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1 SCE RRM
1.1 Test list for SCE RRM test cases
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.4.3
	R4-150043
	Discussion
	Discussion of SCE RRM Tests
	Alcatel-Lucent

	6.4.3
	R4-150269
	Discussion
	Discussion on testing methodology for SCE
	Huawei, HiSilicon

	6.4.3
	R4-150270
	Approval
	Test case list for SCE
	Huawei, HiSilicon

	6.4.3
	R4-150234
	Discussion
	Discussion on RRM test cases for SCE
	ZTE

	6.4.3
	R4-150440
	Approval
	RRM test requirements for SCE
	NTT DOCOMO, INC.

	6.4.3
	R4-150483
	Approval
	Test Cases for Cell Discovery
	Qualcomm Incorporated

	6.4.3
	R4-150646
	Discussion
	General structure of RRM tests cases for SCE
	Ericsson

	6.4.3
	R4-150647
	Discussion
	RRM tests for SCE for CRS based measurements
	Ericsson

	6.4.3
	R4-150648
	Discussion
	RRM tests for SCE for CSI-RS based measurements
	Ericsson


Open issues:

· Effort to reduce the number of test cases for SCE core requirements
· Single carrier test cases
· List of all the possible test cases
	DS type
	Carrier frequency type
	Duplex mode
	DRX status
	Clause of requirements
	Companies’ views

	
	
	
	
	
	Yes
	No

	CRS based DS
	Intra-frequency
	FDD
	DRX
	8.6.2.1.1
	HW, ZTE
	E///, ALU

	
	
	
	Non-DRX
	8.6.2.1.1
	E///, HW, ZTE
	ALU

	
	
	TDD
	DRX
	8.6.2.1.2
	HW, ZTE
	E///, ALU

	
	
	
	Non-DRX
	8.6.2.1.2
	E///, HW, ZTE
	ALU

	(1) 
	Inter-frequency
	FDD-FDD
	DRX
	8.6.2.2.1
	HW, ZTE
	E///, ALU

	(2) 
	
	
	Non-DRX
	8.6.2.2.1
	E///, HW, ZTE
	ALU

	(3) 
	
	TDD-TDD
	DRX
	8.6.2.2.2
	HW, ZTE
	E///, ALU

	(4) 
	
	
	Non-DRX
	8.6.2.2.2
	E///, HW, ZTE
	ALU

	(5) 
	
	FDD-TDD
	DRX
	8.6.2.2.4
	
	E///, HW, ZTE, ALU

	(6) 
	
	
	Non-DRX
	8.6.2.2.4
	
	E///, HW, ZTE, ALU

	(7) 
	
	TDD-FDD
	DRX
	8.6.2.2.3
	
	E///, HW, ZTE, ALU

	(8) 
	
	
	Non-DRX
	8.6.2.2.3
	
	E///, HW, ZTE, ALU

	CSI-RS based DS
	Intra-frequency
	FDD
	DRX
	8.6.3.1.1
	HW, ZTE
	E///, ALU

	
	
	
	Non-DRX
	8.6.3.1.1
	E///, HW, ZTE, ALU
	

	
	
	TDD
	DRX
	8.6.3.1.2
	HW, ZTE
	E///, ALU

	
	
	
	Non-DRX
	8.6.3.1.2
	E///, HW, ZTE, ALU
	

	(9) 
	Inter-frequency
	FDD-FDD
	DRX
	8.6.3.2.1
	HW, ZTE
	E///, ALU

	(10) 
	
	
	Non-DRX
	8.6.3.2.1
	E///, HW, ZTE, ALU
	

	(11) 
	
	TDD-TDD
	DRX
	8.6.3.2.2
	HW, ZTE
	E///, ALU

	(12) 
	
	
	Non-DRX
	8.6.3.2.2
	E///, HW, ZTE, ALU
	

	(13) 
	
	FDD-TDD
	DRX
	8.6.3.2.4
	
	E///, HW, ZTE, ALU

	(14) 
	
	
	Non-DRX
	8.6.3.2.4
	
	E///, HW, ZTE, ALU

	(15) 
	
	TDD-FDD
	DRX
	8.6.3.2.3
	
	E///, HW, ZTE, ALU

	(16) 
	
	
	Non-DRX
	8.6.3.2.3
	
	E///, HW, ZTE, ALU


· Whether both non-DRX and DRX test cases should be introduced;
· ALU, Ericsson: no need for DRX test case (Observation 1: Measurement requirements for DRX case is in general more relaxed in relative to no DRX case; measurement with DRX is not specific to small cell enhancements and a UE should anyway pass the DRX cases when it is tested for legacy requirements)
· Huawei: need both (…the requirement with DRX is significantly different from requirement without DRX. So both test cases with DRX and without DRX shall be considered.)
· Whether both CRS based cell identification test cases and CSI-RS based TP identifications should be introduced
· ALU: no need of both (CSI-RS based TP identification requirements include the CRS based cell identification.)
· Huawei: need both (the measurement behaviour is quite different since in SCE scenario the available CRS is decided by DMTC but in R8 measurements CRS is available in every subframe)
· Whether the inter-frequency FDD-TDD and TDD-FDD test cases for both CRS based and CSI-RS based tests
· Huawei, ZTE: no need (…TDD-FDD and FDD-TDD inter-frequency test cases shall be precluded in the test case list, since the functionality of inter-frequency measurement can be verified in FDD-FDD and TDD-TDD cases.)
· CA test cases
· List of all the possible test cases
	DS type
	Carrier frequency type
	Duplex mode
	DRX status
	Clause of requirements
	Companies’ views

	
	
	
	
	
	Yes
	No

	CRS based DS


	PCC
	FDD
	DRX
	8.7.2.1
	
	E///, HW

	
	
	
	Non-DRX
	8.7.2.1
	
	E///, HW

	
	
	TDD
	DRX
	8.7.2.1
	
	E///, HW

	
	
	
	Non-DRX
	8.7.2.1
	
	E///, HW

	
	SCC of activated SCell
	FDD
	DRX
	8.7.2.3
	
	E///, HW

	
	
	
	Non-DRX
	8.7.2.3
	
	E///, HW

	
	
	TDD
	DRX
	8.7.2.3
	
	E///, HW

	
	
	
	Non-DRX
	8.7.2.3
	
	E///, HW

	
	SCC of deactivated SCell
	FDD
	DRX
	8.7.2.4
	ZTE
	E///, HW

	
	
	
	Non-DRX
	8.7.2.4
	E///, HW, ZTE
	

	
	
	TDD
	DRX
	8.7.2.4
	ZTE
	E///, HW

	
	
	
	Non-DRX
	8.7.2.4
	E/// (?), HW, ZTE
	

	CSI-RS based DS
	PCC
	FDD
	DRX
	8.7.3.1
	
	E///, HW

	
	
	
	Non-DRX
	8.7.3.1
	
	E///, HW

	
	
	TDD
	DRX
	8.7.3.1
	
	E///, HW

	
	
	
	Non-DRX
	8.7.3.1
	
	E///, HW

	
	SCC of activated SCell
	FDD
	DRX
	8.7.3.3
	
	E///, HW

	
	
	
	Non-DRX
	8.7.3.3
	
	E///, HW

	
	
	TDD
	DRX
	8.7.3.3
	
	E///, HW

	
	
	
	Non-DRX
	8.7.3.3
	
	E///, HW

	
	SCC of deactivated SCell
	FDD
	DRX
	8.7.3.4
	ZTE
	E///, HW

	
	
	
	Non-DRX
	8.7.3.4
	E///, HW, ZTE
	

	
	
	TDD
	DRX
	8.7.3.4
	ZTE
	E///, HW

	
	
	
	Non-DRX
	8.7.3.4
	E/// (?), HW, ZTE
	


· Whether both single carrier and CA test cases should be introduced
· ALU, Huawei: Yes.
· For CA tests, whether the test cases on PCC and SCC of activated SCell should be introduced
· Huawei, ZTE: No and only test case for SCC of deactivated SCell is needed (The measurement requirements on PCC and on SCC of activated SCell are similar as the non-CA intra-frequency measurement requirements, and therefore it is no need to test all the measurements on PCC and on SCC of activated SCell.)
· For CA tests, whether DRX tests should be introduced
· Huawei: No (DRX is not considered in R10 test cases for CA, so for SCE test cases with CA DRX case could be also skipped)
· ZTE: both non-DRX and DRX test cases should be introduced.
· Test case list for SCE performance requirements

· Single carrier test cases
· List of all the possible test cases
	DS type
	RSRP/RSRQ
	Carrier frequency type
	Duplex mode
	Clause of requirements
	Companies’ views

	
	
	
	
	
	Yes
	No

	CRS based DS
	RSRP 

Absolute/ Relative
	Intra-frequency 
	FDD
	9.1.14.2
	E///, HW, ZTE
	

	
	
	
	TDD
	9.1.14.2
	E///, HW, ZTE
	

	(17) 
	
	Inter-frequency
	FDD-FDD
	9.1.14.2
	E///, HW, ZTE
	

	(18) 
	
	
	TDD-TDD
	9.1.14.2
	E///, HW, ZTE
	

	(19) 
	RSRQ
	Intra-frequency 
	FDD
	9.1.14.4
	E///, HW, ZTE
	

	(20) 
	
	
	TDD
	9.1.14.4
	E///, HW, ZTE
	

	(21) 
	
	Inter-frequency
	FDD-FDD
	9.1.14.4
	E///, HW, ZTE
	

	(22) 
	
	
	TDD-TDD
	9.1.14.4
	E///, HW, ZTE
	

	CSI-RS based DS
	RSRP
Absolute/Relative 
	Intra-frequency
	FDD
	9.1.14.3.1
	E///, HW, ZTE
	

	
	
	
	TDD
	9.1.14.3.1
	E///, HW, ZTE
	

	(23) 
	
	Inter-frequency
	FDD-FDD
	9.1.14.3.2
	E///, HW, ZTE
	

	(24) 
	
	
	TDD-TDD
	9.1.14.3.2
	E///, HW, ZTE
	


· CA test cases
· List of all the possible test cases
	DS type
	RSRP/RSRQ
	Duplex mode
	Clause of requirements
	Companies’ views

	
	
	
	
	Yes
	No

	CRS based DS
	RSRP
Absolution/Relative
	FDD
	
	HW
	

	
	
	TDD
	
	HW
	

	
	RSRQ
	FDD
	
	HW
	

	
	
	TDD
	
	HW
	

	CSI-RS based DS
	RSRP
Absolute/Relative
	FDD
	
	HW
	

	
	
	TDD
	
	HW
	


· Huawei: to introduce all the CA test cases for RSRP/RSRQ accuracy (This test will verify the absolute RSRP accuracy requirements of the PCC, the absolute RSRP accuracy requirements of the SCC, and the relative RSRP accuracy requirements of the SCC. The test will also verify the primary and secondary component carrier relative RSRP accuracy requirement.)
· Applicability of the test cases:
· Define the following tests: 

· Measurement accuracy requirements for CRS and CSI-RS for both 6RBs and 25RBs
· This test should be run in only one of the bands that the UE supports, not in all the bands since the calibration of the UE RF is already tested through the normal RSRP tests.

· Cell detection and measurement period(event triggered reporting) for CRS and CSI-RS with and without DRX
· For this test we could develop CA, inter-frequency and intra-frequency tests, however, only one of the versions of the test should be performed. Depending on the UE support, the order in which the test could be chosen is CA, inter-freq and intra-freq if the UE is a single band UE.
· Run the non-DRX version of the test in FDD mode and the DRX version in TDD mode for multi-mode UEs.
Discussions:
Huawei: we propose to have both DRX and non-DRX tests.
Ericsson: maybe use DRX for delay requirements. Non-DRX for other test cases.
Huawei: for accuracy we do not test delay.

Qualcomm for accuracy we need to send out the report more frequent.

ALU: non-DRX for delay, DRX for accuracy.
Intel: Support ALU proposal.
ZTE: it depends on the test configuration.
Qualcomm: accuracy test should use non-DRX
Agreements:
· Use DRX for delay test and use non-DRX for accuracy test.
· Define both CRS based test cases and CSI-RS based test cases for SCE RRM core requirements

· If UE support CSI-RS based TP identification, then one CSI-RS based test cases including two reporting event will be conducted, one for cell identification and the other for TP identification.

· If there is UE which only supports CRS based cell identification, then the CRS based test cases will be conducted.

· Do not introduce the inter-frequency FDD-TDD and TDD-FDD test cases for SCE core requirements

· Define the applicability rules for UE under test after specifying the test cases.

· Define the CA non-DRX test cases for SCC of deactivated SCell 
· Test case list:

· Single carrier test cases for core requirements
	DS type
	Carrier frequency type
	Duplex mode
	DRX status
	Clause of requirements
	Whether to introduce

	CRS based DS
	Intra-frequency
	FDD
	DRX
	8.6.2.1.1
	Yes

	
	
	
	Non-DRX
	8.6.2.1.1
	

	
	
	TDD
	DRX
	8.6.2.1.2
	Yes

	
	
	
	Non-DRX
	8.6.2.1.2
	

	(25) 
	Inter-frequency
	FDD-FDD
	DRX
	8.6.2.2.1
	Yes

	(26) 
	
	
	Non-DRX
	8.6.2.2.1
	

	(27) 
	
	TDD-TDD
	DRX
	8.6.2.2.2
	Yes

	(28) 
	
	
	Non-DRX
	8.6.2.2.2
	

	(29) 
	
	FDD-TDD
	DRX
	8.6.2.2.4
	

	(30) 
	
	
	Non-DRX
	8.6.2.2.4
	

	(31) 
	
	TDD-FDD
	DRX
	8.6.2.2.3
	

	(32) 
	
	
	Non-DRX
	8.6.2.2.3
	

	CSI-RS based DS
	Intra-frequency
	FDD
	DRX
	8.6.3.1.1
	Yes

	
	
	
	Non-DRX
	8.6.3.1.1
	

	
	
	TDD
	DRX
	8.6.3.1.2
	Yes

	
	
	
	Non-DRX
	8.6.3.1.2
	

	(33) 
	Inter-frequency
	FDD-FDD
	DRX
	8.6.3.2.1
	Yes

	(34) 
	
	
	Non-DRX
	8.6.3.2.1
	

	(35) 
	
	TDD-TDD
	DRX
	8.6.3.2.2
	Yes

	(36) 
	
	
	Non-DRX
	8.6.3.2.2
	

	(37) 
	
	FDD-TDD
	DRX
	8.6.3.2.4
	

	(38) 
	
	
	Non-DRX
	8.6.3.2.4
	

	(39) 
	
	TDD-FDD
	DRX
	8.6.3.2.3
	

	(40) 
	
	
	Non-DRX
	8.6.3.2.3
	


· CA test case for core requirements
	DS type
	Carrier frequency type
	Duplex mode
	DRX status
	Clause of requirements
	Whether to introduce

	CRS based DS


	PCC
	FDD
	DRX
	8.7.2.1
	

	
	
	
	Non-DRX
	8.7.2.1
	

	
	
	TDD
	DRX
	8.7.2.1
	

	
	
	
	Non-DRX
	8.7.2.1
	

	
	SCC of activated SCell
	FDD
	DRX
	8.7.2.3
	

	
	
	
	Non-DRX
	8.7.2.3
	

	
	
	TDD
	DRX
	8.7.2.3
	

	
	
	
	Non-DRX
	8.7.2.3
	

	
	SCC of deactivated SCell
	FDD
	DRX
	8.7.2.4
	

	
	
	
	Non-DRX
	8.7.2.4
	Yes

	
	
	TDD
	DRX
	8.7.2.4
	

	
	
	
	Non-DRX
	8.7.2.4
	Yes

	CSI-RS based DS
	PCC
	FDD
	DRX
	8.7.3.1
	

	
	
	
	Non-DRX
	8.7.3.1
	

	
	
	TDD
	DRX
	8.7.3.1
	

	
	
	
	Non-DRX
	8.7.3.1
	

	
	SCC of activated SCell
	FDD
	DRX
	8.7.3.3
	

	
	
	
	Non-DRX
	8.7.3.3
	

	
	
	TDD
	DRX
	8.7.3.3
	

	
	
	
	Non-DRX
	8.7.3.3
	

	
	SCC of deactivated SCell
	FDD
	DRX
	8.7.3.4
	

	
	
	
	Non-DRX
	8.7.3.4
	Yes

	
	
	TDD
	DRX
	8.7.3.4
	

	
	
	
	Non-DRX
	8.7.3.4
	Yes


· Singe carrier test cases for performance requirements
	DS type
	RSRP/RSRQ
	Carrier frequency type
	Duplex mode
	Clause of requirements
	Whether to introduce

	CRS based DS
	RSRP 

Absolute/ Relative
	Intra-frequency 
	FDD
	9.1.14.2
	Yes

	
	
	
	TDD
	9.1.14.2
	Yes

	(41) 
	
	Inter-frequency
	FDD-FDD
	9.1.14.2
	Yes

	(42) 
	
	
	TDD-TDD
	9.1.14.2
	Yes

	(43) 
	RSRQ
	Intra-frequency 
	FDD
	9.1.14.4
	Yes

	(44) 
	
	
	TDD
	9.1.14.4
	Yes

	(45) 
	
	Inter-frequency
	FDD-FDD
	9.1.14.4
	Yes

	(46) 
	
	
	TDD-TDD
	9.1.14.4
	Yes

	CSI-RS based DS
	RSRP
Absolute/Relative 
	Intra-frequency
	FDD
	9.1.14.3.1
	Yes

	
	
	
	TDD
	9.1.14.3.1
	Yes

	(47) 
	
	Inter-frequency
	FDD-FDD
	9.1.14.3.2
	Yes

	(48) 
	
	
	TDD-TDD
	9.1.14.3.2
	Yes


· CA test cases for performance requirements
	DS type
	RSRP/RSRQ
	Duplex mode
	Whether to introduce

	
	
	
	

	CRS based DS
	RSRP
Absolution/Relative
	FDD
	Yes

	
	
	TDD
	Yes

	
	RSRQ
	FDD
	Yes

	
	
	TDD
	Yes

	CSI-RS based DS
	RSRP
Absolute/Relative
	FDD
	Yes

	
	
	TDD
	Yes


Applicability: if UE is CA capable, UE needs to pass the CA accuracy test cases, if UE is not CA capable , UE needs to pass the single carrier accuracy test cases.
1.2 Key parameters for the test cases
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.4.3
	R4-150269
	Discussion
	Discussion on testing methodology for SCE
	Huawei, HiSilicon

	6.4.3
	R4-150270
	Approval
	Test case list for SCE
	Huawei, HiSilicon

	6.4.3
	R4-150234
	Discussion
	Discussion on RRM test cases for SCE
	ZTE

	6.4.3
	R4-150647
	Discussion
	RRM tests for SCE for CRS based measurements
	Ericsson

	6.4.3
	R4-150648
	Discussion
	RRM tests for SCE for CSI-RS based measurements
	Ericsson


Open issues: Parameters for test cases
	Test case
	Parameters
	Values

	Single carrier CRS based and CSI-RS based, core requirement (Cell identification, TP identification)
	Number of cells
	2

Cell 1 serving cell; Cell 2 measurement cell

	
	DMTC configurations
	

	
	DMTC periodicity
	160ms

	
	Discover signal occasion duration
	1ms for FDD and 2ms for TDD

	
	DMTC period offset
	Intra-frequency tests: 10 for both cells

Inter-frequency tests: 0 for Cell 1 and 10 for Cell2

	
	CSI-RS configurations for CRS-RS based test
	

	
	CSI-RS resource configuration
	2 for cell 1 and 4 for cell 2

	
	CSI-RS subframeoffset
	0

	
	csi-RS-IndivicualOffset
	0dB

	
	CSI-RS muting
	enable

	
	Bandwidth
	

	
	Intra-frequency tests

Inter-frequency CSI-RS based tests
	Option 1: 5MHz for 
Option 2: 10MHz Measurement bandwidth 25PRB



	
	Inter-frequency CRS based tests
	Option 1: Cell1 BW = 10MHz, Cell2 BW = 1.4 MHz in test 1, Cell2 BW = 5 MHz in test 2
Option 2: 10MHz Measurement bandwidth 25PRB

	
	Side conditions
	Cell1 Es/Noc = 4dB; Cell2 Es/Noc = 4dB; Noc= -98dBm/15kHz

	
	Event to verify
	

	
	For CRS based test
	A3 event

	
	For CSI-RS based test
	C2 event; c2-Offset= -6dB

	
	Test times
	T1 and T2. During time duration T1, the UE shall not have any timing information of cell 2

	
	Propagation conditions
	Option 1: ETU30;

Option 2: ETU70

	
	DRX cycles for DRX test cases
	DRX cycle is 40ms in test 1; DRX cycle is 1280ms in test 2

	
	Time offset between cells
	For intra-frequency test, time offset between cells = CP/2 (synchronous cells)

	
	Gap configuration for inter-frequency test
	

	
	Gap pattern ID
	0

	
	gapOffset
	9

	
	TDD configurations
	

	
	UL/DL configuration
	1

	
	Special subframe configuration
	6

	CA CRS based and CSI-RS based core requirement
	Number of cells
	3, 

Cell1 = PCell on F1, Cell2 = deactivated SCell on F2, Cell3 = neighbour cell on F2

	
	DMTC configurations
	

	
	DMTC periodicity
	160ms

	
	Discover signal occasion duration
	1ms for FDD and 2ms for TDD

	
	DMTC period offset
	0 for Cell1 and 10 for Cell2 and Cell3;

	
	CSI-RS configurations for CSI-RS based tests
	

	
	CSI-RS resource configuration
	2 for cell1, 4 for cell2, 6 for cell3

	
	CSI-RS subframeoffset
	0

	
	csi-RS-IndivicualOffset
	0dB

	
	CSI-RS muting
	enable

	
	Bandwidth
	Option 1: 10MHz for all cells

Option 2: 10MHz Measurement bandwidth 25PRB

	
	MeasCycleSCell
	320 ms on cell2.

	
	Side conditions
	During T1:

Cell1 Es/Noc = 19dB; Cell2 Es/Noc = 19dB; Cell3 Es/Noc = -infinity; Noc= -101dBm/15kHz

During T2:

Cell1 Es/Noc = 19dB; Cell2 Es/Noc = 19dB; Cell3 Es/Noc = 19dB; Noc= -101dBm/15kHz

During T3:

Cell1 Es/Noc = -3dB; Cell2 Es/Noc = -3dB; Cell3 Es/Noc = -3dB; Noc= -101dBm/15kHz

	
	Event to verify
	

	
	For CRS based test
	A2 and A6 events

	
	For CSI-RS based test
	C1-2 and C2 events to verify, 

C2-Offset=-6dB,
c1-Threshold = -93dBm, c1-ReportOnLeave = TRUE

	
	Test times
	T1, T2 and T3. During T1 the UE shall not have any information on cell 3. Immediately at beginning of T2 the transmission power of cell 3 is increased to same level as for cell 2. At beginning of T3 the transmission powers of cells 1, 2 and 3 are reduced below a threshold value.

	
	Propagation conditions
	Option 1: ETU30;

Option 2: ETU70

	
	DRX cycles for DRX test cases
	N/A

	
	Time offset between cells
	Time offset between cells = CP/2 (synchronous cells)

	
	TDD configurations
	

	
	UL/DL configuration
	1

	
	Special subframe configuration
	6

	
	
	

	Single carrier CRS based and CSI-RS based , Performance requirement
	Number of cells
	2

	
	DMTC configurations
	

	
	DMTC periodicity
	160ms

	
	Discover signal occasion duration
	1ms for FDD and 2ms for TDD

	
	DMTC period offset
	Option 1: Intra-frequency tests: 10 for both cells

Inter-frequency tests: 0 for Cell 1 and 10 for Cell2
Option 2: DMTC offset = 1

	
	CSI-RS configurations for CSI-RS based tests
	

	
	CSI-RS resource configuration
	Option 1: 2 for cell1, 4 for cell2
Option 2: 1

	
	CSI-RS subframeoffset
	Option 1: 0

Option 2: 1

	
	CSI-RS muting
	enable

	
	Bandwidth
	Option 1: 1.4MHz for test 1, 5MHz in test 2

Option 2: 10MHz Measurement bandwidth 25PRB

	
	Side conditions
	

	
	CRS based
	CRS RE Es/Iot≤ -6 dB

	
	CSI-RS based
	CSI-RS RE Es/Iot≤ 0 dB

	
	Propagation conditions
	AWGN

	
	DRX cycles for DRX test cases
	N/A

	
	Time offset between cells
	Time offset between cells = CP/2 (synchronous cells)

	
	Gap configuration for inter-frequency test
	

	
	Gap pattern ID
	0

	
	gapOffset
	9

	
	TDD configurations
	

	
	UL/DL configuration
	1

	
	Special subframe configuration
	6

	CA CRS based and CSI-RS based performance requirement
	Number of cells
	3, 

Cell1 = PCell on F1, Cell2 = deactivated SCell on F2, Cell3 = neighbour cell on F2

	
	DMTC configurations
	

	
	DMTC periodicity
	160ms

	
	Discover signal occasion duration
	1ms for FDD and 2ms for TDD

	
	DMTC period offset
	0 for Cell1 and 10 for Cell2 and Cell3;

	
	CSI-RS configurations for CSI-RS based tests
	

	
	CSI-RS resource configuration
	2 for cell1, 4 for cell2, 6 for cell3

	
	CSI-RS subframeoffset
	0

	
	csi-RS-IndivicualOffset
	0dB

	
	CSI-RS muting
	enable

	
	Bandwidth
	Option 1: 1.4MHz for test 1, 5MHz in test 2

Option 2: 10MHz Measurement bandwidth 25PRB

	
	Side conditions
	

	
	CRS based
	CRS RE Es/Iot≤ -6 dB

	
	CSI-RS based
	CSI-RS RE Es/Iot≤ 0 dB

	
	Propagation conditions
	AWGN

	
	DRX cycles for DRX test cases
	N/A

	
	Time offset between cells
	Time offset between cells = CP/2 (synchronous cells)

	
	TDD configurations
	

	
	UL/DL configuration
	1

	
	Special subframe configuration
	6


Agreements for key parameters:
· Bandwidth:

· Single carrier test cases:

· 5MHz for delay test cases, 1.4MHz for accuracy test cases;

· CA test cases:
· 10MHz system bandwidths 

· Measurement bandwidths:

·  25PRB for delay test cases;

· 6PRB for accuracy test cases 
· CA accuracy test cases

· Propagation conditions:

· Test cases for core requirements: ETU30
· Test cases for performance requirements: AWGN

1.3 RSRQ accuracy requirements
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.4.3
	R4-150265
	Approval
	Simulation assumption of RSRQ evaluation for SCE
	Huawei, HiSilicon

	6.4.3
	R4-150231
	Discussion
	Discussion on RSRQ requirement of CRS-based DRS measurement for SCE
	ZTE

	6.4.3
	R4-150346
	Discussion
	RSRQ accuracy requirements for SCE on/off
	Nokia Networks, Nokia Corporation

	6.4.3
	R4-150266
	Discussion
	Evaluation summary on RSRQ requirements for SCE
	Huawei, HiSilicon

	6.4.3
	R4-150497
	Discussion
	Simulation results of DRS based RSRQ measurement accuracy
	LG Electronics

	6.4.3
	R4-150644
	Discussion
	RSRQ accuracy requirements for CRS based discovery signal
	Ericsson

	6.4.3
	R4-150267
	CR
	Cleanup  for RSRQ measurement requirement for SCE
	Huawei, HiSilicon

	6.4.3
	R4-150268
	CR
	CR on RSRQ accuracy requirement for SCE
	Huawei, HiSilicon

	6.4.3
	R4-150645
	CR
	CR on RSRQ accuracy requirements for CRS based discovery signal
	Ericsson


This topic has been handled in the main session. And the CR R4-150645 was agreed, R4-150267 will be revised and R4-150267 was noted.
1.4 SCE requirements for IncMon capable UE
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.4.3
	R4-150301
	Discussion
	Discussion on SCE requirement for IncMon UE
	Huawei, HiSilicon

	6.4.3
	R4-150302
	Approval
	Way forward on SCE requirement for IncMon UE
	Huawei, HiSilicon


This topic has been handled in the main session. Huawei will prepare the way forward for further discussion.
1.5 Nfreq for Cell identification
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.4.3
	R4-150496
	Discussion
	Discussion on identification delay and measurement period for discovery signal measurements
	LG Electronics

	6.4
	R4-150495
	CR
	CR on Nfreq and DMTC periodicity in discovery signal measurements
	LG Electronics


The issue had been discussed in the main session. During the discussion paper was noted and CR will be returned to.
1.6 Way forward and CR-s
Related contribution list:

	6.4.3
	R4-150303
	CR
	Clean up the correction on discovery signal measurements 
	Huawei, HiSilicon

	6.4.3
	R4-150305
	CR
	Introduce CA measurement accuracy requirements for SCE
	Huawei, HiSilicon

	6.4.3
	R4-150235
	CR
	Introduction of test cases for CSI-RS based RSRP accuracy requirements for SCE
	ZTE

	6.4.3
	R4-150498
	CR
	CR on FDD-FDD inter-frequency absolute and relative CRS RSRP accuracies
	LG Electronics

	6.4.3
	R4-150499
	CR
	CR on TDD-TDD inter-frequency absolute and relative CRS RSRP accuracies
	LG Electronics

	6.4
	R4-150494
	CR
	CR on typo of referencing clause in discovery signal measurements for CA
	LG Electronics


In the main session, R4-150498, R4-150499 and R4-150494 were noted. R4-150305 was approved. R4-150235 was withdrawn. R4-150303 will be returned to.
2 SCE Demodulation and CSI requirements

2.1 Demodulation performance requirements
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.4.1
	R4-150057
	Discussion
	Simulation results for 256QAM demodulation tests
	Qualcomm Incorporated

	6.4.1
	R4-150174
	Discussion
	Simulation results of 256QAM demodulation test
	Intel

	6.4.1
	R4-150236
	Discussion
	Further discussion on 256QAM demodulation tests
	ZTE

	6.4.1
	R4-150110
	Discussion
	SCE demodulation requirements
	Huawei, HiSilicon

	6.4.1
	R4-150435
	Discussion
	Simulation result for 256QAM demodulation test
	NTT DOCOMO, INC.

	6.4.1
	R4-151046
	Discussion
	Simulation results for 256QAM demodulation
	LG Electronics

	6.4.1
	R4-150541
	Discussion
	Discussion on PDSCH demodulation test for 256QAM
	MediaTek

	6.4.1
	R4-150555
	Discussion
	Updated simulation results for small cell 256QAM demodulation
	CMCC

	6.4.1
	R4-150872
	Discussion
	Simulation results of PDSCH supporting 256QAM
	Ericsson

	6.4.1
	R4-150873
	Discussion
	Sustained downlink data rate requirements for 256QAM
	Ericsson


Open issues:

· TM4 and TM9 normal test cases
· Simulation results alignment

· TDD FRC:

	Companies
	Scheduled SF TDD
	CSI-RS port number TDD

	Ericsson
	TM4 test:  MCS 20 in SF 1, 4, 6, 9. CFI = 1
TM9 test: MCS 23 in SF 0, 1, 4, 6, 9 without CSI-RS. MCS 22 in SF 4, 9 with CSI-RS. CFI= 2
	4 CSI-RS port

	Qualcomm
	TM4 test: MCS 20 in SF 1, 4, 6, 9. CFI = 1
TM9 test: MCS 23 in SF 0, 1, 4, 6, 9 without CSI-RS. MCS 22 in SF 4, 9 with CSI-RS. CFI= 2
	8 CSI-RS port

	MTK
	TM4 test: MCS 20 in SF 1, 4, 6, 9. CFI = 1

TM9 test: MCS 23 in SF 0, 1, 4, 6, 9 with CSI-RS on SF 4, 9. CFI= 2 
	4 CSI-RS port

	Huawei
	TM4 Test: MCS 20 in SF 4,9,CFI=1

TM9 test: MCS 23 in SF 4, 9 (without CSI-RS on SF 4, 9), CFI= 2
	4 CSI-RS port


· Extra margin:

· Option 1: use 0.8dB margin for 256QAM demodulation performance requirements;

· Option 2: use the averaged STD for 256QAM demodulation performance requirements.
· 256QAM SDR test

· MCS for 256QAM SDR test:

· Option 1: MCS#26 (pros: lower required SNR; cons: no peak data rate test);

· Option 2: MCS#27 (pros: peak data rate test; cons: higher SNR)

· Lower the reference level to 70%, or skip higher coding rate subframes #0 and #5
· Test cases:

· Option 1: Introduce 256QAM SDR tests for 
· 2DL CA + 256QAM SDR test and 3DL CA +256QAM SDR test for all the bandwidth combinations
· TDD FDD CA + 256QAM SDR test;
· DC + 256QAM SDR test

· EPDCCH + 256QAM SDR test for UE categories supporting 256QAM;
· Option 2: Firstly finalize the FDD and TDD 256QAM sustained data rate test and then study the TDD FDD CA 256QAM sustained data rate test.
· Other parameters for test setup:
· Allocate 1 OFDM symbol for PDCCH for all the bandwidths;

· Reserve one subband for SIB transmission on subframe #5 on each CC (to simplify the test setup such that each CC could be allowed as PCell), and schedule all the PRBs on the rest of downlink subframes except for special subframes in TDD;

· PMCH test:
· Delay PMCH 256QAM performance requirements to TEI and focus on finalization of 256QAM TM4/TM9 (TM2 if agreeable) demodulation requirements, sustained data rate requirement and CSI requirements.
Not handled due to lack of time
2.2 CSI requirements
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.4.1
	R4-150056
	Discussion
	Simulation results for 256QAM CQI tests
	Qualcomm Incorporated

	6.4.2
	R4-150237
	Discussion
	Discussion on 256QAM CQI tests
	ZTE

	6.4.2
	R4-150111
	Discussion
	SCE CSI requirements
	Huawei, HiSilicon

	6.4.2
	R4-150542
	Discussion
	Discussion on CSI tests for 256QAM
	MediaTek

	6.4.2
	R4-150874
	Discussion
	CQI test requirements for 256QAM
	Ericsson

	6.4.1
	R4-150112
	CR
	CR for introduction of 256QAM demodulation performance requirements
	Huawei, HiSilicon

	6.4.2
	R4-150113
	CR
	CR for introduction of 256QAM CSI requirements
	Huawei, HiSilicon


Open issues:

· CQI test cases:
· Option 3: PUCCH 1-0 CRS based CQI definition test + PUCCH 1-1 TM9 CSI-RS based dual layer definition test;
· ZTE, Ericsson
· Option 4: PUCCH 1-1 TM4 dual layer CQI definition test + PUSCH 3-1 TM9 CQI fading test

· Huawei

· CQI PUCCH 1-1 test:
· Mismatch issue: Consider using CFI=2 in TM9 CQI test
Not handled due to lack of time






