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1 Introduction
This document provides the RRM test case list for licence assisted access testing. Interested companies are invited to work on developing the tests as well as necessary aspects of the testing framework including RMC and OCNG defintions for FS3 and listen-before-talk modelling. Companies which have already volunteered for the work are shown in the list. In addition we would like to highlight the following issue:
In release 13, RF requirements will be defined for LAA operation with one SCell, and hence the test cases for release 13 specifications need to be developed considering a single SCell. The test case list in section 2 follows this approach. In addition, it is expected that RF requirements for multiple SCells (up to 4 SCells on the unlicensed band) will be developed by RAN4 in release 14. It could be expected that as a part of this work, RAN4 develops release 14 tests which verify requirements when multiple SCells are configured, in the same way that RAN4 developed tests for e.g. 3DL and 4DL licensed carrier aggregation. Since the new configurations are expected to be introduced in a release independent manner like other CA band combinations, it would be possible in the end to develop a release 13 UE supporting multiple SCells,  and it could be expected to pass the multiple SCell tests following principles defined in 36.307.

Test case applicability can also be a future discussion, for instance it may be that if a UE (whether release 13 or release 14) passes release 14 tests with 4 SCells, it would not also need to be tested with the release 13 test using 1 SCell.
2 Test case list
	No
	Feature/requirements
	Type of Test
	No of tests
	Basic test configuration
	Comments
	Company

	1
	SCell Activation and deactivation delay
	SCell activation and deactivation for known SCells without DRX
	2 (FDD and TDD PCell)
	Number of cells = 2.

F1 is Pcell; F2 is Scell using FS3

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 = 320 ms on cell2.

Non-DRX.

Test times: T1, T2 and T3.

Cell 2 DRS availability : Chosen according to RRM LBT model during T2 and T3

Propagation: AWGN.
	Activation and deactivation of cell2 :

· During T2 while cell2 is being activated, cell3 is also activated.

· During T3 while cell2 is being deactivated, cell3 is deactivated.
· LBT model is applied on cell 1 and cell 2

	CATT

	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

	CATT

	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

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 at 0dB and -6dB Es/Iot (subject to ongoing discussion on core requirement)

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

	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
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 at 0dB Es/Iot and -6dB (subject to ongoing discussion on core requirement)

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

	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
	Nokia and Acatel Lucent

	8
	Carrier aggregation measurement accuracy
	Intrafrequency absolute and relative RSRP accuracies for SCell with FS3
	2 (FDD and TDD PCell)
	Number of cells = 3.

F1 is Pcell; F2 is Scell using FS3 PCell = cell1; SCell1 = cell2; Neighbour cell=cell 3
Cell1 on F1

Cell2 on F2
Cell 3 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.

Allowed measurement BW = 25RB for F2

Non-DRX.

Test times: T1

o
Cell2:  DMTC configured

o
Cell3 : LBT model & DMTC configuredPropagation conditions : AWGN


	Perioidcal RSRP reporting is configured. Cell 2 and cell 3 are measured.

 •
intra-frequency absolute RSRP : Cell3

•
intra-frequency relative RSRP : Cell3 relative to Cell2

•
inter-frequency relative RSRP : Cell3 relative to Cell1
	LG

	9
	Carrier aggregation measurement accuracy
	Intrafrequency absolute and relative RSRQ accuracies for SCell with FS3
	2 (FDD and TDD PCell)
	Number of cells = 3.

F1 is Pcell; F2 is Scell using FS3 

PCell = cell1; SCell1 = cell2; Cell1 on F1; Neighbour cell =cell 3

Cell1 on F1Cell2 on F2
Cell 3 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.
Allowed measurement BW = 25RB for F2

Non-DRX.

Test times: T1
o
Cell2:  DMTC configured

o
Cell3 : LBT model & DMTC configured
Propagation conditions : AWGN
	Perioidcal RSRQ reporting is configured. Cell 2 and cell 3 are measured.

•
intra-frequency absolute RSRQ : Cell3

•
inter-frequency relative RSRQ : Cell3 relative to Cell1
	LG

	10
	Carrier aggregation measurement accuracy
	Intrafrequency absolute and relative CSI-RSRP accuracies for SCell with FS3
	2 (FDD and TDD PCell)
	Number of cells = 3.

F1 is Pcell; F2 is Scell using FS3 and F2 is Scell also using FS3

PCell = cell1; SCell1 = cell2; Neighbour cell = cell3;

Cell1 on F1

Cell2 on F2
Cell 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.

.

Allowed measurement BW = 25RB for F2 
Non-DRX.

Test times: T1

o
Cell2:  DMTC configured

o
Cell3 : LBT model & DMTC configured
Propagation conditions : AWGN

	Perioidcal CSI-RSRP reporting is configured. Cell 2 and cell 3 are measured. intra-frequency absolute CSI-RSRP : Cell3

•
intra-frequency relative CSI-RSRP : Cell3 relative to Cell2

•
inter-frequency relative CSI-RSRP : Cell3 relative to Cell1
	Nokia and Acatel Lucent

	11
	Average RSSI measurement
	Intrafrequency measurement of average RSSI
	2 (FDD and TDD PCell)
	Number of cells = 2.

F1 is Pcell; F2 is Scell using FS3 and F3 is Scell also using FS3

PCell = cell1; SCell1 = cell2; 

Cell1 on F1

Cell2 on F2
Cell BW = Flexible (cell 1) 20 MHz (cells 2,3)

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

Allowed measurement BW = 25RB for F2

Non-DRX.

Test times: T1

Cell 2 and cell 3 DRS availability : Chosen according to RRM LBT model during T1

Propagation conditions : AWGN
RSSI measurement configuration TBD
	Average RSSI is measured on F2 and accuracy requirements are verified. Time varying Noc is used on F2 to verify that the UE measures RSSI with correct timing. 
	Ericsson

	12
	Channel occupancy measurement
	Intrafrequency measurement of channel occupancy
	2 (FDD and TDD PCell)
	Number of cells = 2.

F1 is Pcell; F2 is Scell using FS3 

PCell = cell1; SCell1 = cell2; 

Cell1 on F1

Cell2 on F2
Cell BW = Flexible (Cell 1), 20 MHz (cells 2,3)

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

Allowed measurement BW = 25RB for F2 and F3
Non-DRX.

Test times: T1

Cell 2 and cell 3 DRS availability : Chosen according to RRM LBT model during T1

Propagation conditions : AWGN
RSSI measurement configuration TBD
	TBD once further details of channel occupancy requirements are specified
	Ericsson


