are specified


The test purpose of test #2 is to verify both event triggered reporting requirements on deactivated SCell and interruption requirements on PCell in LAA. While the test purpose of test #3, #4 is to verify the intra-frequency reporting requirements on activated SCell. The functionalities of the interruption and event triggered reporting test cases are distinctly different, i.e., one is for verifying the requirements of deactivated SCell and the others is for activated SCell. 

Furthermore the core requirements of intra-frequency, inter-frequency and the measurements of SCC with deactivated SCell under FS3 are totally different. These requirements for unlicensed carrier are not verified in any current existing test cases. The requirements on unlicensed carrier could not be guaranteed without defining the corresponding test cases. So it indeed needs corresponding test cases to verify the various core requirements.

The motivation of introducing test #3 and #4 is to verify the measurement requirements in DRX and non-DRX for unlicensed carrier. Firstly the measurement requirements when DRX is used and non-DRX are different. Secondly no exiting test cases could verify these requirements. In order to reduce the number of test, inter-frequency triggered reporting test could only consider non-DRX case, since the DRX functionality has been verified through intra-frequency test case.
Proposal1: The intra-frequency, inter-frequency event triggered test cases on unlicensed carrier listed above are all needed.

· Applicability of LBT model in multi-cell test cases

In theory the LBT model could be applied for all LAA cells. Taking the intra-frequency event triggered test case as an example, where cell1 is PCell,
· Cell2 (LAA serving SCell) configuration: DMTC+LBT;

· Cell3 (LAA neighbour cell) configuration: DMTC+LBT.

Provided that cell2 and cell3 could hear each other, only one cell can compete the channel due to LBT. So even in intra-frequency case the interference from other cell is zero since the interfering cell mutes its transmission. However the follow-up question is how to simulate the relationship between the LBT model applied to two cells. So far the LBT model doesn’t simulate the competition between two cells. This would complicate the design of LBT model.
Another way provided that cell2 and cell3 could not hear each other, cell3 could be regarded as a hidden node. LBT model is applied to cell2 and cell3 independently. However in this case the interference level (e.g., Es/Iot) between the serving LAA SCell and its intra-frequency neighbour cell will vary depending on LBT. In other hand, the hidden node case is not a quite typical or common case in LAA.
So we prefer to use a simple way that LBT model is applied on one cell, for example,
· Cell2 (serving SCell) configuration: DMTC;

· Cell3 (neighbour cell) configuration: DMTC+ LBT.

Then the interference from cell2 is constant provided cell2 transmits continuously. So the Es/Iot for the target neighbour cell3 is constant. It shall be noted that the RSRP, SCH_RP Es/Iot and Io levels of cell2 in the corresponding test case are measured in the instances that the discovery signal occasions from cell 3 are available at the UE.
Proposal 2: In order to simplify the LAA test case, the LBT model is applied on the target LAA SCell.

· Measurement bandwidth
It is agreed in RAN4#79 (RRM ad hoc)[2] that wideband measurement is optional, meaning no test case is needed. So the measurement bandwidth could be set to 6RBs in both event trigger tests and accuracy tests.
Proposal 3: Measurement bandwidth is set to 6RBs in LAA test cases.
· PCell configuration

There is no restriction for PCell bandwidth for LAA. In other words, the bandwidth for PCell could be 5, 10 or 20MHz. So the flexible bandwidth for PCell configuration is reasonable.
Furthermore there is a test principle for different channel bandwidth combinations in A.3.6 in TS 36.133,
“If multiple carrier aggregation test cases with different channel bandwidth combinations are defined to verify the same RRM requirement that is channel bandwidth independent, then the UE needs to be tested only with one bandwidth combination out of the bandwidth combination sets supported by that UE.”
So from UE testing complexity point of view, flexible bandwidth setting on PCell doesn’t increase the test burden.
Proposal 4: Flexible bandwidth configuration on PCell is feasible.
3 Conclusion
This contribution provides the analysis on the remaining issues in LAA test cases. The following proposals are proposed:
Proposal1: The intra-frequency, inter-frequency event triggered test cases on unlicensed carrier listed above are all needed.

Proposal 2: In order to simplify the LAA test case, the LBT model is applied on the target LAA SCell.

Proposal 3: Measurement bandwidth is set to 6RBs in LAA test cases.
Proposal 4: Flexible bandwidth configuration on PCell is feasible.
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