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9.2
9.2.1	FDD Intra frequency RSRQ Accuracy
9.2.1.1	FDD Intra Frequency Absolute RSRQ Accuracy
9.2.1.1.1	Test purpose
To verify that the FDD intra frequency absolute RSRQ measurement accuracy is within the specified limit for all bands.
9.2.1.1.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 8 and forward. Applicability requires support for FGI bit 16.
9.2.1.1.3	Minimum conformance requirements
The absolute accuracy of RSRQ is defined as the RSRQ measured from a cell on the same frequency as that of the serving cell.
The accuracy requirements in table 9.2.1.1.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to clause I.3.1 for a corresponding Band.
Table 9.2.1.1.3-1: RSRQ FDD intra frequency absolute accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	2.5
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	3.5
	4
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.1.1.3-2.
Table 9.2.1.1.3-2: RSRQ FDD Intra frequency absolute accuracy measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.5.1 and A.9.2.1.
9.2.1.1.4	Test description
9.2.1.1.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.20 for UE with 2Rx RF band and Annex A, Figure A.78a for 4Rx capable UE without any 2Rx RF bands.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.1.1.4.3. 
4.	There is one E-UTRA FDD carrier and two cells specified in each test. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
9.2.1.1.4.2	Test procedure
The three tests consist of Cell 1, serving cell and Cell 2, target cell. The absolute accuracy of RSRQ is defined as the RSRQ measured from a cell on the same frequency as that of the serving cell, Cell 1.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to Table 9.2.1.1.5-2 as appropriate. Propagation conditions are set according to Annex B clause B.1.1.
3.	SS shall transmit an RRCConnectionReconfiguration message.
4.	The UE shall transmit RRCConnectionReconfigurationComplete message.
5.	UE shall transmit periodically MeasurementReport messages.
6.	After 10s wait from Step 3, SS shall check the RSRQ value in periodical MeasurementReport messages. The RSRQ value of Cell 2 reported by the UE is compared to the actual RSRQ value according to Table 9.2.1.1.5-3. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
7.	The SS shall check MeasurementReport messages transmitted by the UE until the confidence level according to G.2.3-1 in clause G.2 is achieved.
8.	Repeat step 1-7 for each sub-test in Table 9.2.1.1.5-2 as appropriate.
9.2.1.1.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] values 4.6 with the following exceptions:
Table 9.2.1.1.4.3-1: Common Exception messages for RSRQ FDD
intra frequency absolute accuracy test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-1
Table H.3.5-4



Table 9.2.1.1.4.3-2: MeasResults: Additional RSRQ FDD intra frequency absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	Identifies the measurement id for the reporting being performed
	

	   measResultServCell SEQUENCE {
	
	
	

	     rsrpResult
	
	Set according to specific test
	

	     rsrqResult
	
	Set according to specific test
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA 
	
	

	   }
	
	
	

	}
	
	
	



Table 9.2.1.1.4.3-3: MeasResultListEUTRA: Additional RSRQ FDD intra frequency absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultListEUTRA::= SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	
	
	

	  physCellId
	PhysicalCellIdentity
	
	

	  measResult SEQUENCE {
	
	
	

	    rsrpResult
	Not present
	
	

	    rsrqResult
	
	Set according to specific test
	

	  }
	
	
	

	}
	
	
	



9.2.1.1.5	Test requirement
Table 9.2.1.1.5-2 defines the primary level settings including test tolerances for all tests.
Each RSRQ FDD intra frequency absolute accuracy test shall meet the reported values test requirements in Table 9.2.1.1.5-3.
Table 9.2.1.1.5-1: Void
Table 9.2.1.1.5-2: Cell Specific Test requirement Parameters for
RSRQ FDD intra frequency absolute accuracy
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Measurement bandwidth
	

	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.1.1
	
	R.0 FDD
	-
	R.0 FDD
	-
	R.0 FDD
	-

	PDSCH allocation
	

	13—36
	-
	13—36
	-
	13—36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.1
	
	R.6 FDD
	R.6 FDD
	R.6 FDD

	OCNG Patterns defined in D.1.1 (OP.1 FDD) and D.1.2 (OP.2 FDD)
	
	OP.1 FDD
	OP.2 FDD
	OP.1 FDD
	OP.2 FDD
	OP.1 FDD
	OP.2 FDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	
	
	

	OCNG_RBNote1 
	
	
	
	
	
	
	

	
Note2
	Bands FDD_A
	dBm/15 kHz
	-85.51
	-103.85
	-116

	
	FDD_B1, FDD_B2
	
	
	
	-115.5

	
	Bands FDD_C
	
	
	
	-115

	
	Bands FDD_D
	
	
	
	-114.5

	
	Bands FDD_E, FDD_F Note 5
	
	
	
	-114

	
	Bands FDD_G
	
	
	
	-113

	
	Bands FDD_H
	
	
	
	-112.5

	

	dB
	-1.76
	-1.76
	-4.7
	-4.7
	-5.17
	-5.17

	RSRPNote3
	Bands FDD_A
	dBm/15 kHz
	-82.51
	-82.51
	-106.75 
	-106.75 
	-119.60
	-119.60

	
	FDD_B1, FDD_B2
	
	
	
	
	
	-119.10
	-119.10

	
	Bands FDD_C
	
	
	
	
	
	-118.60
	-118.60

	
	Bands FDD_D
	
	
	
	
	
	-118.10
	-118.10

	
	Bands FDD_E, FDD_F Note 5
	
	
	
	
	
	-117.60
	-117.60

	
	Bands FDD_G
	
	
	
	
	
	-116.60
	-116.60

	
	Bands FDD_H
	
	
	
	
	
	-116.10
	-116.10

	RSRQNote3
	Bands FDD_A
	dB
	-14.77
	-14.77
	-16.76
	-16.76
	-17.12
	-17.12

	
	FDD_B1, FDD_B2
	
	
	
	
	
	
	

	
	Bands FDD_C
	
	
	
	
	
	
	

	
	Bands FDD_D
	
	
	
	
	
	
	

	
	Bands FDD_E, FDD_F Note 5
	
	
	
	
	
	
	

	
	Bands FDD_G
	
	
	
	
	
	
	

	
	Bands FDD_H
	
	
	
	
	
	
	

	IoNote3
	Bands FDD_A
	dBm/9 MHz
	-50.75
	-73.00
	-85.49

	
	FDD_B1, FDD_B2
	
	
	
	-84.99

	
	Bands FDD_C
	
	
	
	-84.49

	
	Bands FDD_D
	
	
	
	-83.99

	
	Bands FDD_E, FDD_F Note 5
	
	
	
	-83.49

	
	Bands FDD_G
	
	
	
	-82.49

	
	Bands FDD_H
	
	
	
	-81.99

	

	dB
	3
	3
	-2.9
	-2.9
	-3.6
	-3.6

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 3:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 4:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 5:	For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.
NOTE 6:	E-UTRA operating band groups are as defined in clause 3.5.



Table 9.2.1.1.5-3: RSRQ FDD Intra frequency absolute accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	
	All bands
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 2)
	RSRQ_04
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_16
	RSRQ_14
	RSRQ_14

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_01
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_19
	RSRQ_15
	RSRQ_15



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.1.1_2	FDD Intra Frequency Absolute RSRQ Accuracy for UE category 1bis
9.2.1.1_2.1	Test purpose
To verify that the FDD intra frequency absolute RSRQ measurement accuracy is within the specified limit for all bands.
9.2.1.1_2.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 13 and forward of UE category 1bis. Applicability requires support for FGI bit 16.
9.2.1.1_2.3	Minimum conformance requirements
The absolute accuracy of RSRQ is defined as the RSRQ measured from a cell on the same frequency as that of the serving cell.
The accuracy requirements in table 9.2.1.1_2.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to clause I.3.1 for a corresponding Band.
Table 9.2.1.1_2.3-1: RSRQ FDD Intra frequency absolute accuracy for UE category 1bis
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	[3.5]
	[5]
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	[4.5]
	[5]
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in clauses B.4.2 and B.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.1.1_2.3-2.
Table 9.2.1.1_2.3-2: RSRQ FDD Intra frequency absolute accuracy measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.5.5 and A.9.2.1.
9.2.1.1_2.4	Test description
9.2.1.1_2.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.20 using only main UE Tx/Rx antenna.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.1.1_2.4.3. 
4.	There is one E-UTRA FDD carrier and two cells specified in each test. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
9.2.1.1_2.4.2	Test procedure
Same as 9.2.1.1.4.2.
9.2.1.1_2.4.3	Message contents
Same as 9.2.1.1.4.3.
9.2.1.1_2.5	Test requirement
Table 9.2.1.1_2.5-2 defines the primary level settings including test tolerances for all tests.
Each RSRQ FDD intra frequency absolute accuracy test shall meet the reported values test requirements in Table 9.2.1.1_2.5-3.
Table 9.2.1.1_2.5-1: Void
Table 9.2.1.1_2.5-2: Cell Specific Test requirement Parameters for RSRQ FDD intra frequency absolute accuracy
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Measurement bandwidth
	

	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.1.1
	
	R.0 FDD
	-
	R.0 FDD
	-
	R.0 FDD
	-

	PDSCH allocation
	

	13—36
	-
	13—36
	-
	13—36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.1
	
	R.6 FDD
	R.6 FDD
	R.6 FDD

	OCNG Patterns defined in D.1.1 (OP.1 FDD) and D.1.2 (OP.2 FDD)
	
	OP.1 FDD
	OP.2 FDD
	OP.1 FDD
	OP.2 FDD
	OP.1 FDD
	OP.2 FDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	
	
	

	OCNG_RBNote1 
	
	
	
	
	
	
	

	
Note2
	Bands FDD_A
	dBm/15 kHz
	-85.81
	-103.85
	-116

	
	Bands FDD_C
	
	
	
	-115

	
	Bands FDD_D
	
	
	
	-114.5

	
	Bands FDD_E, FDD_F Note 5
	
	
	
	-114

	
	Bands FDD_G
	
	
	
	-113

	
	Bands FDD_H
	
	
	
	-112.5

	

	dB
	-1.76
	-1.76
	-4.7
	-4.7
	-5.17
	-5.17

	RSRPNote3
	Bands FDD_A
	dBm/15 kHz
	-82.51
	-82.51
	-106.75 
	-106.75 
	-119.60
	-119.60

	
	Bands FDD_C
	
	
	
	
	
	-118.60
	-118.60

	
	Bands FDD_D
	
	
	
	
	
	-118.10
	-118.10

	
	Bands FDD_E, FDD_F Note 5
	
	
	
	
	
	-117.60
	-117.60

	
	Bands FDD_G
	
	
	
	
	
	-116.60
	-116.60

	
	Bands FDD_H
	
	
	
	
	
	-116.10
	-116.10

	RSRQNote3
	Bands FDD_A
	dB
	-14.77
	-14.77
	-16.76
	-16.76
	-17.12
	-17.12

	
	Bands FDD_C
	
	
	
	
	
	
	

	
	Bands FDD_D
	
	
	
	
	
	
	

	
	Bands FDD_E, FDD_F Note 5
	
	
	
	
	
	
	

	
	Bands FDD_G
	
	
	
	
	
	
	

	
	Bands FDD_H
	
	
	
	
	
	
	

	IoNote3
	Bands FDD_A
	dBm/9 MHz
	-50.75
	-73.00
	-85.49

	
	Bands FDD_C
	
	
	
	-84.49

	
	Bands FDD_D
	
	
	
	-83.99

	
	Bands FDD_E, FDD_F Note 5
	
	
	
	-83.49

	
	Bands FDD_G
	
	
	
	-82.49

	
	Bands FDD_H
	
	
	
	-81.99

	

	dB
	3
	3
	-2.9
	-2.9
	-3.6
	-3.6

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 2:	 Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 3:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 4:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 5:	For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.
NOTE 6:	E-UTRA operating band groups are as defined in clause 3.5.



Table 9.2.1.1_2.5-3: RSRQ FDD Intra frequency absolute accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	
	All bands
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 2)
	RSRQ_02
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_18
	RSRQ_16
	RSRQ_16

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_00
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_21
	RSRQ_17
	RSRQ_17



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.1.1_3	FDD Intra Frequency Absolute RSRQ Accuracy for CA Idle Mode Measurements
9.2.1.1_3.1	Test purpose
To verify that the FDD intra frequency absolute RSRQ measurement accuracy for CA idle mode measurements is within the specified limit for all bands.
9.2.1.1_3.2	Test applicability
This test applies to E-UTRA FDD UE release 15 and forward capable of IDLE mode measurements for CA. This information is received from UECapabilityInformation.
9.2.1.1_3.3	Minimum conformance requirements
The absolute accuracy of RSRQ is defined as the RSRQ measured from a cell on the same frequency as that of the serving cell.
The accuracy requirements in table 9.2.1.1_3.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to clause I.3.1 for a corresponding Band.
Table 9.2.1.1_3.3-1: RSRQ FDD intra frequency absolute accuracy requirements for CA idle mode measurements
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	4
	5.5
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	5
	5.5
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in 3GPP TS 36.133 [4] clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.1.1_3.3-2.
Table 9.2.1.1_3.3-2: RSRQ FDD Intra frequency absolute accuracy measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.5B and A.9.2.60.
9.2.1.1_3.4	Test description
9.2.1.1_3.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.20 for UE with 2Rx RF band and Annex A, Figure A.78a for 4Rx capable UE without any 2Rx RF bands.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.1.1_3.4.3. 
4.	There is one E-UTRA FDD carrier and two cells specified in each test. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
9.2.1.1_3.4.2	Test procedure
1.	System information combination 3 as defined in 3GPP TS 36.508 [7] clause 4.4.3.1 is used in E-UTRA cells.
2.	The UE is in state Generic RB Established (state 3) on Cell 1 according to 3GPP TS 36.508 [7].
3.	The SS transmits an RRCConnectionRelease message including the measIdleConfig on cell 1.
4.	Wait for 30 s for the UE to enter E-UTRA RRC_IDLE state on Cell 1 and do measurements over cells 1 and 2.
5.	The SS sends RRC Paging message with UE S-TMSI on the cell 1.
6.	The UE shall transmit an RRCConnectionRequest message on the cell 1.
7.	The SS transmits a RRCConnectionSetup message.
8.	The UE shall transmit a RRCConnectionSetupComplete message with idleMeasAvailable.
9.	The SS transmits a SecurityModeCommand message to activate AS security. 
10.	The UE shall transmit a SecurityModeComplete message.
11.	The SS transmits a RRCConnectionReconfiguration message to establish the default bearer with condition SRB2-DRB(1, 0) .
12.	The UE shall transmit an RRCConnectionReconfiguration complete message. 
13.	The SS transmits UEInformationRequest message with idleModeMeasurementReq included.
14.	The UE shall transmit UEInformationResponse message including measResultListIdle.
15.	SS shall check the RSRQ value of Cell 1 and Cell 2 from measResultListIdle message. The RSRQ value of Cell 2 reported by the UE is compared to the actual RSRQ value according to the Table 9.2.1.1_3.5.1. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
16.	SS shall check the MeasurementReport messages transmitted by the UE until the confidence level according to Tables G.2.3-1 in clause G.2 is achieved.
17.	Repeat step 1-16 for each sub-test in Table 9.2.1.1_3.4.2 as appropriate.
9.2.1.1_3.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 9.2.1.1_3.4.3-1: RRCConnectionRelease
	Derivation Path: 3GPP TS 36.508 Table 4.6.1-15

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionRelease ::= SEQUENCE {
	
	
	

	  rrc-TransactionIdentifier
	RRC-TransactionIdentifier-DL
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE {
	
	
	

	      rrcConnectionRelease-r8 SEQUENCE {
	
	
	

	        releaseCause
	other
	
	

	        redirectedCarrierInfo
	Not present
	
	

	        idleModeMobilityControlInfo
	Not present
	
	

	        nonCriticalExtension SEQUENCE {
	
	
	

	          nonCriticalExtension SEQUENCE {
	
	
	

	            nonCriticalExtension SEQUENCE {
	
	
	

	              nonCriticalExtension SEQUENCE {
	
	
	

	                nonCriticalExtension SEQUENCE {
	
	
	

	                 measIdleConfig-r15
	MeasIdleConfigDedicated-r15
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 9.2.1.1_3.4.3-2: MeasIdleConfigDedicated-r15
	Derivation Path: 3GPP TS 36.331, clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasIdleConfigDedicated-r15 ::= SEQUENCE {
	
	
	

	  measIdleCarrierListEUTRA-r15
	EUTRA-CarrierList-r15
	
	

	  measIdleDuration-r15
	sec60
	
	

	}
	
	
	



Table 9.2.1.1_3.4.3-3: EUTRA-CarrierList-r15
	Derivation Path: 3GPP TS 36.331, clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	EUTRA-CarrierList-r15 ::= SEQUENCE (
	2 entries
	
	

	  MeasIdleCarrierEUTRA-r15[1] SEQUENCE {
	
	
	

	    carrierFreq-r15
	Same downlink EARFCN as used for Cell 1
	
	

	    allowedMeasBandwidth-r15
	mbw50
	10 MHz carrier
	

	    validityArea-r15
	Not present
	
	

	    measCellList-r15
	Not present
	
	

	    reportQuantities
	both
	
	

	    qualityThreshold-r15 SEQUENCE {
	
	
	

	      idleRSRP-Threshold-r15
	Not present
	
	

	      idleRSRQ-Threshold-r15
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  MeasIdleCarrierEUTRA-r15[2] SEQUENCE {
	
	
	

	    carrierFreq-r15
	Same downlink EARFCN as used for Cell 2
	
	

	    allowedMeasBandwidth-r15
	mbw50
	10 MHz carrier
	

	    validityArea-r15
	Not present
	
	

	    measCellList-r15
	Not present
	
	

	    reportQuantities
	both
	
	

	    qualityThreshold-r15 SEQUENCE {
	
	
	

	      idleRSRP-Threshold-r15
	Not present
	
	

	      idleRSRQ-Threshold-r15
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 9.2.1.1_3.4.3-4: RRCConnectionSetupComplete
	Derivation Path: 3GPP TS 36.331 clause 6.2.2

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionSetupComplete ::= SEQUENCE {
	
	
	

	  rrc-TransactionIdentifier
	RRC-TransactionIdentifier-UL
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE {
	
	
	

	      rrcConnectionSetupComplete-r8 SEQUENCE {
	
	
	

	        selectedPLMN-Identity
	1
	
	

	        registeredMME SEQUENCE {}
	Not checked
	
	

	        dedicatedInfoNAS SEQUENCE {}
	Present but contents not checked
	
	

	        nonCriticalExtension SEQUENCE {
	
	
	

	          nonCriticalExtension SEQUENCE {
	
	
	

	            nonCriticalExtension SEQUENCE {
	
	
	

	              nonCriticalExtension SEQUENCE {
	
	
	

	                nonCriticalExtension SEQUENCE {
	
	
	

	                  up-CIoT-EPS-Optimisation-r13
	true
	
	UP-CIoT

	                  cp-CIoT-EPS-Optimisation-r13
	true
	
	CP-CIoT

	                  nonCriticalExtension SEQUENCE {
	
	
	

	                    nonCriticalExtension SEQUENCE {
	
	
	

	                      nonCriticalExtension SEQUENCE {
	
	
	

	                        idleMeasAvailable-r15
	true
	Value expected
	

	                      }
	
	
	

	                    }
	
	
	

	                  }
	
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 9.2.1.1_3.4.3-5: UEInformationRequest
	Derivation Path: 3GPP TS 36.331 clause 6.2.2

	Information Element
	Value/remark
	Comment
	Condition

	UEInformationRequest-r9 ::= SEQUENCE {
	
	
	

	  rrc-TransactionIdentifier
	RRC-TransactionIdentifier-DL
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      ueInformationRequest-r9 SEQUENCE {
	
	
	

	        rach-ReportReq-r9
	FALSE
	
	

	        rlf-ReportReq-r9
	FALSE
	
	

	        nonCriticalExtension SEQUENCE {
	
	UEInformationRequest-v930-IEs
	

	          lateNonCriticalExtension
	Not present
	
	

	          nonCriticalExtension SEQUENCE {
	
	UEInformationRequest-v1020-IEs
	

	            logMeasReportReq-r10
	Not present
	
	

	            nonCriticalExtension SEQUENCE {
	
	UEInformationRequest-v1130-IEs
	

	              connEstFailReportReq-r11
	Not present
	
	

	              nonCriticalExtension SEQUENCE {
	
	UEInformationRequest-v1250-IEs
	

	                mobilityHistoryReportReq-r12
	Not present
	
	

	                nonCriticalExtension SEQUENCE {
	
	UEInformationRequest-v1530-IEs
	

	                  idleModeMeasurementReq-r15
	true
	
	

	                  flightPathInfoReq-r15 SEQUENCE {}
	Not present
	
	

	                  nonCriticalExtension SEQUENCE {}
	Not present
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 9.2.1.1_3.4.3-6: UEInformationResponse
	Derivation Path: 3GPP TS 36.331 clause 6.2.2

	Information Element
	Value/remark
	Comment
	Condition

	UEInformationResponse-r9 ::= SEQUENCE {
	
	
	

	  rrc-TransactionIdentifier
	RRC-TransactionIdentifier-UL
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      ueInformationResponse-r9	SEQUENCE {
	
	
	

	        rach-Report-r9 SEQUENCE {}
	Not checked
	
	

	        rlf-Report-r9 SEQUENCE {}
	Not checked
	
	

	        nonCriticalExtension  SEQUENCE {
	
	
	

	          lateNonCriticalExtension
	Not checked
	
	

	          nonCriticalExtension  SEQUENCE {
	
	
	

	            logMeasReport-r10 SEQUENCE {}
	Not checked
	
	

	            nonCriticalExtension  SEQUENCE {
	Not checked
	
	

	              connEstFailReport-r11 SEQUENCE {}
	Not checked
	
	

	              nonCriticalExtension  SEQUENCE {
	
	
	

	                mobilityHistoryReport-r12 SEQUENCE {}
	Not checked
	
	

	                nonCriticalExtension  SEQUENCE {
	
	
	

	                  measResultListIdle-r15
	MeasResultListIdle-r15
	
	

	                  flightPathInfoReport-r15
	Not checked
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 9.2.1.1_3.4.3-7: MeasResultListIdle-r15
	Derivation Path: 3GPP TS 36.331, clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultListIdle-r15::= SEQUENCE {
	List Measurements
	
	

	  MeasResultIdle-r15 SEQUENCE {
	Cell 1 measurements
	
	

	    measResultServingCell-r15 SEQUENCE {
	
	
	

	      rsrpResult-r15
	RSRP-Range,
	
	

	      rsrqResult-r15
	RSRQ-Range-r13
	
	

	    }
	
	
	

	    measResultNeighCells-r15 CHOICE {
	
	
	

	      measResultIdleListEUTRA-r15 SEQUENCE {
	
	
	

	        MeasResultIdleEUTRA-r15 SEQUENCE {
	
	
	

	          carrierFreq-r15
	ARFCN-ValueEUTRA-r9
	Cell2 freq 
	

	          physCellId-r15
	
	
	

	          measResult-r15 SEQUENCE {
	
	
	

	            rsrpResult-r15
	RSRP-Range
	
	

	            rsrqResult-r15
	RSRQ-Range-r13
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



9.2.1.1_3.5	Test requirement
Table 9.2.1.1_3.5-1 defines the primary level settings including test tolerances for all tests.
Each RSRQ FDD intra frequency absolute accuracy test shall meet the reported values test requirements in Table 9.2.1.1_3.5-2.
Table 9.2.1.1_3.5-1: Cell Specific Test Requirement Parameters for RSRQ FDD intra frequency absolute accuracy
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Measurement bandwidth
	

	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.1.1
	
	R.0 FDD
	-
	R.0 FDD
	-
	R.0 FDD
	-

	PDSCH allocation
	

	13—36
	-
	13—36
	-
	13—36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.1
	
	R.6 FDD
	R.6 FDD
	R.6 FDD

	OCNG Patterns defined in D.1.1 (OP.1 FDD) and D.1.2 (OP.2 FDD)
	
	OP.1 FDD
	OP.2 FDD
	OP.1 FDD
	OP.2 FDD
	OP.1 FDD
	OP.2 FDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	
	
	

	OCNG_RBNote1 
	
	
	
	
	
	
	

	
Note2
	Bands FDD_A
	dBm/15 kHz
	-85.81
	-103.85
	-116

	
	Bands FDD_C
	
	
	
	-115

	
	Bands FDD_D
	
	
	
	-114.5

	
	Bands FDD_E, FDD_F Note 5
	
	
	
	-114

	
	Bands FDD_G
	
	
	
	-113

	
	Bands FDD_H
	
	
	
	-112.5

	

	dB
	-1.76
	-1.76
	-4.7
	-4.7
	-5.17
	-5.17

	RSRPNote3
	Bands FDD_A
	dBm/15 kHz
	-82.51
	-82.51
	-106.75 
	-106.75 
	-119.60
	-119.60

	
	Bands FDD_C
	
	
	
	
	
	-118.60
	-118.60

	
	Bands FDD_D
	
	
	
	
	
	-118.10
	-118.10

	
	Bands FDD_E, FDD_F Note 5
	
	
	
	
	
	-117.60
	-117.60

	
	Bands FDD_G
	
	
	
	
	
	-116.60
	-116.60

	
	Bands FDD_H
	
	
	
	
	
	-116.10
	-116.10

	RSRQNote3
	Bands FDD_A
	dB
	-14.77
	-14.77
	-16.76
	-16.76
	-17.12
	-17.12

	
	Bands FDD_C
	
	
	
	
	
	
	

	
	Bands FDD_D
	
	
	
	
	
	
	

	
	Bands FDD_E, FDD_F Note 5
	
	
	
	
	
	
	

	
	Bands FDD_G
	
	
	
	
	
	
	

	
	Bands FDD_H
	
	
	
	
	
	
	

	IoNote3
	Bands FDD_A
	dBm/9 MHz
	-50.75
	-73.00
	-85.49

	
	Bands FDD_C
	
	
	
	-84.49

	
	Bands FDD_D
	
	
	
	-83.99

	
	Bands FDD_E, FDD_F Note 5
	
	
	
	-83.49

	
	Bands FDD_G
	
	
	
	-82.49

	
	Bands FDD_H
	
	
	
	-81.99

	

	dB
	3
	3
	-2.9
	-2.9
	-3.6
	-3.6

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 2:	 Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 3:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 4:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 5:	For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.
NOTE 6:	E-UTRA operating band groups are as defined in clause 3.5.



Table 9.2.1.1_3.5-2: RSRQ FDD Intra frequency absolute
accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	
	All bands
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 2)
	RSRQ_01
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_19
	RSRQ_17
	RSRQ_17

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_00
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_22
	RSRQ_18
	RSRQ_18



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.2	TDD Intra frequency RSRQ Accuracy
9.2.2.1	TDD Intra Frequency Absolute RSRQ Accuracy
9.2.2.1.1	Test purpose
To verify that the TDD intra frequency absolute RSRQ measurement accuracy is within the specified limit for all TDD bands.
9.2.2.1.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 8 and forward. Applicability requires support for FGI bit 16.
9.2.2.1.3	Minimum conformance requirements
The absolute accuracy of RSRQ is defined as the RSRQ measured from a cell on the same frequency as that of the serving cell.
The accuracy requirements in table 9.2.2.1.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports. 
Conditions defined in 3GPP TS 36.101 clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to clause I.3.1 for a corresponding Band.
Table 9.2.2.1.3-1: RSRQ TDD intra frequency absolute accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	2.5
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	3.5
	4
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution.
The mapping of measured quantity is defined in Table 9.2.2.1.3-2. The range in the signalling may be larger than the guaranteed accuracy range.
Table 9.2.2.1.3-2: RSRQ TDD Intra frequency absolute accuracy measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.5.1, 9.1.7 and A.9.2.2.
9.2.2.1.4	Test description
9.2.2.1.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.20 for UE with 2Rx RF band and Annex A, Figure A.78a for 4Rx capable UE without any 2Rx RF bands.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.2.1.4.3. 
4.	There is one E-UTRA TDD carrier and two cells specified in each test. Cell 1 is the cell used for call setup with the power level set according to clause C.0 and C.1 for this test.
9.2.2.1.4.2	Test procedure
The three tests consist of Cell 1, serving cell and Cell 2, target cell. The absolute accuracy of RSRQ is defined as the RSRQ measured from a cell on the same frequency as that of the serving cell, Cell 1.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to Table 9.2.2.1.5-2 as appropriate. Propagation conditions are set according to Annex B clause B.1.1.
3.	SS shall transmit an RRCConnectionReconfiguration message.
4.	The UE shall transmit RRCConnectionReconfigurationComplete message.
5.	UE shall transmit periodically MeasurementReport messages.
6.	After 10s wait from Step 3, SS shall check the RSRQ value in periodical MeasurementReport messages. The RSRQ value of Cell 2 reported by the UE is compared to the actual RSRQ according to Table 9.2.2.1.5-3. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
7.	The SS shall check MeasurementReport messages transmitted by the UE until the confidence level according to Tables G.2.3-1 in clause G.2 is achieved.
8.	Repeat step 1-7 for each sub-test in Table 9.2.2.1.5-2 as appropriate.
9.2.2.1.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] values 4.6 with the following exceptions:
Table 9.2.2.1.4.3-1: Common Exception messages for RSRQ TDD intra frequency absolute accuracy test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-1
Table H.3.5-4



Table 9.2.2.1.4.3-2: MeasResults: Additional RSRQ TDD intra frequency absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	
	

	    meaResuCellltsServCell SEQUENCE {
	
	
	

	     rsrpResult
	
	Set according to specific test
	

	     rsrqResult
	
	Set according to specific test
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA 
	
	

	   }
	
	
	

	}
	
	
	



Table 9.2.2.1.4.3-3: MeasResultListEUTRA: Additional RSRQ TDD intra frequency absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	measResultListEUTRA ::= SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	
	
	

	  physCellId
	 PhysCellId of Cell 2
	
	

	  measResult SEQUENCE {
	
	
	

	    rsrpResult
	Not present
	
	

	    rsrqResult
	
	 Set according to specific test
	

	  }
	
	
	

	}
	
	
	



9.2.2.1.5	Test requirement
Table 9.2.2.1.5-2 defines the primary level settings including test tolerances for all tests.
Each RSRQ TDD intra frequency absolute accuracy test shall meet the reported values test requirements in Table 9.2.2.1.5-3.
Table 9.2.2.1.5-1: Void
Table 9.2.2.1.5-2: Cell Specific Test requirement Parameters for RSRQ TDD intra frequency absolute accuracy
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Special subframe configurationNote1 
	
	6
	6
	6

	Uplink-downlink configurationNote1
	
	1
	1
	1

	Measurement bandwidth
	

	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in  A.1.2
	
	R.0 TDD
	-
	R.0 TDD
	-
	R.0 TDD
	-

	PDSCH allocation
	

	13—36
	-
	13—36
	-
	13—36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in  A.2.2
	
	R.6 TDD
	R.6 TDD
	R.6 TDD

	OCNG Patterns defined in  D.2.1 (OP.1 TDD) and  D.2.2 (OP.2 TDD)
	
	OP.1 TDD
	OP.2 TDD
	OP.1 TDD
	OP.2 TDD
	OP.1 TDD
	OP.2 TDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote2
	
	
	
	
	
	
	

	OCNG_RBNote2 
	
	
	
	
	
	
	

	
Note3
	Bands TDD_A
	dBm/15 kHz
	-85.51
	-103.85
	-116

	
	Bands TDD_C
	
	
	
	-115

	
	Bands TDD_E
	
	
	
	-114

	

	dB
	-1.76
	-1.76
	-4.7
	-4.7
	-5.17
	-5.17

	RSRPNote4
	Bands TDD_A
	dBm/15 kHz
	-82.51
	-82.51
	-106.75
	-106.75
	-119.60
	-119.60

	
	Bands TDD_C
	
	
	
	
	
	-118.60
	-118.60

	
	Bands TDD_E
	
	
	
	
	
	-117.60
	-117.60

	RSRQNote4
	Bands TDD_A, TDD_C, TDD_E
	dB
	-14.77
	-14.77
	-16.76
	-16.76
	-17.12
	-17.12

	IoNote4
	Bands TDD_A
	dBm/9 MHz
	-50.75
	-73.00
	-85.49

	
	Bands TDD_C
	
	
	
	-84.49

	
	Bands TDD_E
	
	
	
	-83.49

	

	dB
	3
	3
	-2.9
	-2.9
	-3.6
	-3.6

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 3:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 4:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 5:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 6:	E-UTRA operating band groups are as defined in clause 3.5.



Table 9.2.2.1.5-3: RSRQ TDD Intra frequency absolute accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	
	All bands
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 2)
	RSRQ_04
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_16
	RSRQ_14
	RSRQ_14

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_01
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_19
	RSRQ_15
	RSRQ_15



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.2.1_2	TDD Intra Frequency Absolute RSRQ Accuracy for UE category 1bis
9.2.2.1_2.1	Test purpose
To verify that the TDD intra frequency absolute RSRQ measurement accuracy is within the specified limit for all TDD bands.
9.2.2.1_2.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 13 and forward of UE category 1bis. Applicability requires support for FGI bit 16.
9.2.2.1_2.3	Minimum conformance requirements
Same as 9.2.1.1_1.3.
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.5.5 and A.9.2.2.
9.2.2.1_2.4	Test description
9.2.2.1_2.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.20 using only main UE Tx/Rx antenna.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.2.1_2.4.3. 
4.	There is one E-UTRA TDD carrier and two cells specified in each test. Cell 1 is the cell used for call setup with the power level set according to clause C.0 and C.1 for this test.
9.2.2.1_2.4.2	Test procedure
The three tests consist of Cell 1, serving cell and Cell 2, target cell. The absolute accuracy of RSRQ is defined as the RSRQ measured from a cell on the same frequency as that of the serving cell, Cell 1.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to Table 9.2.2.1_.5-2 as appropriate. Propagation conditions are set according to Annex B clause B.1.1.
3.	SS shall transmit an RRCConnectionReconfiguration message.
4.	The UE shall transmit RRCConnectionReconfigurationComplete message.
5.	UE shall transmit periodically MeasurementReport messages.
6.	After 10s wait from Step 3, SS shall check the RSRQ value in periodical MeasurementReport messages. The RSRQ value of Cell 2 reported by the UE is compared to the actual RSRQ according to Table 9.2.2.1_2.5-3. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
7.	The SS shall check MeasurementReport messages transmitted by the UE until the confidence level according to Tables G.2.3-1 in clause G.2 is achieved.
8.	Repeat step 1-7 for each sub-test in Table 9.2.2.1_2.5-2 as appropriate.
9.2.2.1_2.4.3	Message contents
Same as 9.2.2.1.4.3.
9.2.2.1_2.5	Test requirement
Table 9.2.2.1_2.5-2 defines the primary level settings including test tolerances for all tests.
Each RSRQ TDD intra frequency absolute accuracy test shall meet the reported values test requirements in Table 9.2.2.1_2.5-3.
Table 9.2.2.1_2.5-1: Void
Table 9.2.2.1_2.5-2: Cell Specific Test requirement Parameters for RSRQ TDD intra frequency absolute accuracy
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Special subframe configurationNote1 
	
	6
	6
	6

	Uplink-downlink configurationNote1
	
	1
	1
	1

	Measurement bandwidth
	

	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in  A.1.2
	
	R.0 TDD
	-
	R.0 TDD
	-
	R.0 TDD
	-

	PDSCH allocation
	

	13—36
	-
	13—36
	-
	13—36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in  A.2.2
	
	R.6 TDD
	R.6 TDD
	R.6 TDD

	OCNG Patterns defined in  D.2.1 (OP.1 TDD) and  D.2.2 (OP.2 TDD)
	
	OP.1 TDD
	OP.2 TDD
	OP.1 TDD
	OP.2 TDD
	OP.1 TDD
	OP.2 TDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote2
	
	
	
	
	
	
	

	OCNG_RBNote2 
	
	
	
	
	
	
	

	
Note3
	Bands TDD_A
	dBm/15 kHz
	-85.81
	-103.85
	-116

	
	Bands TDD_C
	
	
	
	-115

	
	Bands TDD_E
	
	
	
	-114

	

	dB
	-1.76
	-1.76
	-4.7
	-4.7
	-5.17
	-5.17

	RSRPNote4
	Bands TDD_A
	dBm/15 kHz
	-82.51
	-82.51
	-106.75
	-106.75
	-119.60
	-119.60

	
	Bands TDD_C
	
	
	
	
	
	-118.60
	-118.60

	
	Bands TDD_E
	
	
	
	
	
	-117.60
	-117.60

	RSRQNote4
	Bands TDD_A, TDD_C, TDD_E
	dB
	-14.77
	-14.77
	-16.76
	-16.76
	-17.12
	-17.12

	IoNote4
	Bands TDD_A
	dBm/9 MHz
	-50.75
	-73.00
	-85.49

	
	Bands TDD_C
	
	
	
	-84.49

	
	Bands TDD_E
	
	
	
	-83.49

	

	dB
	3
	3
	-2.9
	-2.9
	-3.6
	-3.6

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 3:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 4:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 5:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 6:	E-UTRA operating band groups are as defined in clause 3.5.



Table 9.2.2.1_2.5-3: RSRQ TDD Intra frequency absolute
accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	
	All bands
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 2)
	RSRQ_02
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_18
	RSRQ_16
	RSRQ_16

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_00
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_21
	RSRQ_17
	RSRQ_17



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.3	FDD - FDD Inter frequency RSRQ Accuracy
9.2.3.1	FDD - FDD Inter Frequency Absolute RSRQ Accuracy
9.2.3.1.1	Test purpose
To verify that the FDD - FDD inter frequency absolute RSRQ measurement accuracy is within the specified limit for all bands.
9.2.3.1.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 8 and forward. Applicability requires support for FGI bits 16 and 25.
9.2.3.1.3	Minimum conformance requirements
The absolute accuracy of RSRQ is defined as the RSRQ measured from a cell that has different carrier frequency from the serving cell.
The accuracy requirements in table 9.2.3.1.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports. 
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to clause I.3.3 for a corresponding Band.
Table 9.2.3.1.3-1: RSRQ FDD - FDD inter frequency absolute accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	2.5
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	3.5
	4
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.3.1.3-2.
Table 9.2.3.1.3-2: RSRQ FDD - FDD Inter frequency absolute accuracy measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.6.1 and A.9.2.3.
9.2.3.1.4	Test description
9.2.3.1.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.14 for UE with 2Rx RF band and Annex A, Figure A.78 (without using the faders) for 4Rx capable UE without any 2Rx RF bands.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.3.1.4.3. 
4.	There are two E-UTRA FDD carriers and one cell on each carrier specified in each test. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
9.2.3.1.4.2	Test procedure
The three tests consist of Cell 1, serving cell and Cell 2, target cell. The absolute accuracy of RSRQ is defined as the RSRQ measured from a cell that has different carrier frequency from the serving cell, Cell 1.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to Table 9.2.3.1.5-2 for the test interval as appropriate. Propagation conditions are set according to Annex B clause B.1.1.
3.	SS shall transmit an RRCConnectionReconfiguration message.
4.	The UE shall transmit RRCConnectionReconfigurationComplete message.
5.	UE shall transmit periodically MeasurementReport messages.
6.	After 10s wait from Step 3, SS shall check the RSRQ value in periodical MeasurementReport messages. The RSRQ value of Cell 2 reported by the UE is compared to the actual RSRQ value according to Table 9.2.3.1.5-3. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
7.	The SS shall check MeasurementReport messages transmitted by the UE until the confidence level according to table G.2.3-1 in clause G.2 is achieved.
8.	Repeat step 1-7 for each test interval in Table 9.2.3.1.5-2 as appropriate.
9.2.3.1.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] values 4.6 with the following exceptions:
Table 9.2.3.1.4.3-1: Common Exception messages for RSRQ FDD - FDD inter frequency absolute accuracy test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-2
Table H.3.5-4



Table 9.2.3.1.4.3-2: MeasResults: Additional RSRQ FDD - FDD inter frequency absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	Identifies the measurement id for the reporting being performed
	

	   measResultServCell SEQUENCE {
	
	
	

	     rsrpResult
	
	Set according to specific test
	

	     rsrqResult
	
	Set according to specific test
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA 
	
	

	   }
	
	
	

	}
	
	
	



Table 9.2.3.1.4.3-3: MeasResultListEUTRA: Additional RSRQ FDD - FDD inter frequency absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultListEUTRA::= SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	
	
	

	  physCellId
	PhysCellId
	
	

	  measResult SEQUENCE {
	
	 
	

	    rsrpResult
	Not present 
	
	

	    rsrqResult
	
	Set according to specific test
	

	  }
	
	
	

	}
	
	
	



9.2.3.1.5	Test requirement
Table 9.2.3.1.5-2 defines the primary level settings including test tolerances for all tests.
Each RSRQ FDD - FDD inter frequency absolute accuracy test shall meet the reported values test requirements in Table 9.2.3.1.5-3.
Table 9.2.3.1.5-1: Void
Table 9.2.3.1.5-2: Cell Specific Test requirement Parameters for RSRQ FDD - FDD inter frequency absolute accuracy
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	2
	1
	2
	1
	2

	BWchannel
	MHz
	10
	10
	10
	10
	10
	10

	Gap Pattern Id
	
	0
	-
	0
	-
	0
	-

	Measurement bandwidth 
	

	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.1.1
	
	R.0 FDD
	-
	R.0 FDD
	-
	R.0 FDD
	-

	PDSCH allocation
	

	13—36
	-
	13—36
	-
	13—36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.1
	
	R.6 FDD
	R.6 FDD
	R.6 FDD

	OCNG Patterns defined in D.1.1 (OP.1 FDD) and D.1.2 (OP.2 FDD)
	
	OP.1 FDD
	OP.2 FDD
	OP.1 FDD
	OP.2 FDD
	OP.1 FDD
	OP.2 FDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	
	
	

	OCNG_RBNote1 
	
	
	
	
	
	
	

	
Note2

	Bands FDD_A
	dBm/15 kHz
	-80.0
	-81.1
	-104.7
	-104.7
	-119.5
	-119.2

	
	FDD_B1, FDD_B2
	
	
	
	
	
	-119
	-118.7

	
	Bands FDD_C
	
	
	
	
	
	-118.5
	-118.2

	
	Bands FDD_D
	
	
	
	
	
	-118
	-117.7

	
	Bands FDD_E, FDD_F Note 5 
	
	
	
	
	
	-117.5
	-117.2

	
	Bands FDD_G
	
	
	
	
	
	-116.5
	-116.2

	
	Bands FDD_H
	
	
	
	
	
	-116
	-115.7

	

	dB
	-1.75
	-1.75
	-4.0
	-3.2
	-4.0
	-3.2

	RSRPNote3
	Bands FDD_A
	dBm/15 kHz
	-81.75
	-82.85
	-108.70
	-107.90
	-123.5
	-122.4

	
	FDD_B1, FDD_B2
	
	
	
	
	
	-123
	-121.9

	
	Bands FDD_C
	
	
	
	
	
	-122.5
	-121.4

	
	Bands FDD_D
	
	
	
	
	
	-122.0
	-120.9

	
	Bands FDD_E, FDD_F Note 5 
	
	
	
	
	
	-121.5
	-120.4

	
	Bands FDD_G
	
	
	
	
	
	-120.5
	-119.4

	
	Bands FDD_H
	
	
	
	
	
	-120.0
	-118.9

	RSRQNote3
	Bands FDD_A
	dB
	-14.76
	-14.76
	-16.25
	-15.69
	-16.25
	-15.69

	
	FDD_B1, FDD_B2
	
	
	
	
	
	
	

	
	Bands FDD_C
	
	
	
	
	
	
	

	
	Bands FDD_D
	
	
	
	
	
	
	

	
	Bands FDD_E, FDD_F Note 5 
	
	
	
	
	
	
	

	
	Bands FDD_G
	
	
	
	
	
	
	

	
	Bands FDD_H
	
	
	
	
	
	
	

	IoNote3
	Bands FDD_A
	dBm/9 MHz
	-50.00
	-51.10
	-75.46
	-75.22
	-90.26
	-89.72

	
	FDD_B1, FDD_B2
	
	
	
	
	
	-89.75
	-89.22

	
	Bands FDD_C
	
	
	
	
	
	-89.26
	-88.72

	
	Bands FDD_D
	
	
	
	
	
	-88.76
	-88.22

	
	Bands FDD_E, FDD_F Note 5 
	
	
	
	
	
	-88.26
	-87.72

	
	Bands FDD_G
	
	
	
	
	
	-87.26
	-86.72

	
	Bands FDD_H
	
	
	
	
	
	-86.76
	-86.22

	

	dB
	-1.75
	-1.75
	-4.0
	-3.2
	-4.0
	-3.2

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 3:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 4:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 5:	For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.
NOTE 6:	E-UTRA operating band groups are as defined in 3GPP TS 36.133 [4] clause 3.5.



Table 9.2.3.1.5-3: RSRQ FDD - FDD inter frequency absolute accuracy requirements
for the reported values
	
	Test 1
	Test 2
	Test 3

	Normal Conditions

	Lowest reported value (Cell 2)
	RSRQ_04
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_16
	RSRQ_16
	RSRQ_16

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_01
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_19
	RSRQ_17
	RSRQ_17



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.3.1_2	FDD - FDD Inter Frequency Absolute RSRQ Accuracy for UE category 1bis
9.2.3.1_2.1	Test purpose
To verify that the FDD - FDD inter frequency absolute RSRQ measurement accuracy is within the specified limit for all bands.
9.2.3.1_2.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 13 and forward of UE category 1bis. Applicability requires support for FGI bits 16 and 25.
9.2.3.1_2.3	Minimum conformance requirements
The absolute accuracy of RSRQ is defined as the RSRQ measured from a cell that has different carrier frequency from the serving cell.
The accuracy requirements in table 9.2.3.1_2.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports. 
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to clause I.3.3 for a corresponding Band.
Table 9.2.3.1_2.3-1: RSRQ FDD-FDD Inter frequency absolute accuracy for UE category 1bis
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	[3.5]
	[5]
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	[4.5]
	[5]
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in clauses B.4.2 and B.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.3.1_2.3-2.
Table 9.2.3.1_2.3-2: RSRQ FDD - FDD Inter frequency absolute accuracy measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB


The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.6.5 and A.9.2.3.
9.2.3.1_2.4	Test description
9.2.3.1_2.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.14 using only main UE Tx/Rx antenna.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.3.1_2.4.3.
4.	There are two E-UTRA FDD carriers and one cell on each carrier specified in each test. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
9.2.3.1_2.4.2	Test procedure
Same as 9.2.3.1.4.2.
9.2.3.1_2.4.3	Message contents
Same as 9.2.3.1.4.3.
9.2.3.1_2.5	Test requirement
Table 9.2.3.1_2.5-2 defines the primary level settings including test tolerances for all tests.
Each RSRQ FDD - FDD inter frequency absolute accuracy test shall meet the reported values test requirements in Table 9.2.3.1_2.5-3.
Table 9.2.3.1_2.5-1: Void
Table 9.2.3.1_2.5-2: Cell Specific Test requirement Parameters for RSRQ FDD - FDD inter frequency absolute accuracy
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	2
	1
	2
	1
	2

	BWchannel
	MHz
	10
	10
	10
	10
	10
	10

	Gap Pattern Id
	
	0
	-
	0
	-
	0
	-

	Measurement bandwidth 
	

	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.1.1
	
	R.0 FDD
	-
	R.0 FDD
	-
	R.0 FDD
	-

	PDSCH allocation
	

	13—36
	-
	13—36
	-
	13—36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.1
	
	R.6 FDD
	R.6 FDD
	R.6 FDD

	OCNG Patterns defined in D.1.1 (OP.1 FDD) and D.1.2 (OP.2 FDD)
	
	OP.1 FDD
	OP.2 FDD
	OP.1 FDD
	OP.2 FDD
	OP.1 FDD
	OP.2 FDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	
	
	

	OCNG_RBNote1 
	
	
	
	
	
	
	

	
Note2
	Bands FDD_A
	dBm/15 kHz
	-80.0
	-81.1
	-104.7
	-104.7
	-119.5
	-119.2

	
	Bands FDD_C
	
	
	
	
	
	-118.5
	-118.2

	
	Bands FDD_D
	
	
	
	
	
	-118
	-117.7

	
	Bands FDD_E, FDD_F Note 5 
	
	
	
	
	
	-117.5
	-117.2

	
	Bands FDD_G
	
	
	
	
	
	-116.5
	-116.2

	
	Bands FDD_H
	
	
	
	
	
	-116
	-115.7

	

	dB
	-1.75
	-1.75
	-4.0
	-3.2
	-4.0
	-3.2

	RSRPNote3
	Bands FDD_A
	dBm/15 kHz
	-81.75
	-82.85
	-108.70
	-107.90
	-123.5
	-122.4

	
	Bands FDD_C
	
	
	
	
	
	-122.5
	-121.4

	
	Bands FDD_D
	
	
	
	
	
	-122.0
	-120.9

	
	Bands FDD_E, FDD_F Note 5 
	
	
	
	
	
	-121.5
	-120.4

	
	Bands FDD_G
	
	
	
	
	
	-120.5
	-119.4

	
	Bands FDD_H
	
	
	
	
	
	-120.0
	-118.9

	RSRQNote3
	Bands FDD_A
	dB
	-14.76
	-14.76
	-16.25
	-15.69
	-16.25
	-15.69

	
	Bands FDD_C
	
	
	
	
	
	
	

	
	Bands FDD_D
	
	
	
	
	
	
	

	
	Bands FDD_E, FDD_F Note 5 
	
	
	
	
	
	
	

	
	Bands FDD_G
	
	
	
	
	
	
	

	
	Bands FDD_H
	
	
	
	
	
	
	

	IoNote3
	Bands FDD_A
	dBm/9 MHz
	-50.00
	-51.10
	-75.46
	-75.22
	-90.26
	-89.72

	
	Bands FDD_C
	
	
	
	
	
	-89.26
	-88.72

	
	Bands FDD_D
	
	
	
	
	
	-88.76
	-88.22

	
	Bands FDD_E, FDD_F Note 5 
	
	
	
	
	
	-88.26
	-87.72

	
	Bands FDD_G
	
	
	
	
	
	-87.26
	-86.72

	
	Bands FDD_H
	
	
	
	
	
	-86.76
	-86.22

	

	dB
	-1.75
	-1.75
	-4.0
	-3.2
	-4.0
	-3.2

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 3:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 4:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 5:	For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.
NOTE 6:	E-UTRA operating band groups are as defined in 3GPP TS 36.133 [4] clause 3.5.



Table 9.2.3.1_2.5-3: RSRQ FDD - FDD inter frequency absolute accuracy requirements
for the reported values
	
	Test 1
	Test 2
	Test 3

	Normal Conditions

	Lowest reported value (Cell 2)
	RSRQ_02
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_18
	RSRQ_18
	RSRQ_18

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_00
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_21
	RSRQ_19
	RSRQ_19



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.3.1_3	FDD - FDD Inter Frequency Absolute RSRQ Accuracy for CA Idle Mode Measurements for Overlapping Carrier
9.2.3.1_3.1	Test purpose
To verify that the FDD - FDD inter frequency absolute RSRQ measurement accuracy for CA idle mode measurements for overlapping carriers is within the specified limit for all bands.
9.2.3.1_3.2	Test applicability
This test applies to E-UTRA FDD UE release 15 and forward capable of IDLE mode measurements for CA. This information is received from UECapabilityInformation.
9.2.3.1_3.3	Minimum conformance requirements
The absolute accuracy of RSRQ is defined as the RSRQ measured from a cell that has different carrier frequency from the serving cell.
The accuracy requirements in table 9.2.3.1_3.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports. 
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to clause I.3.3 for a corresponding Band.
Table 9.2.3.1_3.3-1: RSRQ FDD - FDD inter frequency absolute accuracy requirements for CA idle mode measurements for overlapping carriers
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	4
	5.5
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	5
	5.5
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in 3GPP TS 36.133 [4] clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.3.1_3.3-2.
Table 9.2.3.1_3.3-2: RSRQ FDD - FDD Inter frequency absolute accuracy measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.6B.2 and A.9.2.61.
9.2.3.1_3.4	Test description
9.2.3.1_3.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.14 for UE with 2Rx RF band and Annex A, Figure A.78 (without using the faders) for 4Rx capable UE without any 2Rx RF bands.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.3.1_3.4.3. 
4.	There are two E-UTRA FDD carriers and one cell on each carrier specified in each test. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
9.2.3.1_3.4.2	Test procedure
The three tests consist of Cell 1, serving cell and Cell 2, target cell. The absolute accuracy of RSRQ is defined as the RSRQ measured from a cell that has different carrier frequency from the serving cell, Cell 1.
1.	System information combination 3 as defined in 3GPP TS 36.508 [7] clause 4.4.3.1 is used in E-UTRA cells.
2.	The UE is in state Generic RB Established (state 3) on Cell 1 according to 3GPP TS 36.508 [7].
3.	The SS transmits an RRCConnectionRelease message including the measIdleConfig on cell 1.
4.	Wait for 30 s for the UE to enter E-UTRA RRC_IDLE state on Cell 1 and do measurements over cells 1 and 2.
5.	The SS sends RRC Paging message with UE S-TMSI on the cell 1.
6.	The UE shall transmit an RRCConnectionRequest message on the cell 1.
7.	The SS transmits a RRCConnectionSetup message.
8.	The UE shall transmit a RRCConnectionSetupComplete message with idleMeasAvailable.
9.	The SS transmits a SecurityModeCommand message to activate AS security. 
10.	The UE shall transmit a SecurityModeComplete message.
11.	The SS transmits a RRCConnectionReconfiguration message to establish the default bearer with condition SRB2-DRB(1, 0) .
12.	The UE shall transmit an RRCConnectionReconfiguration complete message. 
13.	The SS transmits UEInformationRequest message with idleModeMeasurementReq included.
14.	The UE shall transmit UEInformationResponse message including measResultListIdle.
15.	SS shall check the RSRQ value of Cell 1 and Cell 2 from measResultListIdle message. The RSRQ value of Cell 2 reported by the UE is compared to the actual RSRQ value according to the Table 9.2.3.1_3.5.2. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
16.	SS shall check the MeasurementReport messages transmitted by the UE until the confidence level according to Tables G.2.3-1 in clause G.2 is achieved.
17.	Repeat step 1-16 for each sub-test in Table 9.2.3.1_3.5.2 as appropriate.
9.2.3.1_3.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] values 4.6 with the following exceptions:
Table 9.2.3.1_3.4.3-1: RRCConnectionRelease
	Derivation Path: 3GPP TS 36.508 Table 4.6.1-15

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionRelease ::= SEQUENCE {
	
	
	

	  rrc-TransactionIdentifier
	RRC-TransactionIdentifier-DL
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE {
	
	
	

	      rrcConnectionRelease-r8 SEQUENCE {
	
	
	

	        releaseCause
	other
	
	

	        redirectedCarrierInfo
	Not present
	
	

	        idleModeMobilityControlInfo
	Not present
	
	

	        nonCriticalExtension SEQUENCE {
	
	
	

	          nonCriticalExtension SEQUENCE {
	
	
	

	            nonCriticalExtension SEQUENCE {
	
	
	

	              nonCriticalExtension SEQUENCE {
	
	
	

	                nonCriticalExtension SEQUENCE {
	
	
	

	                 measIdleConfig-r15
	MeasIdleConfigDedicated-r15
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 9.2.3.1_3.4.3-2: MeasIdleConfigDedicated-r15
	Derivation Path: 3GPP TS 36.331, clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasIdleConfigDedicated-r15 ::= SEQUENCE {
	
	
	

	  measIdleCarrierListEUTRA-r15
	EUTRA-CarrierList-r15
	
	

	  measIdleDuration-r15
	sec60
	
	

	}
	
	
	



Table 9.2.3.1_3.4.3-3: EUTRA-CarrierList-r15
	Derivation Path: 3GPP TS 36.331, clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	EUTRA-CarrierList-r15 ::= SEQUENCE (
	2 entries
	
	

	  MeasIdleCarrierEUTRA-r15[1] SEQUENCE {
	
	
	

	    carrierFreq-r15
	Same downlink EARFCN as used for Cell 1
	
	

	    allowedMeasBandwidth-r15
	mbw50
	10 MHz carrier
	

	    validityArea-r15
	Not present
	
	

	    measCellList-r15
	Not present
	
	

	    reportQuantities
	both
	
	

	    qualityThreshold-r15 SEQUENCE {
	
	
	

	      idleRSRP-Threshold-r15
	Not present
	
	

	      idleRSRQ-Threshold-r15
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  MeasIdleCarrierEUTRA-r15[2] SEQUENCE {
	
	
	

	    carrierFreq-r15
	Same downlink EARFCN as used for Cell 2
	
	

	    allowedMeasBandwidth-r15
	mbw50
	10 MHz carrier
	

	    validityArea-r15
	Not present
	
	

	    measCellList-r15
	Not present
	
	

	    reportQuantities
	both
	
	

	    qualityThreshold-r15 SEQUENCE {
	
	
	

	      idleRSRP-Threshold-r15
	Not present
	
	

	      idleRSRQ-Threshold-r15
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 9.2.3.1_3.4.3-4: RRCConnectionSetupComplete
	Derivation Path: 3GPP TS 36.331 clause 6.2.2

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionSetupComplete ::= SEQUENCE {
	
	
	

	  rrc-TransactionIdentifier
	RRC-TransactionIdentifier-UL
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE {
	
	
	

	      rrcConnectionSetupComplete-r8 SEQUENCE {
	
	
	

	        selectedPLMN-Identity
	1
	
	

	        registeredMME SEQUENCE {}
	Not checked
	
	

	        dedicatedInfoNAS SEQUENCE {}
	Present but contents not checked
	
	

	        nonCriticalExtension SEQUENCE {
	
	
	

	          nonCriticalExtension SEQUENCE {
	
	
	

	            nonCriticalExtension SEQUENCE {
	
	
	

	              nonCriticalExtension SEQUENCE {
	
	
	

	                nonCriticalExtension SEQUENCE {
	
	
	

	                  up-CIoT-EPS-Optimisation-r13
	true
	
	UP-CIoT

	                  cp-CIoT-EPS-Optimisation-r13
	true
	
	CP-CIoT

	                  nonCriticalExtension SEQUENCE {
	
	
	

	                    nonCriticalExtension SEQUENCE {
	
	
	

	                      nonCriticalExtension SEQUENCE {
	
	
	

	                        idleMeasAvailable-r15
	true
	Value expected
	

	                      }
	
	
	

	                    }
	
	
	

	                  }
	
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 9.2.3.1_3.4.3-5: UEInformationRequest
	Derivation Path: 3GPP TS 36.331 clause 6.2.2

	Information Element
	Value/remark
	Comment
	Condition

	UEInformationRequest-r9 ::= SEQUENCE {
	
	
	

	  rrc-TransactionIdentifier
	RRC-TransactionIdentifier-DL
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      ueInformationRequest-r9 SEQUENCE {
	
	
	

	        rach-ReportReq-r9
	FALSE
	
	

	        rlf-ReportReq-r9
	FALSE
	
	

	        nonCriticalExtension SEQUENCE {
	
	UEInformationRequest-v930-IEs
	

	          lateNonCriticalExtension
	Not present
	
	

	          nonCriticalExtension SEQUENCE {
	
	UEInformationRequest-v1020-IEs
	

	            logMeasReportReq-r10
	Not present
	
	

	            nonCriticalExtension SEQUENCE {
	
	UEInformationRequest-v1130-IEs
	

	              connEstFailReportReq-r11
	Not present
	
	

	              nonCriticalExtension SEQUENCE {
	
	UEInformationRequest-v1250-IEs
	

	                mobilityHistoryReportReq-r12
	Not present
	
	

	                nonCriticalExtension SEQUENCE {
	
	UEInformationRequest-v1530-IEs
	

	                  idleModeMeasurementReq-r15
	true
	
	

	                  flightPathInfoReq-r15 SEQUENCE {}
	Not present
	
	

	                  nonCriticalExtension SEQUENCE {}
	Not present
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 9.2.3.1_3.4.3-6: UEInformationResponse
	Derivation Path: 3GPP TS 36.331 clause 6.2.2

	Information Element
	Value/remark
	Comment
	Condition

	UEInformationResponse-r9 ::= SEQUENCE {
	
	
	

	  rrc-TransactionIdentifier
	RRC-TransactionIdentifier-UL
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      ueInformationResponse-r9	SEQUENCE {
	
	
	

	        rach-Report-r9 SEQUENCE {}
	Not checked
	
	

	        rlf-Report-r9 SEQUENCE {}
	Not checked
	
	

	        nonCriticalExtension  SEQUENCE {
	
	
	

	          lateNonCriticalExtension
	Not checked
	
	

	          nonCriticalExtension  SEQUENCE {
	
	
	

	            logMeasReport-r10 SEQUENCE {}
	Not checked
	
	

	            nonCriticalExtension  SEQUENCE {
	Not checked
	
	

	              connEstFailReport-r11 SEQUENCE {}
	Not checked
	
	

	              nonCriticalExtension  SEQUENCE {
	
	
	

	                mobilityHistoryReport-r12 SEQUENCE {}
	Not checked
	
	

	                nonCriticalExtension  SEQUENCE {
	
	
	

	                  measResultListIdle-r15
	MeasResultListIdle-r15
	
	

	                  flightPathInfoReport-r15
	Not checked
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 9.2.3.1_3.4.3-7: MeasResultListIdle-r15
	Derivation Path: 3GPP TS 36.331, clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultListIdle-r15::= SEQUENCE {
	List Measurements
	
	

	  MeasResultIdle-r15 SEQUENCE {
	Cell 1 measurements
	
	

	    measResultServingCell-r15 SEQUENCE {
	
	
	

	      rsrpResult-r15
	RSRP-Range,
	
	

	      rsrqResult-r15
	RSRQ-Range-r13
	
	

	    }
	
	
	

	    measResultNeighCells-r15 CHOICE {
	
	
	

	      measResultIdleListEUTRA-r15 SEQUENCE {
	
	
	

	        MeasResultIdleEUTRA-r15 SEQUENCE {
	
	
	

	          carrierFreq-r15
	ARFCN-ValueEUTRA-r9
	Cell2 freq 
	

	          physCellId-r15
	
	
	

	          measResult-r15 SEQUENCE {
	
	
	

	            rsrpResult-r15
	RSRP-Range
	
	

	            rsrqResult-r15
	RSRQ-Range-r13
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



9.2.3.1_3.5	Test requirement
Table 9.2.3.1_3.5-1 defines the primary level settings including test tolerances for all tests.
Each RSRQ FDD - FDD inter frequency absolute accuracy test shall meet the reported values test requirements in Table 9.2.3.1_3.5-3.
Table 9.2.3.1_3.5-1: Cell Specific Test requirement Parameters for RSRQ FDD - FDD inter frequency absolute accuracy for CA idle mode measurements for overlapping carriers
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Measurement bandwidth
	

	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.1.1
	
	R.0 FDD
	-
	R.0 FDD
	-
	R.0 FDD
	-

	PDSCH allocation
	

	13—36
	-
	13—36
	-
	13—36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.1
	
	R.6 FDD
	R.6 FDD
	R.6 FDD

	OCNG Patterns defined in D.1.1 (OP.1 FDD) and D.1.2 (OP.2 FDD)
	
	OP.1 FDD
	OP.2 FDD
	OP.1 FDD
	OP.2 FDD
	OP.1 FDD
	OP.2 FDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	
	
	

	OCNG_RBNote1 
	
	
	
	
	
	
	

	
Note2
	Bands FDD_A
	dBm/15 kHz
	-80
	-81.1
	-104.7
	-104.7
	-119.5
	-119.2

	
	FDD_B1, FDD_B2
	
	
	
	
	
	-119
	-118.7

	
	Bands FDD_C
	
	
	
	
	
	-118.5
	-118.2

	
	Bands FDD_D
	
	
	
	
	
	-118
	-117.7

	
	Bands FDD_E, FDD_F Note 5
	
	
	
	
	
	-117.5
	-117.2

	
	Bands FDD_G
	
	
	
	
	
	-116.5
	-116.2

	
	Bands FDD_H
	
	
	
	
	
	-116
	-115.7

	

	dB
	-1.75
	-1.75
	-4
	-3.2
	-4
	-3.2

	RSRPNote3
	Bands FDD_A
	dBm/15 kHz
	-81.75
	-82.85
	-108.7 
	-107.9
	-123.5
	-122.4

	
	FDD_B1, FDD_B2
	
	
	
	
	
	-123
	-121.9

	
	Bands FDD_C
	
	
	
	
	
	-122.5
	-121.4

	
	Bands FDD_D
	
	
	
	
	
	-122
	-120.9

	
	Bands FDD_E, FDD_F Note 5
	
	
	
	
	
	-121.5
	-120.4

	
	Bands FDD_G
	
	
	
	
	
	-120.5
	-119.4

	
	Bands FDD_H
	
	
	
	
	
	-120
	-118.9

	RSRQNote3
	Bands FDD_A
	dB
	-14.76
	-14.76
	-16.25
	-15.69
	-16.25
	-15.69

	
	FDD_B1, FDD_B2
	
	
	
	
	
	
	

	
	Bands FDD_C
	
	
	
	
	
	
	

	
	Bands FDD_D
	
	
	
	
	
	
	

	
	Bands FDD_E, FDD_F Note 5
	
	
	
	
	
	
	

	
	Bands FDD_G
	
	
	
	
	
	
	

	
	Bands FDD_H
	
	
	
	
	
	
	

	IoNote3
	Bands FDD_A
	dBm/9 MHz
	-50
	-51.1
	-75.46
	-75.22
	-90.26
	-89.72

	
	FDD_B1, FDD_B2
	
	
	
	
	
	-89.76
	-89.22

	
	Bands FDD_C
	
	
	
	
	
	-89.26
	-88.72

	
	Bands FDD_D
	
	
	
	
	
	-88.76
	-88.22

	
	Bands FDD_E, FDD_F Note 5
	
	
	
	
	
	-88.26
	-87.72

	
	Bands FDD_G
	
	
	
	
	
	-87.26
	-86.72

	
	Bands FDD_H
	
	
	
	
	
	-81.99
	-86.22

	

	dB
	-1.75
	-1,75
	-4.0
	-3.2
	-4.0
	-3.2

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 3:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 4:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 5:	For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.
NOTE 6:	E-UTRA operating band groups are as defined in clause 3.5.



Table 9.2.3.1_3.5-2: RSRQ FDD - FDD inter frequency absolute accuracy requirements
for the reported values
	
	Test 1
	Test 2
	Test 3

	Normal Conditions

	Lowest reported value (Cell 2)
	RSRQ_01
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_19
	RSRQ_19
	RSRQ_19

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_00
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_22
	RSRQ_20
	RSRQ_20



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.3.1_4	FDD - FDD Inter Frequency Absolute RSRQ Accuracy for CA Idle Mode Measurements for Non-overlapping Carriers
9.2.3.1_4.1	Test purpose
To verify that the FDD - FDD inter frequency absolute RSRQ measurement accuracy for CA idle mode measurements for non-overlapping carriers is within the specified limit for all bands.
9.2.3.1_4.2	Test applicability
This test applies to E-UTRA FDD UE release 15 and forward capable of IDLE mode measurements for CA. This information is received from UECapabilityInformation.
9.2.3.1_4.3	Minimum conformance requirements
The absolute accuracy of RSRQ is defined as the RSRQ measured from a cell that has different carrier frequency from the serving cell.
The accuracy requirements in table 9.2.3.1_4.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to clause I.3.3 for a corresponding Band.
Table 9.2.3.1_4.3-1: RSRQ FDD - FDD inter frequency absolute accuracy requirements for CA idle mode measurements for non-overlapping carriers
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	5
	6.5
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	6
	6.5
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in clauses B.4.2 and B.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.3.1_4.3-2.
Table 9.2.3.1_4.3-2: RSRQ FDD - FDD Inter frequency absolute accuracy measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.6B.3 and A.9.2.62.
9.2.3.1_4.4	Test description
9.2.3.1_4.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.14 for UE with 2Rx RF band and Annex A, Figure A.78 (without using the faders) for 4Rx capable UE without any 2Rx RF bands.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.3.1_4.4.3. 
4.	There are two E-UTRA FDD carriers and one cell on each carrier specified in each test. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
9.2.3.1_4.4.2	Test procedure
The three tests consist of Cell 1, serving cell and Cell 2, target cell. The absolute accuracy of RSRQ is defined as the RSRQ measured from a cell that has different carrier frequency from the serving cell, Cell 1.
1.	System information combination 3 as defined in 3GPP TS 36.508 [7] clause 4.4.3.1 is used in E-UTRA cells.
2.	The UE is in state Generic RB Established (state 3) on Cell 1 according to 3GPP TS 36.508 [7].
3.	The SS transmits an RRCConnectionRelease message including the measIdleConfig on cell 1.
4.	Wait for 30 s for the UE to enter E-UTRA RRC_IDLE state on Cell 1 and do measurements over cells 1 and 2.
5.	The SS sends RRC Paging message with UE S-TMSI on the cell 1.
6.	The UE shall transmit an RRCConnectionRequest message on the cell 1.
7.	The SS transmits a RRCConnectionSetup message.
8.	The UE shall transmit a RRCConnectionSetupComplete message with idleMeasAvailable.
9.	The SS transmits a SecurityModeCommand message to activate AS security. 
10.	The UE shall transmit a SecurityModeComplete message.
11.	The SS transmits a RRCConnectionReconfiguration message to establish the default bearer with condition SRB2-DRB(1, 0) .
12.	The UE shall transmit an RRCConnectionReconfiguration complete message. 
13.	The SS transmits UEInformationRequest message with idleModeMeasurementReq included.
14.	The UE shall transmit UEInformationResponse message including measResultListIdle.
15.	SS shall check the RSRQ value of Cell 1 and Cell 2 from measResultListIdle message. The RSRQ value of Cell 2 reported by the UE is compared to the actual RSRQ value according to the Table 9.2.3.1_4.5.2. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
16.	SS shall check the MeasurementReport messages transmitted by the UE until the confidence level according to Tables G.2.3-1 in clause G.2 is achieved.
17.	Repeat step 1-16 for each sub-test in Table 9.2.3.1_4.5.2 as appropriate.
9.2.3.1_4.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] values 4.6 with the following exceptions:
Table 9.2.3.1_4.4.3-1: RRCConnectionRelease
	Derivation Path: 3GPP TS 36.508 Table 4.6.1-15

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionRelease ::= SEQUENCE {
	
	
	

	  rrc-TransactionIdentifier
	RRC-TransactionIdentifier-DL
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE {
	
	
	

	      rrcConnectionRelease-r8 SEQUENCE {
	
	
	

	        releaseCause
	other
	
	

	        redirectedCarrierInfo
	Not present
	
	

	        idleModeMobilityControlInfo
	Not present
	
	

	        nonCriticalExtension SEQUENCE {
	
	
	

	          nonCriticalExtension SEQUENCE {
	
	
	

	            nonCriticalExtension SEQUENCE {
	
	
	

	              nonCriticalExtension SEQUENCE {
	
	
	

	                nonCriticalExtension SEQUENCE {
	
	
	

	                 measIdleConfig-r15
	MeasIdleConfigDedicated-r15
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 9.2.3.1_4.4.3-2: MeasIdleConfigDedicated-r15
	Derivation Path: 3GPP TS 36.331, clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasIdleConfigDedicated-r15 ::= SEQUENCE {
	
	
	

	  measIdleCarrierListEUTRA-r15
	EUTRA-CarrierList-r15
	
	

	  measIdleDuration-r15
	sec60
	
	

	}
	
	
	



Table 9.2.3.1_4.4.3-3: EUTRA-CarrierList-r15
	Derivation Path: 3GPP TS 36.331, clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	EUTRA-CarrierList-r15 ::= SEQUENCE (
	2 entries
	
	

	  MeasIdleCarrierEUTRA-r15[1] SEQUENCE {
	
	
	

	    carrierFreq-r15
	Same downlink EARFCN as used for Cell 1
	
	

	    allowedMeasBandwidth-r15
	mbw50
	10 MHz carrier
	

	    validityArea-r15
	Not present
	
	

	    measCellList-r15
	Not present
	
	

	    reportQuantities
	both
	
	

	    qualityThreshold-r15 SEQUENCE {
	
	
	

	      idleRSRP-Threshold-r15
	Not present
	
	

	      idleRSRQ-Threshold-r15
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  MeasIdleCarrierEUTRA-r15[2] SEQUENCE {
	
	
	

	    carrierFreq-r15
	Same downlink EARFCN as used for Cell 2
	
	

	    allowedMeasBandwidth-r15
	mbw50
	10 MHz carrier
	

	    validityArea-r15
	Not present
	
	

	    measCellList-r15
	Not present
	
	

	    reportQuantities
	both
	
	

	    qualityThreshold-r15 SEQUENCE {
	
	
	

	      idleRSRP-Threshold-r15
	Not present
	
	

	      idleRSRQ-Threshold-r15
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 9.2.3.1_4.4.3-4: RRCConnectionSetupComplete
	Derivation Path: 3GPP TS 36.331 clause 6.2.2

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionSetupComplete ::= SEQUENCE {
	
	
	

	  rrc-TransactionIdentifier
	RRC-TransactionIdentifier-UL
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE {
	
	
	

	      rrcConnectionSetupComplete-r8 SEQUENCE {
	
	
	

	        selectedPLMN-Identity
	1
	
	

	        registeredMME SEQUENCE {}
	Not checked
	
	

	        dedicatedInfoNAS SEQUENCE {}
	Present but contents not checked
	
	

	        nonCriticalExtension SEQUENCE {
	
	
	

	          nonCriticalExtension SEQUENCE {
	
	
	

	            nonCriticalExtension SEQUENCE {
	
	
	

	              nonCriticalExtension SEQUENCE {
	
	
	

	                nonCriticalExtension SEQUENCE {
	
	
	

	                  up-CIoT-EPS-Optimisation-r13
	true
	
	UP-CIoT

	                  cp-CIoT-EPS-Optimisation-r13
	true
	
	CP-CIoT

	                  nonCriticalExtension SEQUENCE {
	
	
	

	                    nonCriticalExtension SEQUENCE {
	
	
	

	                      nonCriticalExtension SEQUENCE {
	
	
	

	                        idleMeasAvailable-r15
	true
	Value expected
	

	                      }
	
	
	

	                    }
	
	
	

	                  }
	
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 9.2.3.1_4.4.3-5: UEInformationRequest
	Derivation Path: 3GPP TS 36.331 clause 6.2.2

	Information Element
	Value/remark
	Comment
	Condition

	UEInformationRequest-r9 ::= SEQUENCE {
	
	
	

	  rrc-TransactionIdentifier
	RRC-TransactionIdentifier-DL
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      ueInformationRequest-r9 SEQUENCE {
	
	
	

	        rach-ReportReq-r9
	FALSE
	
	

	        rlf-ReportReq-r9
	FALSE
	
	

	        nonCriticalExtension SEQUENCE {
	
	UEInformationRequest-v930-IEs
	

	          lateNonCriticalExtension
	Not present
	
	

	          nonCriticalExtension SEQUENCE {
	
	UEInformationRequest-v1020-IEs
	

	            logMeasReportReq-r10
	Not present
	
	

	            nonCriticalExtension SEQUENCE {
	
	UEInformationRequest-v1130-IEs
	

	              connEstFailReportReq-r11
	Not present
	
	

	              nonCriticalExtension SEQUENCE {
	
	UEInformationRequest-v1250-IEs
	

	                mobilityHistoryReportReq-r12
	Not present
	
	

	                nonCriticalExtension SEQUENCE {
	
	UEInformationRequest-v1530-IEs
	

	                  idleModeMeasurementReq-r15
	true
	
	

	                  flightPathInfoReq-r15 SEQUENCE {}
	Not present
	
	

	                  nonCriticalExtension SEQUENCE {}
	Not present
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 9.2.3.1_4.4.3-6: UEInformationResponse
	Derivation Path: 3GPP TS 36.331 clause 6.2.2

	Information Element
	Value/remark
	Comment
	Condition

	UEInformationResponse-r9 ::= SEQUENCE {
	
	
	

	  rrc-TransactionIdentifier
	RRC-TransactionIdentifier-UL
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      ueInformationResponse-r9	SEQUENCE {
	
	
	

	        rach-Report-r9 SEQUENCE {}
	Not checked
	
	

	        rlf-Report-r9 SEQUENCE {}
	Not checked
	
	

	        nonCriticalExtension  SEQUENCE {
	
	
	

	          lateNonCriticalExtension
	Not checked
	
	

	          nonCriticalExtension  SEQUENCE {
	
	
	

	            logMeasReport-r10 SEQUENCE {}
	Not checked
	
	

	            nonCriticalExtension  SEQUENCE {
	Not checked
	
	

	              connEstFailReport-r11 SEQUENCE {}
	Not checked
	
	

	              nonCriticalExtension  SEQUENCE {
	
	
	

	                mobilityHistoryReport-r12 SEQUENCE {}
	Not checked
	
	

	                nonCriticalExtension  SEQUENCE {
	
	
	

	                  measResultListIdle-r15
	MeasResultListIdle-r15
	
	

	                  flightPathInfoReport-r15
	Not checked
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 9.2.3.1_4.4.3-7: MeasResultListIdle-r15
	Derivation Path: 3GPP TS 36.331, clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultListIdle-r15::= SEQUENCE {
	List Measurements
	
	

	  MeasResultIdle-r15 SEQUENCE {
	Cell 1 measurements
	
	

	    measResultServingCell-r15 SEQUENCE {
	
	
	

	      rsrpResult-r15
	RSRP-Range,
	
	

	      rsrqResult-r15
	RSRQ-Range-r13
	
	

	    }
	
	
	

	    measResultNeighCells-r15 CHOICE {
	
	
	

	      measResultIdleListEUTRA-r15 SEQUENCE {
	
	
	

	        MeasResultIdleEUTRA-r15 SEQUENCE {
	
	
	

	          carrierFreq-r15
	ARFCN-ValueEUTRA-r9
	Cell2 freq 
	

	          physCellId-r15
	
	
	

	          measResult-r15 SEQUENCE {
	
	
	

	            rsrpResult-r15
	RSRP-Range
	
	

	            rsrqResult-r15
	RSRQ-Range-r13
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



9.2.3.1_4.5	Test requirement
Table 9.2.3.1_4.5-1 defines the primary level settings including test tolerances for all tests.
Each RSRQ FDD - FDD inter frequency absolute accuracy test shall meet the reported values test requirements in Table 9.2.3.1_4.5-2.
Table 9.2.3.1_4.5-1: Cell Specific Test requirement Parameters for RSRQ FDD - FDD inter frequency absolute accuracy for CA idle mode measurements for non-overlapping carriers
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Measurement bandwidth
	

	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.1.1
	
	R.0 FDD
	-
	R.0 FDD
	-
	R.0 FDD
	-

	PDSCH allocation
	

	13—36
	-
	13—36
	-
	13—36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.1
	
	R.6 FDD
	R.6 FDD
	R.6 FDD

	OCNG Patterns defined in D.1.1 (OP.1 FDD) and D.1.2 (OP.2 FDD)
	
	OP.1 FDD
	OP.2 FDD
	OP.1 FDD
	OP.2 FDD
	OP.1 FDD
	OP.2 FDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	
	
	

	OCNG_RBNote1 
	
	
	
	
	
	
	

	
Note2
	Bands FDD_A
	dBm/15 kHz
	-80
	-81.1
	-104.7
	-104.7
	-119.5
	-119.2

	
	FDD_B1, FDD_B2
	
	
	
	
	
	-119
	-118.7

	
	Bands FDD_C
	
	
	
	
	
	-118.5
	-118.2

	
	Bands FDD_D
	
	
	
	
	
	-118
	-117.7

	
	Bands FDD_E, FDD_F Note 5
	
	
	
	
	
	-117.5
	-117.2

	
	Bands FDD_G
	
	
	
	
	
	-116.5
	-116.2

	
	Bands FDD_H
	
	
	
	
	
	-116
	-115.7

	

	dB
	-1.75
	-1.75
	-4
	-3.2
	-4
	-3.2

	RSRPNote3
	Bands FDD_A
	dBm/15 kHz
	-81.75
	-82.85
	-108.7 
	-107.9
	-123.5
	-122.4

	
	FDD_B1, FDD_B2
	
	
	
	
	
	-123
	-121.9

	
	Bands FDD_C
	
	
	
	
	
	-122.5
	-121.4

	
	Bands FDD_D
	
	
	
	
	
	-122
	-120.9

	
	Bands FDD_E, FDD_F Note 5
	
	
	
	
	
	-121.5
	-120.4

	
	Bands FDD_G
	
	
	
	
	
	-120.5
	-119.4

	
	Bands FDD_H
	
	
	
	
	
	-120
	-118.9

	RSRQNote3
	Bands FDD_A
	dB
	-14.76
	-14.76
	-16.25
	-15.69
	-16.25
	-15.69

	
	FDD_B1, FDD_B2
	
	
	
	
	
	
	

	
	Bands FDD_C
	
	
	
	
	
	
	

	
	Bands FDD_D
	
	
	
	
	
	
	

	
	Bands FDD_E, FDD_F Note 5
	
	
	
	
	
	
	

	
	Bands FDD_G
	
	
	
	
	
	
	

	
	Bands FDD_H
	
	
	
	
	
	
	

	IoNote3
	Bands FDD_A
	dBm/9 MHz
	-50
	-51.1
	-75.46
	-75.22
	-90.26
	-89.72

	
	FDD_B1, FDD_B2
	
	
	
	
	
	-89.76
	-89.22

	
	Bands FDD_C
	
	
	
	
	
	-89.26
	-88.72

	
	Bands FDD_D
	
	
	
	
	
	-88.76
	-88.22

	
	Bands FDD_E, FDD_F Note 5
	
	
	
	
	
	-88.26
	-87.72

	
	Bands FDD_G
	
	
	
	
	
	-87.26
	-86.72

	
	Bands FDD_H
	
	
	
	
	
	-81.99
	-86.22

	

	dB
	-1.75
	-1,75
	-4.0
	-3.2
	-4.0
	-3.2

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 3:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 4:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 5:	For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.
NOTE 6:	E-UTRA operating band groups are as defined in clause 3.5.



Table 9.2.3.1_4.5-2: RSRQ FDD - FDD inter frequency absolute accuracy requirements
for the reported values
	
	Test 1
	Test 2
	Test 3

	Normal Conditions

	Lowest reported value (Cell 2)
	RSRQ_00
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_21
	RSRQ_21
	RSRQ_21

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_00
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_24
	RSRQ_22
	RSRQ_22



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.3.2	FDD - FDD Inter Frequency Relative Accuracy of RSRQ
9.2.3.2.1	Test purpose
To verify that the FDD - FDD inter frequency relative accuracy measurement of RSRQ is within the specified limit for all bands.
9.2.3.2.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 8 and forward. Applicability requires support for FGI bits 16 and 25.
9.2.3.2.3	Minimum conformance requirements
The relative accuracy of RSRQ in inter frequency case is defined as the RSRQ measured from one cell compared to the RSRQ measured from another cell on a different frequency.
The accuracy requirements in table 9.2.3.2.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports. 
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP1,2|dBm according to clause I.3.4 for a corresponding Band


| Channel 1_Io ‑Channel 2_Io |  20 dB
Table 9.2.3.2.3-1: RSRQ FDD - FDD inter frequency relative accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	3
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	4
	4
	-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.3.2.3-2.
Table 9.2.3.2.3-2: RSRQ FDD - FDD Inter frequency relative accuracy measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.6.2 and A.9.2.3.
9.2.3.2.4	Test description
9.2.3.2.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.14 for UE with 2Rx RF band and Annex A, Figure A.78 (without using the faders) for 4Rx capable UE without any 2Rx RF bands.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.3.2.4.3. 
4.	There are two E-UTRA FDD carriers and one cell on each carrier specified in the test. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
9.2.3.2.4.2	Test procedure
The three tests consist of Cell 1, serving cell and Cell 2, target cell. The relative accuracy of RSRQ is defined as the RSRQ measured from one cell compared to the RSRQ measured from another cell on a different frequency.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to Table 9.2.3.2.5-2 for the test interval as appropriate. Propagation conditions are set according to Annex B clause B.1.1.
3.	SS shall transmit an RRCConnectionReconfiguration message.
4.	The UE shall transmit RRCConnectionReconfigurationComplete message.
5.	UE shall transmit periodically MeasurementReport messages.
6.	After 10s wait from Step 3, SS shall check the RSRQ value of Cell 1 and Cell 2 in periodical MeasurementReport messages. The reported RSRQ value for Cell 2 is compared to the reported RSRQ value for Cell 1 for each MeasurementReport message. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
7.	The SS shall check MeasurementReport messages transmitted by the UE until the confidence level according to G.2.3-1 in clause G.2 is achieved.
8.	Repeat step 1-7 for each test interval in Table 9.2.3.2.5-2 as appropriate.
9.2.3.2.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] values 4.6 with the following exceptions:
Table 9.2.3.2.4.3-1: Common Exception messages for RSRQ FDD - FDD inter frequency relative accuracy test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-2
Table H.3.5-4



Table 9.2.3.2.4.3-2: MeasResults: Additional RSRQ FDD - FDD inter frequency relative accuracy test requirement
	Derivation Path: 3GPP TS 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	Identifies the measurement id for the reporting being performed 
	

	    measResultServCell SEQUENCE {
	
	
	

	     rsrpResult
	
	Set according to specific test
	

	     rsrqResult
	
	Set according to specific test
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA 
	
	

	   }
	
	
	

	}
	
	
	



Table 9.2.3.2.4.3-3: MeasResultListEUTRA: Additional RSRQ FDD - FDD inter frequency absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultListEUTRA::= SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	
	
	

	  physCellId
	PhysicalCellIdentity
	
	

	  measResult SEQUENCE {
	
	
	

	    rsrpResult
	Not present
	
	

	    rsrqResult
	
	Set according to specific test
	

	  }
	
	
	

	}
	
	
	



9.2.3.2.5	Test requirement
Table 9.2.3.2.5-2 defines the primary level settings including test tolerances for all tests. 
Each RSRQ FDD - FDD inter frequency relative accuracy test shall meet the reported values test requirements in Table 9.2.3.2.5-3.
Table 9.2.3.2.5-1: Void
Table 9.2.3.2.5-2: Cell Specific Test requirement Parameters for RSRQ FDD - FDD inter frequency relative accuracy
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	2
	1
	2
	1
	2

	BWchannel
	MHz
	10
	10
	10
	10
	10
	10

	Gap Pattern Id
	
	0
	-
	0
	-
	0
	-

	Measurement bandwidth 
	

	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.1.1
	
	R.0 FDD
	-
	R.0 FDD
	-
	R.0 FDD
	-

	PDSCH allocation
	

	13—36
	-
	13—36
	-
	13—36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.1
	
	R.6 FDD
	R.6 FDD
	R.6 FDD

	OCNG Patterns defined in D.1.1 (OP.1 FDD) and D.1.2 (OP.2 FDD)
	
	OP.1 FDD
	OP.2 FDD
	OP.1 FDD
	OP.2 FDD
	OP.1 FDD
	OP.2 FDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	
	
	

	OCNG_RBNote1 
	
	
	
	
	
	
	

	
Note2
	Bands FDD_A
	dBm/15 kHz
	-81.1
	-81.1
	-104.7
	-104.7
	-119.5
	-119.2

	
	FDD_B1, FDD_B2
	
	
	
	
	
	-119
	-118.7

	
	Bands FDD_C
	
	
	
	
	
	-118.5
	-118.2

	
	Bands FDD_D
	
	
	
	
	
	-118
	-117.7

	
	Bands FDD_E, FDD_F Note 5 
	
	
	
	
	
	-117.5
	-117.2

	
	Bands FDD_G
	
	
	
	
	
	-116.5
	-116.2

	
	Bands FDD_H
	
	
	
	
	
	-116
	-115.7

	

	dB
	-1.75
	-1.75
	-4.0
	-3.2
	-4.0
	-3.2

	RSRPNote3
	Bands FDD_A
	dBm/15 kHz
	-82.85
	-82.85
	-108.70
	-107.90
	-123.5
	-122.4

	
	FDD_B1, FDD_B2
	
	
	
	
	
	-122
	-121.9

	
	Bands FDD_C
	
	
	
	
	
	-122.5
	-121.4

	
	Bands FDD_D
	
	
	
	
	
	-122.0
	-120.9

	
	Bands FDD_E, FDD_F Note 5 
	
	
	
	
	
	-121.5
	-120.4

	
	Bands FDD_G
	
	
	
	
	
	-120.5
	-119.4

	
	Bands FDD_H
	
	
	
	
	
	-120.0
	-118.9

	RSRQNote3
	Bands FDD_A
	dB
	-14.76
	-14.76
	-16.25
	-15.69
	-16.25
	-15.69

	
	FDD_B1, FDD_B2
	
	
	
	
	
	
	

	
	Bands FDD_C
	
	
	
	
	
	
	

	
	Bands FDD_D
	
	
	
	
	
	
	

	
	Bands FDD_E, FDD_F Note 5 
	
	
	
	
	
	
	

	
	Bands FDD_G
	
	
	
	
	
	
	

	
	Bands FDD_H
	
	
	
	
	
	
	

	IoNote3
	Bands FDD_A
	dBm/9 MHz
	-51.10
	-51.10
	-75.46
	-75.22
	-90.26
	-89.72

	
	FDD_B1, FDD_B2
	
	
	
	
	
	-89.76
	-89.22

	
	Bands FDD_C
	
	
	
	
	
	-89.26
	-88.72

	
	Bands FDD_D
	
	
	
	
	
	-88.76
	-88.22

	
	Bands FDD_E, FDD_F Note 5 
	
	
	
	
	
	-88.26
	-87.72

	
	Bands FDD_G
	
	
	
	
	
	-87.26
	-86.72

	
	Bands FDD_H
	
	
	
	
	
	-86.76
	-86.22

	

	dB
	-1.75
	-1.75
	-4.0
	-3.2
	-4.0
	-3.2

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 3:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 4:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 5:	For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.
NOTE 6:	E-UTRA operating band groups are as defined in clause 3.5.



Table 9.2.3.2.5-3: RSRQ FDD inter frequency relative accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	Normal Conditions

	Lowest reported value (Cell 2)
	RSRQ_x - 8 
	RSRQ_x - 9
	RSRQ_x - 9

	Highest reported value (Cell 2)
	RSRQ_x +8
	RSRQ_x +11
	RSRQ_x +11

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_x - 10
	RSRQ_x - 9
	RSRQ_x - 9

	Highest reported value (Cell 2)
	RSRQ_x + 10
	RSRQ_x + 11
	RSRQ_x + 11

	RSRQ_x is the reported value of Cell 1



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.3.2_2	FDD - FDD Inter Frequency Relative Accuracy of RSRQ for UE category 1bis
9.2.3.2_2.1	Test purpose
To verify that the FDD - FDD inter frequency relative accuracy measurement of RSRQ is within the specified limit for all bands.
9.2.3.2_2.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 13 and forward of UE category 1bis. Applicability requires support for FGI bits 16 and 25.
9.2.3.2_2.3	Minimum conformance requirements
The relative accuracy of RSRQ in inter frequency case is defined as the RSRQ measured from one cell compared to the RSRQ measured from another cell on a different frequency.
The accuracy requirements in table 9.2.3.2_2.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports. 
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP1,2|dBm according to clause I.3.4 for a corresponding Band


| Channel 1_Io ‑Channel 2_Io |  20 dB
Table 9.2.3.2_2.3-1: RSRQ FDD-FDD Inter frequency relative accuracy for UE category 1bis
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	[4]
	[5]
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	[5]
	[5]
	-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in clauses B.4.2 and B.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.3.2_2.3-2.
Table 9.2.3.2_2.3-2: RSRQ FDD - FDD Inter frequency relative accuracy measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.6.6 and A.9.2.3.
9.2.3.2_2.4	Test description
9.2.3.2_2.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.14 using only main UE Tx/Rx antenna.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.3.2_2.4.3.
4.	There are two E-UTRA FDD carriers and one cell on each carrier specified in the test. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
9.2.3.2_2.4.2	Test procedure
Same as 9.2.3.2.4.2.
9.2.3.2_2.4.3	Message contents
Same as 9.2.3.2.4.3.
9.2.3.2_2.5	Test requirement
Table 9.2.3.2_2.5-2 defines the primary level settings including test tolerances for all tests. 
Each RSRQ FDD - FDD inter frequency relative accuracy test shall meet the reported values test requirements in Table 9.2.3.2_2.5-3.
Table 9.2.3.2_2.5-1: Void
Table 9.2.3.2_2.5-2: Cell Specific Test requirement Parameters for RSRQ FDD - FDD inter frequency relative accuracy
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	2
	1
	2
	1
	2

	BWchannel
	MHz
	10
	10
	10
	10
	10
	10

	Gap Pattern Id
	
	0
	-
	0
	-
	0
	-

	Measurement bandwidth 
	

	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.1.1
	
	R.0 FDD
	-
	R.0 FDD
	-
	R.0 FDD
	-

	PDSCH allocation
	

	13—36
	-
	13—36
	-
	13—36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.1
	
	R.6 FDD
	R.6 FDD
	R.6 FDD

	OCNG Patterns defined in D.1.1 (OP.1 FDD) and D.1.2 (OP.2 FDD)
	
	OP.1 FDD
	OP.2 FDD
	OP.1 FDD
	OP.2 FDD
	OP.1 FDD
	OP.2 FDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	
	
	

	OCNG_RBNote1 
	
	
	
	
	
	
	

	
Note2
	Bands FDD_A
	dBm/15 kHz
	-81.1
	-81.1
	-104.7
	-104.7
	-119.5
	-119.2

	
	Bands FDD_C
	
	
	
	
	
	-118.5
	-118.2

	
	Bands FDD_D
	
	
	
	
	
	-118
	-117.7

	
	Bands FDD_E, FDD_F Note 5 
	
	
	
	
	
	-117.5
	-117.2

	
	Bands FDD_G
	
	
	
	
	
	-116.5
	-116.2

	
	Bands FDD_H
	
	
	
	
	
	-116
	-115.7

	

	dB
	-1.75
	-1.75
	-4.0
	-3.2
	-4.0
	-3.2

	RSRPNote3
	Bands FDD_A
	dBm/15 kHz
	-82.85
	-82.85
	-108.70
	-107.90
	-123.5
	-122.4

	
	Bands FDD_C
	
	
	
	
	
	-122.5
	-121.4

	
	Bands FDD_D
	
	
	
	
	
	-122.0
	-120.9

	
	Bands FDD_E, FDD_F Note 5 
	
	
	
	
	
	-121.5
	-120.4

	
	Bands FDD_G
	
	
	
	
	
	-120.5
	-119.4

	
	Bands FDD_H
	
	
	
	
	
	-120.0
	-118.9

	RSRQNote3
	Bands FDD_A
	dB
	-14.76
	-14.76
	-16.25
	-15.69
	-16.25
	-15.69

	
	Bands FDD_C
	
	
	
	
	
	
	

	
	Bands FDD_D
	
	
	
	
	
	
	

	
	Bands FDD_E, FDD_F Note 5 
	
	
	
	
	
	
	

	
	Bands FDD_G
	
	
	
	
	
	
	

	
	Bands FDD_H
	
	
	
	
	
	
	

	IoNote3
	Bands FDD_A
	dBm/9 MHz
	-51.10
	-51.10
	-75.46
	-75.22
	-90.26
	-89.72

	
	Bands FDD_C
	
	
	
	
	
	-89.26
	-88.72

	
	Bands FDD_D
	
	
	
	
	
	-88.76
	-88.22

	
	Bands FDD_E, FDD_F Note 5 
	
	
	
	
	
	-88.26
	-87.72

	
	Bands FDD_G
	
	
	
	
	
	-87.26
	-86.72

	
	Bands FDD_H
	
	
	
	
	
	-86.76
	-86.22

	

	dB
	-1.75
	-1.75
	-4.0
	-3.2
	-4.0
	-3.2

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 3:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 4:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 5:	For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.
NOTE 6:	E-UTRA operating band groups are as defined in clause 3.5.



Table 9.2.3.2_2.5-3: RSRQ FDD inter frequency relative accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	Normal Conditions

	Lowest reported value (Cell 2)
	RSRQ_x - 10
	RSRQ_x - 11
	RSRQ_x - 11

	Highest reported value (Cell 2)
	RSRQ_x +10
	RSRQ_x +13
	RSRQ_x +13

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_x – 12
	RSRQ_x - 11
	RSRQ_x - 11

	Highest reported value (Cell 2)
	RSRQ_x + 12
	RSRQ_x +13
	RSRQ_x +13

	RSRQ_x is the reported value of Cell 1



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.4	TDD - TDD Inter frequency RSRQ Accuracy
9.2.4.1	TDD - TDD Inter Frequency Absolute RSRQ Accuracy
9.2.4.1.1	Test purpose
To verify that the TDD - TDD inter frequency absolute RSRQ measurement accuracy is within the specified limit for all bands.
9.2.4.1.2	Test applicability
This test applies to all types of E-UTRA TDD UE from release 8 to release 11. Applicability requires support for FGI bits 16 and 25.
9.2.4.1.3	Minimum conformance requirements
The absolute accuracy of RSRQ is defined as the RSRQ measured from a cell that has different carrier frequency from the serving cell.
The accuracy requirements in table 9.2.4.1.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or RSRQ value of Cell 2 reported by the UE four antenna ports.
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to clause I.3.3 for a corresponding Band.
Table 9.2.4.1.3-1: RSRQ TDD - TDD inter frequency absolute accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	2.5
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	3.5
	4
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.2.1.3-2.
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.6.1 and A.9.2.4.
9.2.4.1.4	Test description
9.2.4.1.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.14 for UE with 2Rx RF band and Annex A, Figure A.78 (without using the faders) for 4Rx capable UE without any 2Rx RF bands.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.4.1.4.3. 
4.	There are two E-UTRA TDD carriers and one cell on each carrier specified in each test. Cell 1 is the cell used for call setup with the power level set according to clause C.0 and C.1 for this test.
9.2.4.1.4.2	Test procedure
The three tests consist of Cell 1, serving cell and Cell 2, target cell. The absolute accuracy of RSRQ is defined as the RSRQ measured from a cell that has different carrier frequency from the serving cell, Cell 1. The Gap pattern configuration is with id#0 as defined in 3GPP TS 36.133 clause 8.1.2.1.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to Table 9.2.4.1.5-2 for the test interval as appropriate. Propagation conditions are set according to Annex B clause B.1.1.
3.	SS shall transmit an RRCConnectionReconfiguration message.
4.	The UE shall transmit RRCConnectionReconfigurationComplete message.
5.	UE shall transmit periodically MeasurementReport messages.
6.	After 10s wait from Step 3, SS shall check the RSRQ value in periodical MeasurementReport messages. The RSRQ value of Cell 2 reported by the UE is compared to the actual RSRQ value according to Table 9.2.4.1.5-3. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
7.	The SS shall check MeasurementReport messages transmitted by the UE until the confidence level according to Tables G.2.3-1 in clause G.2 is achieved. 
8.	Repeat step 1-7 for each test interval in Table 9.2.4.1.5-2 as appropriate.
9.2.4.1.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] values 4.6 with the following exceptions:
Table 9.2.4.1.4.3-1: Common Exception messages for RSRQ TDD - TDD inter frequency absolute accuracy test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-2
Table H.3.5-4



Table 9.2.4.1.4.3-2: MeasResults: Additional RSRQ TDD - TDD inter frequency absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	
	

	   measResultServCell
	SEQUENCE {
	
	

	     rsrpResult
	
	Set according to specific test
	

	     rsrqResult
	
	Set according to specific test
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA 
	
	

	   }
	
	
	

	}
	
	
	



Table 9.2.4.1.4.3-3: MeasResultListEUTRA: Additional RSRQ TDD - TDD inter frequency absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultListEUTRA ::= SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	
	
	

	  physCellId
	PhysicalCellIdentity
	
	

	  measResult SEQUENCE {
	
	
	

	    rsrpResult
	Not present
	
	

	    rsrqResult
	
	 Set according to specific test
	

	  }
	
	
	

	}
	
	
	



9.2.4.1.5	Test requirement
Table 9.2.4.1.5-2 defines the primary level settings including test tolerances for all tests.
Each RSRQ TDD inter frequency absolute accuracy test shall meet the reported values test requirements in Table 9.2.4.1.5-3.
Table 9.2.4.1.5-1: Void
Table 9.2.4.1.5-2: Cell Specific Test requirement Parameters for RSRQ TDD - TDD inter frequency absolute accuracy
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	2
	1
	2
	1
	2

	BWchannel
	MHz
	10
	10
	10
	10
	10
	10

	Gap Pattern Id
	
	0
	-
	0
	-
	0
	-

	Special subframe configuration Note1
	
	6
	6
	6

	Uplink-downlink configuration Note1
	
	1
	1
	1

	Measurement bandwidth
	

	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.1.2
	
	R.0 TDD
	-
	R.0 TDD
	-
	R.0 TDD
	-

	PDSCH allocation
	

	13—36
	-
	13—36
	-
	13—36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.2
	
	R.6 TDD
	R.6 TDD
	R.6 TDD

	OCNG Patterns defined in D.2.1 (OP.1 TDD) and D.2.2 (OP.2 TDD)
	
	OP.1 TDD
	OP.2 TDD
	OP.1 TDD
	OP.2 TDD
	OP.1 TDD
	OP.2 TDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote2
	
	
	
	
	
	
	

	OCNG_RBNote2
	
	
	
	
	
	
	

	
Note3

	Bands TDD_A
	dBm/15 kHz
	-80.0
	-81.1
	-104.70
	-104.70
	-119.50
	-119.20

	
	Bands TDD_C
	
	
	
	
	
	-118.50
	-118.20

	
	Bands TDD_E
	
	
	
	
	
	-117.50
	-117.20

	

	dB
	-1.75
	-1.75
	-4.0
	-3.2
	-4.0
	-3.2

	RSRPNote4
	Bands TDD_A
	dBm/15 kHz
	-81.75
	-82.85
	-108.70
	-107.90
	-123.50
	-122.40

	
	Bands TDD_C
	
	
	
	
	
	-122.50
	-121.40

	
	Bands TDD_E
	
	
	
	
	
	-121.50
	-120.40

	RSRQNote4
	Bands TDD_A, TDD_C, TDD_E
	dB
	-14.76
	-14.76
	-16.25
	-15.69
	-16.25
	-15.69

	IoNote4
	Bands TDD_A
	dBm/9 MHz
	-50.00
	-51.10
	-75.46
	-75.22
	-90.26
	-89.72

	
	Bands TDD_C
	
	
	
	
	
	-89.26
	-88.72

	
	Bands TDD_E
	
	
	
	
	
	-88.26
	-87.72

	

	dB
	-1.75
	-1.75
	-4.0
	-3.2
	-4.0
	-3.2

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 3:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 4:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 5:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 6:	E-UTRA operating band groups are as defined in 3GPP TS 36.133 [4] clause 3.5.



Table 9.2.4.1.5-3: RSRQ TDD - TDD inter frequency absolute
accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	Normal Conditions

	Lowest reported value (Cell 2)
	RSRQ_04
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_16
	RSRQ_16
	RSRQ_16

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_01
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_19
	RSRQ_17
	RSRQ_17



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.4.1_1	TDD - TDD Inter Frequency Absolute RSRQ Accuracy (Rel‑12 and forward)
9.2.4.1_1.1	Test purpose
Same test purpose as in clause 9.2.4.1.1.
9.2.4.1_1.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 12 and forward. Applicability requires support for FGI bits 16 and 25.
9.2.4.1_1.3	Minimum conformance requirements
Same minimum conformance requirements as in clause 9.2.4.1.3.
9.2.4.1_1.4	Test description
9.2.4.1_1.4.1	Initial conditions
Same initial conditions as in clause 9.2.4.1.4.1 with the following exceptions:
-	Instead of 9.2.4.1.4.3  use 9.2.4.1_1.4.3.
9.2.4.1_1.4.2	Test procedure
The test shall be performed twice for TDD UL/DL configuration 1 and configuration 0 respectively.
Test procedures for TDD UL/DL configuration 1:
Same test procedure as in clause 9.2.4.1.4.2 with the following exceptions:
-	Instead of Table 9.2.4.1.5-2  use Table 9.2.4.1_1.5-1.
-	Instead of Table 9.2.4.1.5-3  use Table 9.2.4.1_1.5-3.
Test procedures for TDD UL/DL configuration 0:
Same test procedure as in clause 9.2.4.1.4.2 with the following exceptions:
-	Instead of Table 9.2.4.1.5-2  use Table 9.2.4.1_1.5-2.
-	Instead of Table 9.2.4.1.5-3  use Table 9.2.4.1_1.5-3.
9.2.4.1_1.4.3	Message contents
Same message contents as in clause 9.2.4.1.4.3 with following exceptions:
Table 9.2.4.1_1.4.3-1: SystemInformationBlockType1 for TDD UL/DL configuration 0
	Derivation Path: 3GPP TS 36.508 Table 4.4.3.2-3

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  tdd-Config SEQUENCE ::= SEQUENCE {
	
	
	

	    subframeAssignment
	sa0
	
	

	    specialSubframePatterns
	ssp6
	
	

	  }
	
	
	

	}
	
	
	



9.2.4.1_1.5	Test requirement
Table 9.2.4.1_1.5-1 and Table 9.2.4.1_1.5-2 define the primary level settings including test tolerances for all tests for TDD UL/DL configuration 1 and 0 respectively.
Each RSRQ TDD inter frequency absolute accuracy test shall meet the reported values test requirements in Table 9.2.4.1_1.5-3.
Table 9.2.4.1_1.5-1: Cell Specific Test requirement Parameters for RSRQ TDD - TDD inter frequency absolute accuracy for TDD configuration 1
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	2
	1
	2
	1
	2

	BWchannel
	MHz
	10
	10
	10
	10
	10
	10

	Gap Pattern Id
	
	0
	-
	0
	-
	0
	-

	Special subframe configuration Note1
	
	6
	6
	6

	Uplink-downlink configuration Note1
	
	1
	1
	1

	Measurement bandwidth
	

	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.1.2
	
	R.0 TDD
	-
	R.0 TDD
	-
	R.0 TDD
	-

	PDSCH allocation
	

	13—36
	-
	13—36
	-
	13—36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.2
	
	R.6 TDD
	R.6 TDD
	R.6 TDD

	OCNG Patterns defined in D.2.1 (OP.1 TDD) and D.2.2 (OP.2 TDD)
	
	OP.1 TDD
	OP.2 TDD
	OP.1 TDD
	OP.2 TDD
	OP.1 TDD
	OP.2 TDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote2
	
	
	
	
	
	
	

	OCNG_RBNote2
	
	
	
	
	
	
	

	
Note3

	Bands TDD_A
	dBm/15 kHz
	-80.0
	-81.1
	-104.70
	-104.70
	-119.50
	-119.20

	
	Bands TDD_C
	
	
	
	
	
	-118.50
	-118.20

	
	Bands TDD_E
	
	
	
	
	
	-117.50
	-117.20

	

	dB
	-1.75
	-1.75
	-4.0
	-3.2
	-4.0
	-3.2

	RSRPNote4
	Bands TDD_A
	dBm/15 kHz
	-81.75
	-82.85
	-108.70
	-107.90
	-123.50
	-122.40

	
	Bands TDD_C
	
	
	
	
	
	-122.50
	-121.40

	
	Bands TDD_E
	
	
	
	
	
	-121.50
	-120.40

	RSRQNote4
	Bands TDD_A, TDD_C, TDD_E
	dB
	-14.76
	-14.76
	-16.25
	-15.69
	-16.25
	-15.69

	IoNote4
	Bands TDD_A
	dBm/9 MHz
	-50.00
	-51.10
	-75.46
	-75.22
	-90.26
	-89.72

	
	Bands TDD_C
	
	
	
	
	
	-89.26
	-88.72

	
	Bands TDD_E
	
	
	
	
	
	-88.26
	-87.72

	

	dB
	-1.75
	-1.75
	-4.0
	-3.2
	-4.0
	-3.2

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 3:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 4:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 5:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 6:	E-UTRA operating band groups are as defined in 3GPP TS 36.133 [4] clause 3.5.



Table 9.2.4.1_1.5-2: Cell Specific Test requirement Parameters for RSRQ TDD - TDD inter frequency absolute accuracy for TDD configuration 0
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	2
	1
	2
	1
	2

	BWchannel
	MHz
	10
	10
	10
	10
	10
	10

	Gap Pattern Id
	
	0
	-
	0
	-
	0
	-

	Special subframe configuration Note1
	
	6
	6
	6

	Uplink-downlink configuration Note1
	
	0
	0
	0

	Measurement bandwidth
	

	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.1.2
	
	R.5 TDD
	-
	R.5 TDD
	-
	R.5 TDD
	-

	PDSCH allocation
	

	13—36
	-
	13—36
	-
	13—36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.2
	
	R.6 TDD
	R.6 TDD
	R.6 TDD

	OCNG Patterns defined in D.2.1 (OP.1 TDD) and D.2.2 (OP.2 TDD)
	
	OP.1 TDD
	OP.2 TDD
	OP.1 TDD
	OP.2 TDD
	OP.1 TDD
	OP.2 TDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote2
	
	
	
	
	
	
	

	OCNG_RBNote2
	
	
	
	
	
	
	

	
Note3

	Bands TDD_A
	dBm/15 kHz
	-80.0
	-81.1
	-104.70
	-104.70
	-119.50
	-119.20

	
	Bands TDD_C
	
	
	
	
	
	-118.50
	-118.20

	
	Bands TDD_E
	
	
	
	
	
	-117.50
	-117.20

	

	dB
	-1.75
	-1.75
	-4.0
	-3.2
	-4.0
	-3.2

	RSRPNote4
	Bands TDD_A
	dBm/15 kHz
	-81.75
	-82.85
	-108.70
	-107.90
	-123.50
	-122.40

	
	Bands TDD_C
	
	
	
	
	
	-122.50
	-121.40

	
	Bands TDD_E
	
	
	
	
	
	-121.50
	-120.40

	RSRQNote4
	Bands TDD_A, TDD_C, TDD_E
	dB
	-14.76
	-14.76
	-16.25
	-15.69
	-16.25
	-15.69

	IoNote4
	Bands TDD_A
	dBm/9 MHz
	-50.00
	-51.10
	-75.46
	-75.22
	-90.26
	-89.72

	
	Bands TDD_C
	
	
	
	
	
	-89.26
	-88.72

	
	Bands TDD_E
	
	
	
	
	
	-88.26
	-87.72

	

	dB
	-1.75
	-1.75
	-4.0
	-3.2
	-4.0
	-3.2

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 3:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 4:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 5:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 6:	E-UTRA operating band groups are as defined in 3GPP TS 36.133 [4] clause 3.5.



Table 9.2.4.1_1.5-3: RSRQ TDD - TDD inter frequency absolute accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	Normal Conditions

	Lowest reported value (Cell 2)
	RSRQ_04
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_16
	RSRQ_16
	RSRQ_16

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_01
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_19
	RSRQ_17
	RSRQ_17



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.4.1_2	TDD - TDD Inter Frequency Absolute RSRQ Accuracy for UE category 1bis
9.2.4.1_2.1	Test purpose
To verify that the TDD - TDD inter frequency absolute RSRQ measurement accuracy is within the specified limit for all bands.
9.2.4.1_2.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 13 and forward of UE category 1bis. Applicability requires support for FGI bits 16 and 25.
9.2.4.1_2.3	Minimum conformance requirements
The absolute accuracy of RSRQ is defined as the RSRQ measured from a cell that has different carrier frequency from the serving cell.
The accuracy requirements in table 9.2.4.1_2.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or RSRQ value of Cell 2 reported by the UE four antenna ports.
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to clause I.3.3 for a corresponding Band.
Table 9.2.4.1_2.3-1: RSRQ TDD-TDD Inter frequency absolute accuracy for UE category 1bis
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	[3.5]
	[5]
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	[4.5]
	[5]
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in clauses B.4.2 and B.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.4.1_2.3-2.
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.6.5 and A.9.2.4.
9.2.4.1_2.4	Test description
9.2.4.1_2.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.14 using only main UE Tx/Rx antenna.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.4.1_2.4.3.
4.	There are two E-UTRA TDD carriers and one cell on each carrier specified in each test. Cell 1 is the cell used for call setup with the power level set according to clause C.0 and C.1 for this test.
9.2.4.1_2.4.2	Test procedure
Same as 9.2.4.1.4.2.
9.2.4.1_2.4.3	Message contents
Same as 9.2.4.1.4.3.
9.2.4.1_2.5	Test requirement
Table 9.2.4.1_2.5-2 defines the primary level settings including test tolerances for all tests. Each RSRQ TDD inter frequency absolute accuracy test shall meet the reported values test requirements in Table 9.2.4.1_2.5-3.
Table 9.2.4.1_2.5-1: Void
Table 9.2.4.1_2.5-2: Cell Specific Test requirement Parameters for RSRQ TDD - TDD inter frequency absolute accuracy
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	2
	1
	2
	1
	2

	BWchannel
	MHz
	10
	10
	10
	10
	10
	10

	Gap Pattern Id
	
	0
	-
	0
	-
	0
	-

	Special subframe configuration Note1
	
	6
	6
	6

	Uplink-downlink configuration Note1
	
	1
	1
	1

	Measurement bandwidth
	

	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.1.2
	
	R.0 TDD
	-
	R.0 TDD
	-
	R.0 TDD
	-

	PDSCH allocation
	

	13—36
	-
	13—36
	-
	13—36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.2
	
	R.6 TDD
	R.6 TDD
	R.6 TDD

	OCNG Patterns defined in D.2.1 (OP.1 TDD) and D.2.2 (OP.2 TDD)
	
	OP.1 TDD
	OP.2 TDD
	OP.1 TDD
	OP.2 TDD
	OP.1 TDD
	OP.2 TDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote2
	
	
	
	
	
	
	

	OCNG_RBNote2
	
	
	
	
	
	
	

	
Note3

	Bands TDD_A
	dBm/15 kHz
	-80.0
	-81.1
	-104.70
	-104.70
	-119.50
	-119.20

	
	Bands TDD_C
	
	
	
	
	
	-118.50
	-118.20

	
	Bands TDD_E
	
	
	
	
	
	-117.50
	-117.20

	

	dB
	-1.75
	-1.75
	-4.0
	-3.2
	-4.0
	-3.2

	RSRPNote4
	Bands TDD_A
	dBm/15 kHz
	-81.75
	-82.85
	-108.70
	-107.90
	-123.50
	-122.40

	
	Bands TDD_C
	
	
	
	
	
	-122.50
	-121.40

	
	Bands TDD_E
	
	
	
	
	
	-121.50
	-120.40

	RSRQNote4
	Bands TDD_A, TDD_C, TDD_E
	dB
	-14.76
	-14.76
	-16.25
	-15.69
	-16.25
	-15.69

	IoNote4
	Bands TDD_A
	dBm/9 MHz
	-50.00
	-51.10
	-75.46
	-75.22
	-90.26
	-89.72

	
	Bands TDD_C
	
	
	
	
	
	-89.26
	-88.72

	
	Bands TDD_E
	
	
	
	
	
	-88.26
	-87.72

	

	dB
	-1.75
	-1.75
	-4.0
	-3.2
	-4.0
	-3.2

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 3:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 4:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 5:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 6:	E-UTRA operating band groups are as defined in 3GPP TS 36.133 [4] clause 3.5.



Table 9.2.4.1_2.5-3: RSRQ TDD - TDD inter frequency absolute accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	Normal Conditions

	Lowest reported value (Cell 2)
	RSRQ_02
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_18
	RSRQ_18
	RSRQ_18

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_00
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_21
	RSRQ_19
	RSRQ_19



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.4.2	TDD - TDD Inter Frequency Relative Accuracy of RSRQ
9.2.4.2.1	Test purpose
To verify that the TDD - TDD inter frequency relative accuracy measurement of RSRQ is within the specified limit for all bands. 
9.2.4.2.2	Test applicability
This test applies to all types of E-UTRA TDD UE from release 8 to release 11. Applicability requires support for FGI bits 16 and 25.
9.2.4.2.3	Minimum conformance requirements
The relative accuracy of RSRQ in inter frequency case is defined as the RSRQ measured from one cell compared to the RSRQ measured from another cell on a different frequency.
The accuracy requirements in table 9.2.4.2.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports. 
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP1,2|dBm according to clause I.3.4 for a corresponding Band.


| Channel 1_Io ‑Channel 2_Io |  20 dB
Table 9.2.4.2.3-1: RSRQ TDD - TDD Inter frequency relative accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	2.5
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	3.5
	4
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.2.1.3-2.
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.6.2 and A.9.2.4.
9.2.4.2.4	Test description
9.2.4.2.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.14 for UE with 2Rx RF band and Annex A, Figure A.78 (without using the faders) for 4Rx capable UE without any 2Rx RF bands.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.4.2.4.3. 
4.	There are two E-UTRA TDD carriers and one cell on each carrier specified in the test. Cell 1 is the cell used for call setup with the power level set according to clause C.0 and C.1 for this test.
9.2.4.2.4.2	Test procedure
The three tests consist of Cell 1, serving cell and Cell 2, target cell. The relative accuracy of RSRQ is defined as the RSRQ measured from one cell compared to the RSRQ measured from another cell on a different frequency. The Gap pattern configuration is with id#0 as defined in 3GPP TS 36.133 clause 8.1.2.1.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to Table 9.2.4.2.5-2 for the test interval as appropriate. Propagation conditions are set according to Annex B clause B.1.1.
3.	SS shall transmit an RRCConnectionReconfiguration message.
4.	The UE shall transmit RRCConnectionReconfigurationComplete message.
5.	UE shall transmit periodically MeasurementReport messages.
6.	After 10s wait from Step 3, SS shall check the RSRQ value of Cell 1 and Cell 2 in periodical MeasurementReport messages. The reported RSRQ value for Cell 2 is compared to the reported RSRQ value for Cell 1 for each MeasurementReport message according to Table 9.2.4.2.5-3. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
7.	The SS shall check MeasurementReport messages transmitted by the UE until the confidence level according to Tables G.2.3-1 in clause G.2 is achieved.
8.	Repeat step 1-7 for each test interval in Table 9.2.4.2.5-2 as appropriate.
9.2.4.2.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] values 4.6 with the following exceptions:
Table 9.2.4.2.4.3-1: Common Exception messages for RSRQ TDD - TDD inter frequency relative accuracy test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-2
Table H.3.5-4



Table 9.2.4.2.4.3-2: MeasResults: Additional RSRQ TDD - TDD inter frequency relative accuracy test requirement
	Derivation Path: 3GPP TS 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	
	

	   measResultServCell SEQUENCE {
	
	
	

	     rsrpResult
	
	Set according to specific test
	

	     rsrqResult
	
	Set according to specific test
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA
	
	

	   }
	
	
	

	}
	
	
	



Table 9.2.4.2.4.3-3: MeasResultListEUTRA: Additional RSRQ TDD - TDD inter frequency relative accuracy test requirement
	Derivation Path: 3GPP TS 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultListEUTRA ::= SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	
	
	

	  physCellId
	PhysicalCellIdentity
	
	

	  measResult SEQUENCE {
	
	
	

	    rsrpResult
	Not present
	
	

	    rsrqResult
	
	 Set according to specific test
	

	  }
	
	
	

	}
	
	
	



9.2.4.2.5	Test requirement
Table 9.2.4.2.5-2 defines the primary level settings including test tolerances for all tests. 
Each RSRQ TDD inter frequency relative accuracy test shall meet the reported values test requirements in Table 9.2.4.2.5-3.
Table 9.2.4.2.5-1: Void
Table 9.2.4.2.5-2: Cell Specific Test requirement Parameters for RSRQ TDD - TDD inter frequency relative accuracy
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	2
	1
	2
	1
	2

	BWchannel
	MHz
	10
	10
	10
	10
	10
	10

	Gap Pattern Id
	
	0
	-
	0
	-
	0
	-

	Special subframe configuration Note1
	
	6
	6
	6

	Uplink-downlink configuration Note1
	
	1
	1
	1

	Measurement bandwidth 
	

	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.1.2
	
	R.0 TDD
	-
	R.0 TDD
	-
	R.0 TDD
	-

	PDSCH allocation
	

	13—36
	-
	13—36
	-
	13—36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.2
	
	R.6 TDD
	R.6 TDD
	R.6 TDD

	OCNG Patterns defined in D.2.1 (OP.1 TDD) and D.2.2 (OP.2 TDD)
	
	OP.1 TDD
	OP.2 TDD
	OP.1 TDD
	OP.2 TDD
	OP.1 TDD
	OP.2 TDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote2
	
	
	
	
	
	
	

	OCNG_RBNote2
	
	
	
	
	
	
	

	
 Note3

	Bands TDD_A
	dBm/15 kHz
	-81.1
	-81.1
	-104.70
	-104.70
	-119.50
	-119.20

	
	Bands TDD_C
	
	
	
	
	
	-118.50
	-118.20

	
	Bands TDD_E
	
	
	
	
	
	-117.50
	-117.20

	

	dB
	-1.75
	-1.75
	-4.0
	-3.2
	-4.0
	-3.2

	RSRPNote4
	Bands TDD_A
	dBm/15 kHz
	-82.85
	-82.85
	-108.70
	-107.90
	-123.50
	-122.40

	
	Bands TDD_C
	
	
	
	
	
	-122.50
	-121.40

	
	Bands TDD_E
	
	
	
	
	
	-121.50
	-120.40

	RSRQNote4
	Bands TDD_A, TDD_C, TDD_E
	dB
	-14.76
	-14.76
	-16.25
	-15.69
	-16.25
	-15.69

	IoNote4
	Bands TDD_A
	dBm/9 MHz
	-51.10
	-51.10
	-75.46
	-75.22
	-90.26
	-89.72

	
	Bands TDD_C
	
	
	
	
	
	-89.26
	-88.72

	
	Bands TDD_E
	
	
	
	
	
	-88.26
	-87.72

	

	dB
	-1.75
	-1.75
	-4.0
	-3.2
	-4.0
	-3.2

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 3:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 4:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 5:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 6:	E-UTRA operating band groups are as defined in clause 3.5.



Table 9.2.4.2.5-3: RSRQ TDD - TDD inter frequency relative accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	Normal Conditions

	Lowest reported value (Cell 2)
	RSRQ_x - 8
	RSRQ_x -9
	RSRQ_x -9

	Highest reported value (Cell 2)
	RSRQ_x + 8
	RSRQ_x + 11
	RSRQ_x + 11

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_x - 10
	RSRQ_x - 9
	RSRQ_x - 9

	Highest reported value (Cell 2)
	RSRQ_x + 10
	RSRQ_x + 11
	RSRQ_x + 11

	RSRQ_x is the reported value of Cell 1



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.4.2_1	TDD - TDD Inter Frequency Relative Accuracy of RSRQ (Rel‑12 and forward)
9.2.4.2_1.1	Test purpose
Same test purpose as in clause 9.2.4.2.1.
9.2.4.2_1.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 12 and forward. Applicability requires support for FGI bits 16 and 25.
9.2.4.2_1.3	Minimum conformance requirements
Same minimum conformance requirements as in clause 9.2.4.2.3.
9.2.4.2_1.4	Test description
9.2.4.2_1.4.1	Initial conditions
Same initial conditions as in clause 9.2.4.2.4.1 with the following exceptions:
-	Instead of 9.2.4.2.4.3  use 9.2.4.2_1.4.3.
9.2.4.2_1.4.2	Test procedure
The test shall be performed twice for TDD UL/DL configuration 1 and configuration 0 respectively.
Test procedures for TDD UL/DL configuration 1:
Same test procedure as in clause 9.2.4.2.4.2 with the following exceptions:
-	Instead of Table 9.2.4.2.5-2  use Table 9.2.4.2_1.5-1.
-	Instead of Table 9.2.4.2.5-3  use Table 9.2.4.2_1.5-3.
Test procedures for TDD UL/DL configuration 0:
Same test procedure as in clause 9.2.4.1.4.2 with the following exceptions:
-	Instead of Table 9.2.4.2.5-2  use Table 9.2.4.2_1.5-2.
-	Instead of Table 9.2.4.2.5-3  use Table 9.2.4.2_1.5-3.
9.2.4.2_1.4.3	Message contents
Same message contents as in clause 9.2.4.2.4.3 with following exceptions:
Table 9.2.4.2_1.4.3-1: SystemInformationBlockType1 for TDD UL/DL configuration 0
	Derivation Path: 3GPP TS 36.508 Table 4.4.3.2-3

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  tdd-Config SEQUENCE ::= SEQUENCE {
	
	
	

	    subframeAssignment
	sa0
	
	

	    specialSubframePatterns
	ssp6
	
	

	  }
	
	
	

	}
	
	
	



9.2.4.2_1.5	Test requirement
Table 9.2.4.2_1.5-1 and Table 9.2.4.2_1.5-2 define the primary level settings including test tolerances for all tests for TDD UL/DL configuration 1 and 0 respectively.
Each RSRQ TDD inter frequency relative accuracy test shall meet the reported values test requirements in Table 9.2.4.2_1.5-3.
Table 9.2.4.2_1.5-1: Cell Specific Test requirement Parameters for RSRQ TDD - TDD inter frequency relative accuracy for TDD configuration 1
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	2
	1
	2
	1
	2

	BWchannel
	MHz
	10
	10
	10
	10
	10
	10

	Gap Pattern Id
	
	0
	-
	0
	-
	0
	-

	Special subframe configuration Note1
	
	6
	6
	6

	Uplink-downlink configuration Note1
	
	1
	1
	1

	Measurement bandwidth 
	

	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.1.2
	
	R.0 TDD
	-
	R.0 TDD
	-
	R.0 TDD
	-

	PDSCH allocation
	

	13—36
	-
	13—36
	-
	13—36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.2
	
	R.6 TDD
	R.6 TDD
	R.6 TDD

	OCNG Patterns defined in D.2.1 (OP.1 TDD) and D.2.2 (OP.2 TDD)
	
	OP.1 TDD
	OP.2 TDD
	OP.1 TDD
	OP.2 TDD
	OP.1 TDD
	OP.2 TDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote2
	
	
	
	
	
	
	

	OCNG_RBNote2
	
	
	
	
	
	
	

	
Note3
	Bands TDD_A
	dBm/15 kHz
	-81.1
	-81.1
	-104.70
	-104.70
	-119.50
	-119.20

	
	Bands TDD_C
	
	
	
	
	
	-118.50
	-118.20

	
	Bands TDD_E
	
	
	
	
	
	-117.50
	-117.20

	

	dB
	-1.75
	-1.75
	-4.0
	-3.2
	-4.0
	-3.2

	RSRPNote4
	Bands TDD_A
	dBm/15 kHz
	-82.85
	-82.85
	-108.70
	-107.90
	-123.50
	-122.40

	
	Bands TDD_C
	
	
	
	
	
	-122.50
	-121.40

	
	Bands TDD_E
	
	
	
	
	
	-121.50
	-120.40

	RSRQNote4
	Bands TDD_A, TDD_C, TDD_E
	dB
	-14.76
	-14.76
	-16.25
	-15.69
	-16.25
	-15.69

	IoNote4
	Bands TDD_A
	dBm/9 MHz
	-51.10
	-51.10
	-75.46
	-75.22
	-90.26
	-89.72

	
	Bands TDD_C
	
	
	
	
	
	-89.26
	-88.72

	
	Bands TDD_E
	
	
	
	
	
	-88.26
	-87.72

	

	dB
	-1.75
	-1.75
	-4.0
	-3.2
	-4.0
	-3.2

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 3:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 4:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 5:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 6:	E-UTRA operating band groups are as defined in clause 3.5.



Table 9.2.4.2_1.5-2: Cell Specific Test requirement Parameters for RSRQ TDD - TDD inter frequency relative accuracy for TDD configuration 0
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	2
	1
	2
	1
	2

	BWchannel
	MHz
	10
	10
	10
	10
	10
	10

	Gap Pattern Id
	
	0
	-
	0
	-
	0
	-

	Special subframe configuration Note1
	
	6
	6
	6

	Uplink-downlink configuration Note1
	
	0
	0
	0

	Measurement bandwidth 
	

	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.1.2
	
	R.5 TDD
	-
	R.5 TDD
	-
	R.5 TDD
	-

	PDSCH allocation
	

	13—36
	-
	13—36
	-
	13—36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.2
	
	R.6 TDD
	R.6 TDD
	R.6 TDD

	OCNG Patterns defined in D.2.1 (OP.1 TDD) and D.2.2 (OP.2 TDD)
	
	OP.1 TDD
	OP.2 TDD
	OP.1 TDD
	OP.2 TDD
	OP.1 TDD
	OP.2 TDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote2
	
	
	
	
	
	
	

	OCNG_RBNote2
	
	
	
	
	
	
	

	
Note3
	Bands TDD_A
	dBm/15 kHz
	-81.1
	-81.1
	-104.70
	-104.70
	-119.50
	-119.20

	
	Bands TDD_C
	
	
	
	
	
	-118.50
	-118.20

	
	Bands TDD_E
	
	
	
	
	
	-117.50
	-117.20

	

	dB
	-1.75
	-1.75
	-4.0
	-3.2
	-4.0
	-3.2

	RSRPNote4
	Bands TDD_A
	dBm/15 kHz
	-82.85
	-82.85
	-108.70
	-107.90
	-123.50
	-122.40

	
	Bands TDD_C
	
	
	
	
	
	-122.50
	-121.40

	
	Bands TDD_E
	
	
	
	
	
	-121.50
	-120.40

	RSRQNote4
	Bands TDD_A, TDD_C, TDD_E
	dB
	-14.76
	-14.76
	-16.25
	-15.69
	-16.25
	-15.69

	IoNote4
	Bands TDD_A
	dBm/9 MHz
	-51.10
	-51.10
	-75.46
	-75.22
	-90.26
	-89.72

	
	Bands TDD_C
	
	
	
	
	
	-89.26
	-88.72

	
	Bands TDD_E
	
	
	
	
	
	-88.26
	-87.72

	

	dB
	-1.75
	-1.75
	-4.0
	-3.2
	-4.0
	-3.2

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 3:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 4:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 5:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 6:	E-UTRA operating band groups are as defined in clause 3.5.



Table 9.2.4.2_1.5-3: RSRQ TDD - TDD inter frequency relative accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	Normal Conditions

	Lowest reported value (Cell 2)
	RSRQ_x - 8
	RSRQ_x -9
	RSRQ_x -9

	Highest reported value (Cell 2)
	RSRQ_x + 8
	RSRQ_x + 11
	RSRQ_x + 11

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_x - 10
	RSRQ_x - 9
	RSRQ_x - 9

	Highest reported value (Cell 2)
	RSRQ_x + 10
	RSRQ_x + 11
	RSRQ_x + 11

	RSRQ_x is the reported value of Cell 1



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.4.2_2	TDD - TDD Inter Frequency Relative Accuracy of RSRQ for UE category 1bis
9.2.4.2_1.1	Test purpose
To verify that the TDD - TDD inter frequency relative accuracy measurement of RSRQ is within the specified limit for all bands. 
9.2.4.2_2.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 13 and forward of UE category 1bis. Applicability requires support for FGI bits 16 and 25.
9.2.4.2_2.3	Minimum conformance requirements
The relative accuracy of RSRQ in inter frequency case is defined as the RSRQ measured from one cell compared to the RSRQ measured from another cell on a different frequency.
The accuracy requirements in table 9.2.4.2_2.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports. 
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP1,2|dBm according to clause I.3.4 for a corresponding Band.


| Channel 1_Io ‑Channel 2_Io |  20 dB
Table 9.2.4.2_2.3-1: RSRQ TDD-TDD Inter frequency relative accuracy for UE category 1bis
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	[4]
	[5]
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	[5]
	[5]
	-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in clauses B.4.2 and B.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.4.2_2.3-2.
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.6.6 and A.9.2.4.
9.2.4.2_2.4	Test description
9.2.4.2_2.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.14 using only main UE Tx/Rx antenna.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.4.2_2.4.3. 
4.	There are two E-UTRA TDD carriers and one cell on each carrier specified in the test. Cell 1 is the cell used for call setup with the power level set according to clause C.0 and C.1 for this test.
9.2.4.2_2.4.2	Test procedure
The three tests consist of Cell 1, serving cell and Cell 2, target cell. The relative accuracy of RSRQ is defined as the RSRQ measured from one cell compared to the RSRQ measured from another cell on a different frequency. The Gap pattern configuration is with id#0 as defined in 3GPP TS 36.133 clause 8.1.2.1.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to Table 9.2.4.2_2.5-2 for the test interval as appropriate. Propagation conditions are set according to Annex B clause B.1.1.
3.	SS shall transmit an RRCConnectionReconfiguration message.
4.	The UE shall transmit RRCConnectionReconfigurationComplete message.
5.	UE shall transmit periodically MeasurementReport messages.
6.	After 10s wait from Step 3, SS shall check the RSRQ value of Cell 1 and Cell 2 in periodical MeasurementReport messages. The reported RSRQ value for Cell 2 is compared to the reported RSRQ value for Cell 1 for each MeasurementReport message according to Table 9.2.4.2_2.5-3. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
7.	The SS shall check MeasurementReport messages transmitted by the UE until the confidence level according to Tables G.2.3-1 in clause G.2 is achieved.
8.	Repeat step 1-7 for each test interval in Table 9.2.4.2_2.5-2 as appropriate.
9.2.4.2_2.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] values 4.6 with the following exceptions:
Table 9.2.4.2_2.4.3-1: Common Exception messages for RSRQ TDD - TDD inter frequency relative accuracy test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-2
Table H.3.5-4



Table 9.2.4.2_2.4.3-2: MeasResults: Additional RSRQ TDD - TDD inter frequency relative accuracy test requirement
	Derivation Path: 3GPP TS 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	
	

	   measResultServCell SEQUENCE {
	
	
	

	     rsrpResult
	
	Set according to specific test
	

	     rsrqResult
	
	Set according to specific test
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA
	
	

	   }
	
	
	

	}
	
	
	



Table 9.2.4.2_2.4.3-3: MeasResultListEUTRA: Additional RSRQ TDD - TDD inter frequency relative accuracy test requirement
	Derivation Path: 3GPP TS 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultListEUTRA ::= SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	
	
	

	  physCellId
	PhysicalCellIdentity
	
	

	  measResult SEQUENCE {
	
	
	

	    rsrpResult
	Not present
	
	

	    rsrqResult
	
	 Set according to specific test
	

	  }
	
	
	

	}
	
	
	



9.2.4.2_2.5	Test requirement
Table 9.2.4.2_2.5-2 defines the primary level settings including test tolerances for all tests. 
Each RSRQ TDD inter frequency relative accuracy test shall meet the reported values test requirements in Table 9.2.4.2_2.5-3.
Table 9.2.4.2_2.5-1: Void
Table 9.2.4.2_2.5-2: Cell Specific Test requirement Parameters for RSRQ TDD - TDD inter frequency relative accuracy
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	2
	1
	2
	1
	2

	BWchannel
	MHz
	10
	10
	10
	10
	10
	10

	Gap Pattern Id
	
	0
	-
	0
	-
	0
	-

	Special subframe configuration Note1
	
	6
	6
	6

	Uplink-downlink configuration Note1
	
	1
	1
	1

	Measurement bandwidth 
	

	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.1.2
	
	R.0 TDD
	-
	R.0 TDD
	-
	R.0 TDD
	-

	PDSCH allocation
	

	13—36
	-
	13—36
	-
	13—36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.2
	
	R.6 TDD
	R.6 TDD
	R.6 TDD

	OCNG Patterns defined in D.2.1 (OP.1 TDD) and D.2.2 (OP.2 TDD)
	
	OP.1 TDD
	OP.2 TDD
	OP.1 TDD
	OP.2 TDD
	OP.1 TDD
	OP.2 TDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote2
	
	
	
	
	
	
	

	OCNG_RBNote2
	
	
	
	
	
	
	

	
 Note3

	Bands TDD_A
	dBm/15 kHz
	-81.1
	-81.1
	-104.70
	-104.70
	-119.50
	-119.20

	
	Bands TDD_C
	
	
	
	
	
	-118.50
	-118.20

	
	Bands TDD_E
	
	
	
	
	
	-117.50
	-117.20

	

	dB
	-1.75
	-1.75
	-4.0
	-3.2
	-4.0
	-3.2

	RSRPNote4
	Bands TDD_A
	dBm/15 kHz
	-82.85
	-82.85
	-108.70
	-107.90
	-123.50
	-122.40

	
	Bands TDD_C
	
	
	
	
	
	-122.50
	-121.40

	
	Bands TDD_E
	
	
	
	
	
	-121.50
	-120.40

	RSRQNote4
	Bands TDD_A, TDD_C, TDD_E
	dB
	-14.76
	-14.76
	-16.25
	-15.69
	-16.25
	-15.69

	IoNote4
	Bands TDD_A
	dBm/9 MHz
	-51.10
	-51.10
	-75.46
	-75.22
	-90.26
	-89.72

	
	Bands TDD_C
	
	
	
	
	
	-89.26
	-88.72

	
	Bands TDD_E
	
	
	
	
	
	-88.26
	-87.72

	

	dB
	-1.75
	-1.75
	-4.0
	-3.2
	-4.0
	-3.2

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 3:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 4:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 5:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 6:	E-UTRA operating band groups are as defined in clause 3.5.



Table 9.2.4.2_2.5-3: RSRQ TDD - TDD inter frequency relative accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	Normal Conditions

	Lowest reported value (Cell 2)
	RSRQ_x - 10
	RSRQ_x -11
	RSRQ_x -11

	Highest reported value (Cell 2)
	RSRQ_x + 10
	RSRQ_x + 13
	RSRQ_x + 13

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_x - 12
	RSRQ_x - 11
	RSRQ_x - 11

	Highest reported value (Cell 2)
	RSRQ_x + 12
	RSRQ_x + 13
	RSRQ_x + 13

	RSRQ_x is the reported value of Cell 1



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.4A	FDD - TDD Inter frequency RSRQ Accuracy
9.2.4A.1	FDD - TDD Inter Frequency Absolute RSRQ Accuracy
9.2.4A.1.1	Test purpose
To verify that the FDD - TDD inter frequency absolute RSRQ measurement accuracy is within the specified limit for all bands.
9.2.4A.1.2	Test applicability
This test applies to all types of E-UTRA UE supporting FDD and TDD release 9 and forward. Applicability requires support for FGI bits 16 and 25.
9.2.4A.1.3	Minimum conformance requirements
The absolute accuracy of RSRQ is defined as the RSRQ measured from a cell that has different carrier frequency from the serving cell.
The accuracy requirements in table 9.2.4A.1.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports. 
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to clause I.3.3 for a corresponding Band.
Table 9.2.4A.1.3-1: RSRQ FDD - TDD inter frequency absolute accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	2.5
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	3.5
	4
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.4A.1.3-2.
Table 9.2.4A.1.3-2: RSRQ FDD - TDD Inter frequency absolute accuracy measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.6.1 and A.9.2.4A.
9.2.4A.1.4	Test description
9.2.4A.1.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.14 for UE with 2Rx RF band and Annex A, Figure A.78 (without using the faders) for 4Rx capable UE without any 2Rx RF bands.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.4A.1.4.3. 
4.	Cell 1 and Cell 2 are on the different carrier frequencies. Cell 1 is the serving cell and Cell 2 is the target cell. Cell 1 is FDD cell and Cell 2 is TDD cell. Cell 1 is the cell used for connection setup with the power levels set according to Annex C.0 and C.1 for this test.
9.2.4A.1.4.2	Test procedure
The three tests consist of Cell 1, serving cell and Cell 2, target cell. The absolute accuracy of RSRQ is defined as the RSRQ measured from a cell that has different carrier frequency from the serving cell, Cell 1.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to Table 9.2.4A.1.5-1 and 9.2.4A.1.5-2 for the test interval as appropriate. Propagation conditions are set according to Annex B clause B.1.1.
3.	The SS shall transmit an RRCConnectionReconfiguration message.
4.	The UE shall transmit RRCConnectionReconfigurationComplete message.
5.	The UE shall transmit periodically MeasurementReport messages.
6.	After 10s wait from Step 3, the SS shall check the RSRQ value in periodical MeasurementReport messages. The RSRQ value of Cell 2 reported by the UE is compared to the actual RSRQ value according to Table 9.2.4A.1.5-3. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
7.	The SS shall check MeasurementReport messages transmitted by the UE until the confidence level according to table G.2.3-1 in clause G.2 is achieved.
8.	Repeat step 1-7 for each sub-test in Table 9.2.4A.1.5-1 and 9.2.4A.1.5-2 as appropriate.
9.2.4A.1.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] values 4.6 with the following exceptions:
Table 9.2.4A.1.4.3-1: Common Exception messages for RSRQ FDD - TDD inter frequency absolute accuracy test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-2
Table H.3.5-4



Table 9.2.4A.1.4.3-2: MeasResults: Additional RSRQ FDD - TDD inter frequency absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	Identifies the measurement id for the reporting being performed
	

	   measResultPCell SEQUENCE {
	
	
	

	     rsrpResult
	
	Set according to specific test
	

	     rsrqResult
	
	Set according to specific test
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA 
	
	

	   }
	
	
	

	}
	
	
	



Table 9.2.4A.1.4.3-3: MeasResultListEUTRA: Additional RSRQ FDD - TDD inter frequency absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultListEUTRA::= SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	
	
	

	  physCellId
	PhysCellId
	
	

	  measResult SEQUENCE {
	
	
	

	    rsrpResult
	Not present 
	
	

	    rsrqResult
	
	Set according to specific test
	

	  }
	
	
	

	}
	
	
	



9.2.4A.1.5	Test requirement
Table 9.2.4A.1.5-1 and 9.2.4A.1.5-2 define the primary level settings including test tolerances for all tests.
Each RSRQ FDD - TDD inter frequency absolute accuracy test shall meet the reported values test requirements in Table 9.2.4A.1.5-3.
Table 9.2.4A.1.5-1: Cell Specific Test requirement Parameters for RSRQ FDD - TDD inter frequency absolute accuracy (FDD Cell1)
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 1
	Cell 1

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Gap Pattern Id
	
	0
	0
	0

	Measurement bandwidth 
	

	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.1.1
	
	R.0 FDD
	R.0 FDD
	R.0 FDD

	PDSCH allocation
	

	13—36 
	13—36 
	13—36 

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.1
	
	R.6 FDD
	R.6 FDD
	R.6 FDD

	OCNG Patterns defined in D.1.1 (OP.1 FDD) and D.1.2 (OP.2 FDD)
	
	OP.1 FDD
	OP.1 FDD
	OP.1 FDD

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	PDSCH_RA
	
	
	
	

	PDSCH_RB
	
	
	
	

	OCNG_RANote1
	
	
	
	

	OCNG_RBNote1 
	
	
	
	

	
Note2
	dBm/15 kHz
	-80
	-104.70
	-114.5

	

	dB
	-1.75
	-4.0
	-4.0

	RSRPNote3
	dBm/15 kHz
	-81.75
	-108.70
	-118.5

	RSRQNote3
	dB
	-14.76
	-16.25
	-16.25

	IoNote3
	dBm/9 MHz
	-50
	-75.46
	-85.26

	

	dB
	-1.75
	-4.0
	-4.0

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 3:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 4:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.



Table 9.2.4A.1.5-2: Cell Specific Test requirement Parameters for RSRQ FDD - TDD inter frequency absolute accuracy (TDD Cell2)
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 2
	Cell 2
	Cell 2

	E-UTRA RF Channel Number
	
	2
	2
	2

	BWchannel
	MHz
	10
	10
	10

	Gap Pattern Id
	
	-
	-
	-

	Special subframe configuration Note1
	
	6
	6
	6

	Uplink-downlink configuration Note1
	
	1
	1
	1

	Measurement bandwidth 
	

	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.1.2
	
	-
	-
	-

	PDSCH allocation
	

	-
	-
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.2
	
	R.6 TDD
	R.6 TDD
	R.6 TDD

	OCNG Patterns defined in D.2.1 (OP.1 TDD) and D.2.2 (OP.2 TDD)
	
	OP.2 TDD
	OP.2 TDD
	OP.2 TDD

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	PDSCH_RA
	
	
	
	

	PDSCH_RB
	
	
	
	

	OCNG_RANote2
	
	
	
	

	OCNG_RBNote2
	
	
	
	

	
Note3
	dBm/15 kHz
	-81.10
	-104.70
	-114.50

	

	dB
	-1.75
	-3.20
	-3.20

	RSRPNote4
	dBm/15 kHz
	-82.85
	-107.9
	-117.70

	RSRQNote4
	dB
	-14.76
	-15.69
	-15.69

	IoNote4
	dBm/9 MHz
	-51.10
	-75.22
	-85.02

	

	dB
	-1.75
	-3.20
	-3.20

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 3:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 4:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 5:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.



Table 9.2.4A.1.5-3: RSRQ FDD - TDD inter frequency absolute accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	Normal Conditions

	Lowest reported value (Cell 2)
	RSRQ_04
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_16
	RSRQ_16
	RSRQ_16

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_01
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_19
	RSRQ_17
	RSRQ_17



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.4A.1_2	FDD - TDD Inter Frequency Absolute RSRQ Accuracy for UE category 1bis
9.2.4A.1_2.1	Test purpose
To verify that the FDD - TDD inter frequency absolute RSRQ measurement accuracy is within the specified limit for all bands.
9.2.4A.1_2.2	Test applicability
This test applies to all types of E-UTRA UE supporting FDD and TDD UE release 13 and forward of UE category 1bis. Applicability requires support for FGI bits 16 and 25.
9.2.4A.1_2.3	Minimum conformance requirements
The absolute accuracy of RSRQ is defined as the RSRQ measured from a cell that has different carrier frequency from the serving cell.
The accuracy requirements in table 9.2.4A.1_2.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports. 
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to clause I.3.3 for a corresponding Band.
Table 9.2.4A.1_2.3-1: RSRQ FDD - TDD inter frequency absolute accuracy for UE category 1bis
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	[3.5]
	[5]
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	[4.5]
	[5]
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in clauses B.4.2 and B.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.4A.1_2.3-2.
Table 9.2.4A.1_2.3-2: RSRQ FDD - TDD Inter frequency absolute accuracy measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.6.5 and A.9.2.4A.
9.2.4A.1_2.4	Test description
9.2.4A.1_2.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.14 using only main UE Tx/Rx antenna.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.4A.1_2.4.3.
4.	Cell 1 and Cell 2 are on the different carrier frequencies. Cell 1 is the serving cell and Cell 2 is the target cell. Cell 1 is FDD cell and Cell 2 is TDD cell. Cell 1 is the cell used for connection setup with the power levels set according to Annex C.0 and C.1 for this test.
9.2.4A.1_2.4.2	Test procedure
The three tests consist of Cell 1, serving cell and Cell 2, target cell. The absolute accuracy of RSRQ is defined as the RSRQ measured from a cell that has different carrier frequency from the serving cell, Cell 1.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to Table 9.2.4A.1_2.5-1 and 9.2.4A.1_2.5-2 for the test interval as appropriate. Propagation conditions are set according to Annex B clause B.1.1.
3.	The SS shall transmit an RRCConnectionReconfiguration message.
4.	The UE shall transmit RRCConnectionReconfigurationComplete message.
5.	The UE shall transmit periodically MeasurementReport messages.
6.	After 10s wait from Step 3, the SS shall check the RSRQ value in periodical MeasurementReport messages. The RSRQ value of Cell 2 reported by the UE is compared to the actual RSRQ value according to Table 9.2.4A.1_2.5-3. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
7.	The SS shall check MeasurementReport messages transmitted by the UE until the confidence level according to table G.2.3-1 in clause G.2 is achieved.
8.	Repeat step 1-7 for each sub-test in Table 9.2.4A.1_2.5-1 and 9.2.4A.1_2.5-2 as appropriate.
9.2.4A.1_2.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] values 4.6 with the following exceptions:
Table 9.2.4A.1_2.4.3-1: Common Exception messages for RSRQ FDD - TDD inter frequency absolute accuracy test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-2
Table H.3.5-4



Table 9.2.4A.1_2.4.3-2: MeasResults: Additional RSRQ FDD - TDD inter frequency absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	Identifies the measurement id for the reporting being performed
	

	   measResultPCell SEQUENCE {
	
	
	

	     rsrpResult
	
	Set according to specific test
	

	     rsrqResult
	
	Set according to specific test
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA 
	
	

	   }
	
	
	

	}
	
	
	



Table 9.2.4A.1_2.4.3-3: MeasResultListEUTRA: Additional RSRQ FDD - TDD inter frequency absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultListEUTRA::= SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	
	
	

	  physCellId
	PhysCellId
	
	

	  measResult SEQUENCE {
	
	
	

	    rsrpResult
	Not present 
	
	

	    rsrqResult
	
	Set according to specific test
	

	  }
	
	
	

	}
	
	
	



9.2.4A.1_2.5	Test requirement
Table 9.2.4A.1_2.5-1 and 9.2.4A.1_2.5-2 define the primary level settings including test tolerances for all tests.
Each RSRQ FDD - TDD inter frequency absolute accuracy test shall meet the reported values test requirements in Table 9.2.4A.1_2.5-3.
Table 9.2.4A.1_2.5-1: Cell Specific Test requirement Parameters for RSRQ FDD - TDD inter frequency absolute accuracy (FDD Cell1)
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 1
	Cell 1

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Gap Pattern Id
	
	0
	0
	0

	Measurement bandwidth 
	

	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.1.1
	
	R.0 FDD
	R.0 FDD
	R.0 FDD

	PDSCH allocation
	

	13—36 
	13—36 
	13—36 

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.1
	
	R.6 FDD
	R.6 FDD
	R.6 FDD

	OCNG Patterns defined in D.1.1 (OP.1 FDD) and D.1.2 (OP.2 FDD)
	
	OP.1 FDD
	OP.1 FDD
	OP.1 FDD

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	PDSCH_RA
	
	
	
	

	PDSCH_RB
	
	
	
	

	OCNG_RANote1
	
	
	
	

	OCNG_RBNote1 
	
	
	
	

	
Note2
	dBm/15 kHz
	-80
	-104.70
	-114.5

	

	dB
	-1.75
	-4.0
	-4.0

	RSRPNote3
	dBm/15 kHz
	-81.75
	-108.70
	-118.5

	RSRQNote3
	dB
	-14.76
	-16.25
	-16.25

	IoNote3
	dBm/9 MHz
	-50
	-75.46
	-85.26

	

	dB
	-1.75
	-4.0
	-4.0

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 3:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 4:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.



Table 9.2.4A.1_2.5-2: Cell Specific Test requirement Parameters for RSRQ FDD - TDD inter frequency absolute accuracy (TDD Cell2)
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 2
	Cell 2
	Cell 2

	E-UTRA RF Channel Number
	
	2
	2
	2

	BWchannel
	MHz
	10
	10
	10

	Gap Pattern Id
	
	-
	-
	-

	Special subframe configuration Note1
	
	6
	6
	6

	Uplink-downlink configuration Note1
	
	1
	1
	1

	Measurement bandwidth 
	

	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.1.2
	
	-
	-
	-

	PDSCH allocation
	

	-
	-
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.2
	
	R.6 TDD
	R.6 TDD
	R.6 TDD

	OCNG Patterns defined in D.2.1 (OP.1 TDD) and D.2.2 (OP.2 TDD)
	
	OP.2 TDD
	OP.2 TDD
	OP.2 TDD

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	PDSCH_RA
	
	
	
	

	PDSCH_RB
	
	
	
	

	OCNG_RANote2
	
	
	
	

	OCNG_RBNote2
	
	
	
	

	
Note3
	dBm/15 kHz
	-81.10
	-104.70
	-114.50

	

	dB
	-1.75
	-3.20
	-3.20

	RSRPNote4
	dBm/15 kHz
	-82.85
	-107.9
	-117.70

	RSRQNote4
	dB
	-14.76
	-15.69
	-15.69

	IoNote4
	dBm/9 MHz
	-51.10
	-75.22
	-85.02

	

	dB
	-1.75
	-3.20
	-3.20

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 3:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 4:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 5:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.



Table 9.2.4A.1_2.5-3: RSRQ FDD - TDD inter frequency absolute accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	Normal Conditions

	Lowest reported value (Cell 2)
	RSRQ_02
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_18
	RSRQ_18
	RSRQ_18

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_00
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_21
	RSRQ_19
	RSRQ_19



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.4A.2	FDD - TDD Inter Frequency Relative Accuracy of RSRQ
9.2.4A.2.1	Test purpose
To verify that the FDD - TDD inter frequency relative accuracy measurement of RSRQ is within the specified limit for all bands.
9.2.4A.2.2	Test applicability
This test applies to all types of E-UTRA UE supporting FDD and TDD release 9 and forward. Applicability requires support for FGI bits 16 and 25.
9.2.4A.2.3	Minimum conformance requirements
The relative accuracy of RSRQ in inter frequency case is defined as the RSRQ measured from one cell compared to the RSRQ measured from another cell on a different frequency.
The accuracy requirements in table 9.2.4A.2.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports. 
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP1,2|dBm according to clause I.3.4 for a corresponding Band


| Channel 1_Io ‑Channel 2_Io |  20 dB
Table 9.2.4A.2.3-1: RSRQ FDD - TDD inter frequency relative accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	3
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	4
	4
	-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in clauses B.4.2 and B.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.4A.2.3-2.
Table 9.2.4A.2.3-2: RSRQ FDD - TDD Inter frequency relative accuracy measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.6.2 and A.9.2.4A.
9.2.4A.2.4	Test description
9.2.4A.2.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.14 for UE with 2Rx RF band and Annex A, Figure A.78 (without using the faders) for 4Rx capable UE without any 2Rx RF bands.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.4A.2.4.3. 
4.	Cell 1 and Cell 2 are on the different carrier frequencies. Cell 1 is the serving cell and Cell 2 is the target cell. Cell 1 is FDD cell and Cell 2 is TDD cell. Cell 1 is the cell used for connection setup with the power levels set according to Annex C.0 and C.1 for this test.
9.2.4A.2.4.2	Test procedure
The three tests consist of Cell 1, serving cell and Cell 2, target cell. The relative accuracy of RSRQ is defined as the RSRQ measured from one cell compared to the RSRQ measured from another cell on a different frequency.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to Table 9.2.4A.2.5-1 and 9.2.4A.2.5-2 for the test interval as appropriate. Propagation conditions are set according to Annex B clause B.1.1.
3.	The SS shall transmit an RRCConnectionReconfiguration message.
4.	The UE shall transmit RRCConnectionReconfigurationComplete message.
5.	The UE shall transmit periodically MeasurementReport messages.
6.	After 10s wait from Step 3, the SS shall check the RSRQ value of Cell 1 and Cell 2 in periodical MeasurementReport messages. The reported RSRQ value for Cell 2 is compared to the reported RSRQ value for Cell 1 for each MeasurementReport message. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
7.	The SS shall check MeasurementReport messages transmitted by the UE until the confidence level according to G.2.3-1 in clause G.2 is achieved.
8.	Repeat step 1-7 for each sub-test in Table 9.2.4A.2.5-1 and 9.2.4A.2.5-2 as appropriate.
9.2.4A.2.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] values 4.6 with the following exceptions:
Table 9.2.4A.2.4.3-1: Common Exception messages for RSRQ FDD - TDD inter frequency relative accuracy test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-2
Table H.3.5-4



Table 9.2.4A.2.4.3-2: MeasResults: Additional RSRQ FDD - TDD inter frequency relative accuracy test requirement
	Derivation Path: 3GPP TS 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	Identifies the measurement id for the reporting being performed 
	

	    measResultPCell SEQUENCE {
	
	
	

	     rsrpResult
	
	Set according to specific test
	

	     rsrqResult
	
	Set according to specific test
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA 
	
	

	   }
	
	
	

	}
	
	
	



Table 9.2.4A.2.4.3-3: MeasResultListEUTRA: Additional RSRQ FDD - TDD inter frequency relative accuracy test requirement
	Derivation Path: 3GPP TS 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultListEUTRA::= SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	
	
	

	  physCellId
	PhysicalCellIdentity
	
	

	  measResult SEQUENCE {
	
	
	

	    rsrpResult
	Not present
	
	

	    rsrqResult
	
	Set according to specific test
	

	  }
	
	
	

	}
	
	
	



9.2.4A.2.5	Test requirement
Table 9.2.4A.2.5-1 and 9.2.4A.2.5-2 defines the primary level settings including test tolerances for all tests. 
Each RSRQ FDD - TDD inter frequency relative accuracy test shall meet the reported values test requirements in Table 9.2.4A.2.5-3.
Table 9.2.4A.2.5-1: Cell Specific Test requirement Parameters for RSRQ FDD - TDD inter frequency relative accuracy (FDD Cell1)
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 1
	Cell 1

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Gap Pattern Id
	
	0
	0
	0

	Measurement bandwidth 
	

	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.1.1
	
	R.0 FDD
	R.0 FDD
	R.0 FDD

	PDSCH allocation
	

	13—36 
	13—36 
	13—36 

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.1
	
	R.6 FDD
	R.6 FDD
	R.6 FDD

	OCNG Patterns defined in D.1.1 (OP.1 FDD) and D.1.2 (OP.2 FDD)
	
	OP.1 FDD
	OP.1 FDD
	OP.1 FDD

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	PDSCH_RA
	
	
	
	

	PDSCH_RB
	
	
	
	

	OCNG_RANote1
	
	
	
	

	OCNG_RBNote1 
	
	
	
	

	
Note2
	dBm/15 kHz
	-81.10
	-104.70
	-114.5

	

	dB
	-1.75
	-4.0
	-4.0

	RSRPNote3
	dBm/15 kHz
	-82.85
	-108.70
	-118.5

	RSRQNote3
	dB
	-14.76
	-16.25
	-16.25

	IoNote3
	dBm/9 MHz
	-51.10
	-75.46
	-85.26

	

	dB
	-1.75
	-4.0
	-4.0

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1: 	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 2: 	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 3: 	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 4: 	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.



Table 9.2.4A.2.5-2: Cell Specific Test requirement Parameters for RSRQ FDD - TDD inter frequency relative accuracy (TDD cell2)
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 2
	Cell 2
	Cell 2

	E-UTRA RF Channel Number
	
	2
	2
	2

	BWchannel
	MHz
	10
	10
	10

	Gap Pattern Id
	
	-
	-
	-

	Special subframe configuration Note1
	
	6
	6
	6

	Uplink-downlink configuration Note1
	
	1
	1
	1

	Measurement bandwidth 
	

	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.1.2
	
	-
	-
	-

	PDSCH allocation
	

	-
	-
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.2
	
	R.6 TDD
	R.6 TDD
	R.6 TDD

	OCNG Patterns defined in D.2.1 (OP.1 TDD) and D.2.2 (OP.2 TDD)
	
	OP.2 TDD
	OP.2 TDD
	OP.2 TDD

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	PDSCH_RA
	
	
	
	

	PDSCH_RB
	
	
	
	

	OCNG_RANote2
	
	
	
	

	OCNG_RBNote2
	
	
	
	

	
Note3
	dBm/15 kHz
	-81.10
	-104.70
	-114.50

	

	dB
	-1.75
	-3.20
	-3.20

	RSRPNote4
	dBm/15 kHz
	-82.85
	-107.90
	-117.70

	RSRQNote4
	dB
	-14.76
	-15.69
	-15.69

	IoNote4
	dBm/9 MHz
	-51.10
	-75.22
	-85.02

	

	dB
	-1.75
	-3.20
	-3.20

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 3:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 4:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 5:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.



Table 9.2.4A.2.5-3: RSRQ FDD-TDD inter frequency relative accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	Normal Conditions

	Lowest reported value (Cell 2)
	RSRQ_x-8
	RSRQ_x-10
	RSRQ_x-10

	Highest reported value (Cell 2)
	RSRQ_x+8
	RSRQ_x+10
	RSRQ_x+10

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_x-10
	RSRQ_x-10
	RSRQ_x-10

	Highest reported value (Cell 2)
	RSRQ_x+10
	RSRQ_x+10
	RSRQ_x+10

	RSRQ_x is the reported value of Cell 1



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.4A.2_2	FDD - TDD Inter Frequency Relative Accuracy of RSRQ for UE category 1bis
9.2.4A.2_2.1	Test purpose
To verify that the FDD - TDD inter frequency relative accuracy measurement of RSRQ is within the specified limit for all bands.
9.2.4A.2_2.2	Test applicability
This test applies to all types of E-UTRA UE supporting FDD and TDD UE release 13 and forward of UE category 1bis. Applicability requires support for FGI bits 16 and 25.
9.2.4A.2_2.3	Minimum conformance requirements
The relative accuracy of RSRQ in inter frequency case is defined as the RSRQ measured from one cell compared to the RSRQ measured from another cell on a different frequency.
The accuracy requirements in table 9.2.4A.2_2.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports. 
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP1,2|dBm according to clause I.3.4 for a corresponding Band


| Channel 1_Io ‑Channel 2_Io |  20 dB
Table 9.2.4A.2_2.3-1: RSRQ FDD - TDD inter frequency relative accuracy for UE category 1bis
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	[4]
	[5]
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	[5]
	[5]
	-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in clauses B.4.2 and B.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.4A.2.3-2.
Table 9.2.4A.2_2.3-2: RSRQ FDD - TDD Inter frequency relative accuracy measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.6.6 and A.9.2.4A.
9.2.4A.2_2.4	Test description
9.2.4A.2_2.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.14 using only main UE Tx/Rx antenna.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.4A.2_2.4.3.
4.	Cell 1 and Cell 2 are on the different carrier frequencies. Cell 1 is the serving cell and Cell 2 is the target cell. Cell 1 is FDD cell and Cell 2 is TDD cell. Cell 1 is the cell used for connection setup with the power levels set according to Annex C.0 and C.1 for this test.
9.2.4A.2_2.4.2	Test procedure
The three tests consist of Cell 1, serving cell and Cell 2, target cell. The relative accuracy of RSRQ is defined as the RSRQ measured from one cell compared to the RSRQ measured from another cell on a different frequency.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to Table 9.2.4A.2_2.5-1 and 9.2.4A.2_2.5-2 for the test interval as appropriate. Propagation conditions are set according to Annex B clause B.1.1.
3.	The SS shall transmit an RRCConnectionReconfiguration message.
4.	The UE shall transmit RRCConnectionReconfigurationComplete message.
5.	The UE shall transmit periodically MeasurementReport messages.
6.	After 10s wait from Step 3, the SS shall check the RSRQ value of Cell 1 and Cell 2 in periodical MeasurementReport messages. The reported RSRQ value for Cell 2 is compared to the reported RSRQ value for Cell 1 for each MeasurementReport message. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
7.	The SS shall check MeasurementReport messages transmitted by the UE until the confidence level according to G.2.3-1 in clause G.2 is achieved.
8.	Repeat step 1-7 for each sub-test in Table 9.2.4A.2_2.5-1 and 9.2.4A.2_2.5-2 as appropriate.
9.2.4A.2_2.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] values 4.6 with the following exceptions:
Table 9.2.4A.2_2.4.3-1: Common Exception messages for RSRQ FDD - TDD inter frequency relative accuracy test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-2
Table H.3.5-4



Table 9.2.4A.2_2.4.3-2: MeasResults: Additional RSRQ FDD - TDD inter frequency relative accuracy test requirement
	Derivation Path: 3GPP TS 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	Identifies the measurement id for the reporting being performed 
	

	    measResultPCell SEQUENCE {
	
	
	

	     rsrpResult
	
	Set according to specific test
	

	     rsrqResult
	
	Set according to specific test
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA 
	
	

	   }
	
	
	

	}
	
	
	



Table 9.2.4A.2_2.4.3-3: MeasResultListEUTRA: Additional RSRQ FDD - TDD inter frequency relative accuracy test requirement
	Derivation Path: 3GPP TS 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultListEUTRA::= SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	
	
	

	  physCellId
	PhysicalCellIdentity
	
	

	  measResult SEQUENCE {
	
	
	

	    rsrpResult
	Not present
	
	

	    rsrqResult
	
	Set according to specific test
	

	  }
	
	
	

	}
	
	
	



9.2.4A.2_2.5	Test requirement
Table 9.2.4A.2_2.5-1 and 9.2.4A.2_2.5-2 defines the primary level settings including test tolerances for all tests. 
Each RSRQ FDD - TDD inter frequency relative accuracy test shall meet the reported values test requirements in Table 9.2.4A.2_2.5-3.
Table 9.2.4A.2_2.5-1: Cell Specific Test requirement Parameters for RSRQ FDD - TDD inter frequency relative accuracy (FDD Cell1)
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 1
	Cell 1

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Gap Pattern Id
	
	0
	0
	0

	Measurement bandwidth 
	

	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.1.1
	
	R.0 FDD
	R.0 FDD
	R.0 FDD

	PDSCH allocation
	

	13—36 
	13—36 
	13—36 

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.1
	
	R.6 FDD
	R.6 FDD
	R.6 FDD

	OCNG Patterns defined in D.1.1 (OP.1 FDD) and D.1.2 (OP.2 FDD)
	
	OP.1 FDD
	OP.1 FDD
	OP.1 FDD

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	PDSCH_RA
	
	
	
	

	PDSCH_RB
	
	
	
	

	OCNG_RANote1
	
	
	
	

	OCNG_RBNote1 
	
	
	
	

	
Note2
	dBm/15 kHz
	-81.10
	-104.70
	-114.5

	

	dB
	-1.75
	-4.0
	-4.0

	RSRPNote3
	dBm/15 kHz
	-82.85
	-108.70
	-118.5

	RSRQNote3
	dB
	-14.76
	-16.25
	-16.25

	IoNote3
	dBm/9 MHz
	-51.10
	-75.46
	-85.26

	

	dB
	-1.75
	-4.0
	-4.0

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1: 	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 2: 	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 3: 	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 4: 	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.



Table 9.2.4A.2_2.5-2: Cell Specific Test requirement Parameters for RSRQ FDD - TDD inter frequency relative accuracy (TDD cell2)
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 2
	Cell 2
	Cell 2

	E-UTRA RF Channel Number
	
	2
	2
	2

	BWchannel
	MHz
	10
	10
	10

	Gap Pattern Id
	
	-
	-
	-

	Special subframe configuration Note1
	
	6
	6
	6

	Uplink-downlink configuration Note1
	
	1
	1
	1

	Measurement bandwidth 
	

	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.1.2
	
	-
	-
	-

	PDSCH allocation
	

	-
	-
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.2
	
	R.6 TDD
	R.6 TDD
	R.6 TDD

	OCNG Patterns defined in D.2.1 (OP.1 TDD) and D.2.2 (OP.2 TDD)
	
	OP.2 TDD
	OP.2 TDD
	OP.2 TDD

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	PDSCH_RA
	
	
	
	

	PDSCH_RB
	
	
	
	

	OCNG_RANote2
	
	
	
	

	OCNG_RBNote2
	
	
	
	

	
Note3
	dBm/15 kHz
	-81.10
	-104.70
	-114.50

	

	dB
	-1.75
	-3.20
	-3.20

	RSRPNote4
	dBm/15 kHz
	-82.85
	-107.90
	-117.70

	RSRQNote4
	dB
	-14.76
	-15.69
	-15.69

	IoNote4
	dBm/9 MHz
	-51.10
	-75.22
	-85.02

	

	dB
	-1.75
	-3.20
	-3.20

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 3:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 4:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 5:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.



Table 9.2.4A.2_2.5-3: RSRQ FDD-TDD inter frequency relative accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	Normal Conditions

	Lowest reported value (Cell 2)
	RSRQ_x-10
	RSRQ_x-12
	RSRQ_x-12

	Highest reported value (Cell 2)
	RSRQ_x+10
	RSRQ_x+12
	RSRQ_x+12

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_x-12
	RSRQ_x-12
	RSRQ_x-12

	Highest reported value (Cell 2)
	RSRQ_x+12
	RSRQ_x+12
	RSRQ_x+12

	RSRQ_x is the reported value of Cell 1



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.5	FDD RSRQ for E-UTRA Carrier Aggregation
9.2.5.1	FDD Absolute RSRQ Accuracy for E-UTRA Carrier Aggregation
9.2.5.1.1	Test purpose
To verify that FDD absolute RSRQ measurement accuracy in carrier aggregation is within the specified limits under AWGN propagation conditions. This test will verify the FDD absolute RSRQ accuracy requirements of the primary component carrier and the secondary component carrier.
9.2.5.1.2	Test applicability
This test case applies to all types of E-UTRA UE release 10 and forward that support CA with Intra-band contiguous CA, or Inter-band CA.
This test case applies to all types of E-UTRA UE release 11 and forward that support CA with Intra-band non-contiguous CA.
9.2.5.1.3	Minimum conformance requirements
The FDD RSRQ measurements of cells on the primary component carrier shall meet the intra frequency absolute accuracy requirements defined in 3GPP TS 36.133 [4] clause 9.1.5.1. The FDD RSRQ measurements of cells on the secondary component carrier shall meet the intra frequency absolute accuracy requirements defined in 3GPP TS 36.133 [4] clause 9.1.5.1. 
The accuracy requirements in Table 9.2.5.1.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to clause I.3.1 for a corresponding Band.
Table 9.2.5.1.3-1: FDD RSRQ absolute accuracy for Carrier Aggregation
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	2.5
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	3.5
	4
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.5.1.3-2.
Table 9.2.5.1.3-2: FDD RSRQ absolute accuracy measurement report mapping for Carrier Aggregation
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.11.1, clause 9.1.11.2, clause 9.1.5.1 and A.9.2.5.
9.2.5.1.4	Test description
9.2.5.1.4.1	Initial conditions 
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in 3GPP TS 36.521-1 [10] clause 5.4.2A.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as follows:
-	For UEs supporting only 2Rx in all the bands under test, use 3GPP TS 36.508 [7] Annex A, Figure group A.41 as appropriate.
-	For UEs supporting 4Rx in any of the bands under test use 3GPP TS 36.508 [7] Annex A, Figure A.90, without neighbour on Pcell. Use the 2Rx module for cells on bands supporting 2Rx and the 4Rx module for cells on bands supporting 4Rx.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.5.1.4.3.
4.	There are two E-UTRA FDD carriers with one cell on one E-UTRA FDD carrier and two cells on the other E-UTRA FDD carrier specified in the test. Cell 1 is PCell on the PCC, Cell 2 is the SCell on the Secondary Component Carrier (SCC), and Cell 3 is a neighbour cell on the SCC. PCell (Cell 1) is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test. Cell 2 and Cell 3 shall be powered OFF. 
9.2.5.1.4.2	Test procedure
The test consists of Cell 1 the PCell, Cell 2 the SCell on the Secondary Component Carrier (SCC), and Cell 3 the neighbouring cell on the SCC. The SCell (Cell 2) and neighbouring cell (Cell 3) on the SCC are configured. The SCell (Cell 2) on the SCC is activated. The absolute accuracy of RSRQ is defined as the RSRQ measured from the primary component carrier (Cell 1) and the RSRQ measured from the secondary component carrier (Cell 2).
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Configure SCC according to Annex C.0 and C.1 for all downlink physical channels.
3.	The SS shall configure the SCell (Cell 2) on the SCC as per 3GPP TS 36.508 [7] clause 5.2A.4. 
4.	SS activates SCC by sending the MAC-CE according to 3GPP TS 36.321 [11] clauses 5.13 and 6.1.3.8. Wait for at least 2 seconds as per 3GPP TS 36.133 [4] clause 8.3.3.2.
5.	Set the parameters according to Table 9.2.5.1.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.1.
6.	SS shall transmit an RRCConnectionReconfiguration message.
7.	The UE shall transmit RRCConnectionReconfigurationComplete message.
8.	UE shall transmit periodically MeasurementReport messages.
9.	After 10s wait from Step 6, SS shall check the reported RSRQ values in periodical MeasurementReport messages. The reported RSRQ values for Cell 1 and Cell 2 by the UE are compared to the actual RSRQ values according to Table 9.2.5.1.5-2. This counts respectively as a Pass or Fail for the events "Cell 1" and "Cell 2". If the UE fails to report the measurement value for Cell 2, the number of failed iterations for the respective event "Cell 2" is increased by one.
10.	The SS shall check MeasurementReport messages transmitted by the UE until a test verdict has been achieved.
Each of the events "Cell 1" and "Cell 2" is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in clause G.2 is achieved. Different events may require different times for a verdict.
If both events pass, the test passes. If one event fails, the test fails.
9.2.5.1.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] values 4.6 with the following exceptions:
Table 9.2.5.1.4.3-1: Common Exception messages for FDD RSRQ absolute accuracy for Carrier Aggregation test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-4
Table H.4.1-5
Table H.4.2-1



9.2.5.1.5	Test requirement
Table 9.2.5.1.5-1 defines the primary level settings including test tolerances for all tests.
The FDD RSRQ absolute accuracy for carrier aggregation test shall meet the reported values test requirements in Table 9.2.5.1.5-2.
Table 9.2.5.1.5-1: Cell Specific Test requirement Parameters for FDD RSRQ absolute accuracy for Carrier Aggregation
	Parameters
	Test 1

	
	Units
	Cell 1
	Cell 2
	Cell 3

	E-UTRA RF Channel Number
	
	1
	2
	2

	BWchannel_CA
	MHz
	10
	10
	10

	Time offset to Cell 1
	s
	-
	0
	3s or 92*Ts

	Time alignment error between cell 2 and cell 1
	
	-
	 Time alignment error as specified in 3GPP TS 36.104 [29] clause 6.5.3.1.
	-

	Measurement bandwidth
	

	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.1.1
	
	R.0 FDD
	R.0 FDD
	-

	PDSCH allocation
	

	13—36
	13—36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined  in A.2.1
	
	R.6 FDD
	R.6 FDD
	R.6 FDD

	OCNG Patterns defined in D.1.1 (OP.1 FDD) and D.1.2 (OP.2 FDD)
	
	OP.1
FDD
	OP.1
FDD
	OP.2
FDD

	PBCH_RA
	dB
	0
	0
	0

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	PDSCH_RA
	
	
	
	

	PDSCH_RB
	
	
	
	

	OCNG_RANote1
	
	
	
	

	OCNG_RBNote1 
	
	
	
	

	
 Note2

	Bands FDD_A
	dBm/15 kHz
	-119.5
	-116

	
	Bands:
FDD_B1FDD_B2
	
	-119
	-115.5

	
	Bands FDD_C
	
	-118.5
	-115

	
	Bands FDD_D
	
	-118
	-114.5 

	
	Bands FDD_E, FDD_F Note 6
	
	-117.5
	-114

	
	Bands FDD_G
	
	-116.5
	-113

	
	Bands FDD_H
	
	-116
	-112.5

	

	dB
	-4.0
	-5.16
	-5.54

	RSRPNote3
	Bands FDD_A
	dBm/15 kHz
	-123.5
	-119.7
	-120

	
	Bands:
FDD_B1FDD_B2
	
	-123
	-119.2
	-119.5

	
	Bands FDD_C
	
	-122.5
	-118.7
	-119

	
	Bands FDD_D
	
	-122
	-118.2
	-118.5

	
	Bands FDD_E, FDD_F Note 6
	
	-121.5
	-117.7
	-118

	
	Bands FDD_G
	
	-120.5
	-116.7
	-117

	
	Bands FDD_H
	
	-120
	-116.2
	-116.5

	RSRQNote3
	Bands FDD_A
	dB
	-16.25
	-17.10
	-17.40

	
	Bands FDD_C
	
	
	
	

	
	Bands:
FDD_B1FDD_B2
	
	
	
	

	
	Bands FDD_D
	
	
	
	

	
	Bands FDD_E, FDD_F Note 6
	
	
	
	

	
	Bands FDD_G
	
	
	
	

	
	Bands FDD_H
	
	
	
	

	IoNote3
	Bands FDD_A
	dBm/9 MHz
	-90.26
	-85.61

	
	Bands:
FDD_B1FDD_B2
	
	-89.76
	-85.11

	
	Bands FDD_C
	
	-89.26
	-84.61

	
	Bands FDD_D
	
	-88.76
	-84.11 

	
	Bands FDD_E, FDD_F Note 6
	
	-88.26
	-83.67

	
	Bands FDD_G
	
	-87.26
	-82.61

	
	Bands FDD_H
	
	-86.76
	-82.11

	

	dB
	-4.0
	-3.7
	-4.0

	Propagation condition
	-
	AWGN

	NOTE 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 3:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 4:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 5:	The selection of the bands for testing depends on the configuration of the carrier aggregation supported by the UEs
NOTE 6:	For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz
NOTE 7:	This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in clause C.3.3.1.
NOTE 8:	E-UTRA operating band groups are as defined in clause 3.5.



Table 9.2.5.1.5-2: FDD RSRQ absolute accuracy requirements for the reported values for Carrier Aggregation
	
	Test 1

	
	All bands

	Normal Conditions 

	Lowest reported value (Cell 1)
	RSRQ_00

	Highest reported value Cell 1)
	RSRQ_15

	Lowest reported value (Cell 2)
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_14

	Extreme Conditions

	Lowest reported value (Cell 1)
	RSRQ_00

	Highest reported value Cell 1)
	RSRQ_16

	Lowest reported value (Cell 2)
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_15



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.5.2	FDD Relative RSRQ Accuracy E-UTRA for Carrier Aggregation
9.2.5.2.1	Test purpose
To verify that FDD relative RSRQ measurement accuracy in carrier aggregation is within the specified limits under AWGN propagation conditions. This test will verify the FDD relative RSRQ accuracy requirements between the primary and secondary component carriers.
9.2.5.2.2	Test applicability
This test case applies to all types of E-UTRA UE release 10 and forward that support CA with Intra-band contiguous CA, or Inter-band CA.
This test case applies to all types of E-UTRA UE release 11 and forward that support CA with Intra-band non-contiguous CA.
9.2.5.2.3	Minimum conformance requirements
The FDD RSRQ measurements of cells on the primary component carrier are compared with measurements of cells on the secondary component carrier defined in 3GPP TS 36.133 [4] clause 9.1.6.2. The applicable relative accuracy requirements are the RSRQ inter-frequency accuracy requirements as defined in 3GPP TS 36.133 [4] clause 9.1.6.2. 
The accuracy requirements in Table 9.2.5.2.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP1,2|dBm according to clause I.3.4 for a corresponding Band.


|Channel 1_Io ‑Channel 2_Io |  20 dB
Table 9.2.5.2.3-1: FDD RSRQ relative accuracy for Carrier Aggregation
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	3
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	4
	4
	-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.5.2.3-2.
Table 9.2.5.2.3-2: FDD RSRQ relative accuracy measurement report mapping for Carrier Aggregation
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.11.3, clause 9.1.6.2 and A.9.2.5.
9.2.5.2.4	Test description
9.2.5.2.4.1	Initial conditions 
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in 3GPP TS 36.521-1 [10] clause 5.4.2A.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as follows:
-	For UEs supporting only 2Rx in all the bands under test, use 3GPP TS 36.508 [7] Annex A, Figure group A.41 as appropriate.
-	For UEs supporting 4Rx in any of the bands under test use 3GPP TS 36.508 [7] Annex A, Figure A.90, without neighbour on Pcell. Use the 2Rx module for cells on bands supporting 2Rx and the 4Rx module for cells on bands supporting 4Rx.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.5.2.4.3.
4.	There are two E-UTRA FDD carriers with one cell on one E-UTRA FDD carrier and two cells on the other E-UTRA FDD carrier specified in the test. Cell 1 is PCell on the PCC, Cell 2 is the SCell on the Secondary Component Carrier (SCC), and Cell 3 is a neighbour cell on the SCC. PCell (Cell 1) is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test. Cell 2 and Cell 3 shall be powered OFF. 
9.2.5.2.4.2	Test procedure
The test consists of Cell 1 the PCell, Cell 2 the SCell on the Secondary Component Carrier (SCC), and Cell 3 the neighbouring cell on the SCC. The SCell (Cell 2) and neighbouring cell (Cell 3) on the SCC are configured. The SCell (Cell 2) on the SCC is activated. The relative accuracy of RSRQ is defined as the RSRQ measured cells on the primary component carrier compared with measurements of cells on the secondary component carrier,
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Configure SCC according to Annex C.0 and C.1 for all downlink physical channels.
3.	The SS shall configure the SCell (Cell 2) on the SCC as per 3GPP TS 36.508 [7] clause 5.2A.4. 
4.	SS activates SCC by sending the MAC-CE according to 3GPP TS 36.321 [11] clauses 5.13 and 6.1.3.8. Wait for at least 2 seconds as per 3GPP TS 36.133 [4] clause 8.3.3.2.
5.	Set the parameters according to Table 9.2.5.2.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.1.
6.	SS shall transmit an RRCConnectionReconfiguration message.
7.	The UE shall transmit RRCConnectionReconfigurationComplete message.
8.	UE shall transmit periodically MeasurementReport messages.
9.	After 10s wait from Step 6, SS shall check the reported RSRQ values in periodical MeasurementReport messages. The reported RSRQ value for Cell 2 is compared to the reported RSRQ value for Cell 1 for each MeasurementReport message according to Table 9.2.5.2.5-2. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
10.	The SS shall check MeasurementReport messages transmitted by the UE until the confidence level according to table G.2.3-1 in clause G.2 is achieved.
9.2.5.2.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] values 4.6 with the following exceptions:
Table 9.2.5.2.4.3-1: Common Exception messages for FDD RSRQ relative accuracy for Carrier Aggregation test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-4
Table H.4.1-5
Table H.4.2-1



9.2.5.2.5	Test requirement
Table 9.2.5.2.5-1 defines the primary level settings including test tolerances for all tests. 
The FDD RSRQ relative accuracy for carrier aggregation test shall meet the reported values test requirements in Table 9.2.5.2.5-2.
Table 9.2.5.2.5-1: Cell Specific Test requirement Parameters for FDD RSRQ relative accuracy for Carrier Aggregation
	Parameters
	Test 1

	
	Units
	Cell 1
	Cell 2
	Cell 3

	E-UTRA RF Channel Number
	
	1
	2
	2

	BWchannel_CA
	MHz
	10
	10
	10

	Time offset to Cell 1
	s
	-
	0
	3s or 92*Ts

	Time alignment error between cell 2 and cell 1
	
	-
	 Time alignment error as specified in 3GPP TS 36.104 [29] clause 6.5.3.1.
	-

	Measurement bandwidth
	

	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.1.1
	
	R.0 FDD
	R.0 FDD
	-

	PDSCH allocation
	

	13—36
	13—36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined  in A.2.1
	
	R.6 FDD
	R.6 FDD
	R.6 FDD

	OCNG Patterns defined in D.1.1 (OP.1 FDD) and D.1.2 (OP.2 FDD)
	
	OP.1
FDD
	OP.1
FDD
	OP.2
FDD

	PBCH_RA
	dB
	0
	0
	0

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	PDSCH_RA
	
	
	
	

	PDSCH_RB
	
	
	
	

	OCNG_RANote1
	
	
	
	

	OCNG_RBNote1 
	
	
	
	

	
 Note2

	Bands FDD_A
	dBm/15 kHz
	-119.5
	-116

	
	Bands:
FDD_B1FDD_B2
	
	-119
	-115.5

	
	Bands FDD_C
	
	-118.5
	-115

	
	Bands FDD_D
	
	-118
	-114.5

	
	Bands FDD_E, FDD_F Note 6
	
	-117.5
	-114


	
	Bands FDD_G
	
	-116.5
	-113

	
	Bands FDD_H
	
	-116
	-112.5

	

	dB
	-4.0
	-5.16
	-5.54

	RSRPNote3
	Bands FDD_A
	dBm/15 kHz
	-123.5
	-119.7
	-120

	
	Bands:
FDD_B1FDD_B2
	
	-123
	-119.2
	-119.5

	
	Bands FDD_C
	
	-122.5
	-118.7
	-119

	
	Bands FDD_D
	
	-122
	-118.2
	-118.5

	
	Bands FDD_E, FDD_F Note 6
	
	-121.5
	-117.7
	-118

	
	Bands FDD_G
	
	-120.5
	-116.7
	-117

	
	Bands FDD_H
	
	-120
	-116.2
	-116.5

	RSRQNote3
	Bands FDD_A
	dB
	-16.25
	-17.10
	-17.40

	
	Bands:
FDD_B1FDD_B2
	
	
	
	

	
	Bands FDD_C
	
	
	
	

	
	Bands FDD_D
	
	
	
	

	
	Bands FDD_E, FDD_F Note 6
	
	
	
	

	
	Bands FDD_G
	
	
	
	

	
	Bands FDD_H
	
	
	
	

	IoNote3
	Bands FDD_A
	dBm/9 MHz
	-90.26
	-85.61

	
	Bands:
FDD_B1FDD_B2
	
	-89.76
	-85.11

	
	Bands FDD_C
	
	-89.26
	-84.61

	
	Bands FDD_D
	
	-88.76
	-84.11

	
	Bands FDD_E, FDD_F Note 6
	
	-88.26
	-83.61

	
	Bands FDD_G
	
	-87.26
	-82.61

	
	Bands FDD_H
	
	-86.76
	-82.11

	

	dB
	-4.0
	-3.7
	-4.0

	Propagation condition
	-
	AWGN

	NOTE 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 3:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 4:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 5:	The selection of the bands for testing depends on the configuration of the carrier aggregation supported by the UEs.
NOTE 6:	For Band 26, the tests shall be performed with  the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.
NOTE 7:	This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in clause C.3.3.1.
NOTE 8:	E-UTRA operating band groups are as defined in clause 3.5.



Table 9.2.5.2.5-2: FDD RSRQ relative accuracy requirements for the reported values for Carrier Aggregation
	
	Test 1

	
	All bands

	Normal Conditions 

	Lowest reported value (Cell 2)
	RSRQ_x - 12

	Highest reported value (Cell 2)
	RSRQ_x + 9

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_x - 12

	Highest reported value (Cell 2)
	RSRQ_x + 9

	RSRQ_x is the reported value of Cell 1



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.6	TDD RSRQ for E-UTRA Carrier Aggregation
9.2.6.1	TDD Absolute RSRQ Accuracy for E-UTRA Carrier Aggregation
9.2.6.1.1	Test purpose
To verify that TDD absolute RSRQ measurement accuracy in carrier aggregation is within the specified limits under AWGN propagation conditions. This test will verify the TDD absolute RSRQ accuracy requirements of the primary component carrier and the secondary component carrier.
9.2.6.1.2	Test applicability
This test case applies to all types of E-UTRA UE release 10 and forward that support CA with Intra-band contiguous CA, or Inter-band CA.
This test case applies to all types of E-UTRA UE release 11 and forward that support CA with Intra-band non-contiguous CA.
9.2.6.1.3	Minimum conformance requirements
The TDD RSRQ measurements of cells on the primary component carrier shall meet the intra frequency absolute accuracy requirements defined in 3GPP TS 36.133 [4] clause 9.1.5.1. The TDD RSRQ measurements of cells on the secondary component carrier shall meet the intra frequency absolute accuracy requirements defined in 3GPP TS 36.133 [4] clause 9.1.5.1.
The accuracy requirements in Table 9.2.6.1.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to clause I.3.1 for a corresponding Band.
Table 9.2.6.1.3-1: TDD RSRQ absolute accuracy for Carrier Aggregation
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	2.5
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	3.5
	4
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in clauses B.4.2 and B.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.6.1.3-2.
Table 9.2.6.1.3-2: TDD RSRQ absolute accuracy measurement report mapping for Carrier Aggregation
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clauses 9.1.11.1, 9.1.11.2, 9.1.5.1 and A.9.2.6.
9.2.6.1.4	Test description
9.2.6.1.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in 3GPP TS 36.521-1 [10] clause 5.4.2A.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as follows:
-	For UEs supporting only 2Rx in all the bands under test, use 3GPP TS 36.508 [7] Annex A, Figure group A.41 as appropriate.
-	For UEs supporting 4Rx in any of the bands under test use 3GPP TS 36.508 [7] Annex A, Figure A.90, without neighbour on Pcell. Use the 2Rx module for cells on bands supporting 2Rx and the 4Rx module for cells on bands supporting 4Rx.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.6.1.4.3.
4.	There are two E-UTRA TDD carriers with one cell on one E-UTRA TDD carrier and two cells on the other E-UTRA TDD carrier specified in the test. Cell 1 is PCell on the PCC, Cell 2 is the SCell on the Secondary Component Carrier (SCC), and Cell 3 is a neighbour cell on the SCC. PCell (Cell 1) is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test. Cell 2 and Cell 3 shall be powered OFF. 
9.2.6.1.4.2	Test procedure
The test consists of Cell 1 the PCell, Cell 2 the SCell on the Secondary Component Carrier (SCC), and Cell 3 the neighbouring cell on the SCC. The SCell (Cell 2) and neighbouring cell (Cell 3) on the SCC are configured. The SCell (Cell 2) on the SCC is activated. The absolute accuracy of RSRQ is defined as the RSRQ measured from the primary component carrier (Cell 1) and the RSRQ measured from the secondary component carrier (Cell 2) [and (Cell 3)].
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Configure SCC according to Annex C.0 and C.1 for all downlink physical channels.
3.	The SS shall configure the SCell (Cell 2) on the SCC as per 3GPP TS 36.508 [7] clause 5.2A.4. 
4.	SS activates SCC by sending the MAC-CE according to 3GPP TS 36.321 [11] clauses 5.13 and 6.1.3.8. Wait for at least 2 seconds as per 3GPP TS 36.133 [4] clause 8.3.3.2.
5.	Set the parameters according to Table 9.2.6.1.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.1.
6.	SS shall transmit an RRCConnectionReconfiguration message.
7.	The UE shall transmit RRCConnectionReconfigurationComplete message.
8.	UE shall transmit periodically MeasurementReport messages.
9.	After 10s wait from Step 6, SS shall check the reported RSRQ values in periodical MeasurementReport messages. The reported RSRQ values for Cell 1 and Cell 2 by the UE are compared to the actual RSRQ values according to Table 9.2.6.1.5-2. This counts respectively as a Pass or Fail for the events "Cell 1" and "Cell 2". If the UE fails to report the measurement value for Cell 2, the number of failed iterations for the respective event "Cell 2" is increased by one.
10.	The SS shall check MeasurementReport messages transmitted by the UE until a test verdict has been achieved.
Each of the events "Cell 1" and "Cell 2" is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in clause G.2 is achieved. Different events may require different times for a verdict.
If both events pass, the test passes. If one event fails, the test fails.
9.2.6.1.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] values 4.6 with the following exceptions:
Table 9.2.6.1.4.3-1: Common Exception messages for TDD RSRQ absolute accuracy for Carrier Aggregation test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-4
Table H.4.1-5
Table H.4.2-1



9.2.6.1.5	Test requirement
Table 9.2.6.1.5-1 defines the primary level settings including test tolerances for all tests.
The TDD RSRQ absolute accuracy for carrier aggregation test shall meet the reported values test requirements in Table 9.2.6.1.5-2.
Table 9.2.6.1.5-1: Cell Specific Test requirement Parameters for TDD RSRQ absolute accuracy for Carrier Aggregation
	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2
	Cell 3

	E-UTRA RF Channel Number
	
	1
	2
	2

	BWchannel
	MHz
	10

	Timing offset to cell1
	s
	-
	0
	3s or 92*Ts

	Time alignment error between cell 2 and cell 1
	
	-
	 Time alignment error as specified in 3GPP TS 36.104 [29] clause 6.5.3.1.
	-

	Special subframe configurationNote1 
	
	6

	Uplink-downlink configurationNote1
	
	1

	Measurement bandwidth
	

	22—27

	PDSCH Reference measurement channel defined in A.1.2
	
	R.0 TDD
	R.0 TDD
	-

	PDSCH allocation
	

	13—36 
	13—36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.2
	
	R.6 TDD
	R.6 TDD
	R.6 TDD

	OCNG Patterns defined in D.2.1 (OP.1 TDD) and D.2.2 (OP.2 TDD)
	
	OP.1 TDD
	OP.1 TDD
	OP.2
TDD

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	PDSCH_RA
	
	
	
	

	PDSCH_RB
	
	
	
	

	OCNG_RANote2
	
	
	
	

	OCNG_RBNote2 
	
	
	
	

	
Note3

	Bands TDD_A
	dBm/15 kHz
	-119.5
	-116

	
	Bands TDD_C
	
	-118.5
	-115

	
	Bands TDD_E
	
	-117.5
	-114

	

	dB
	-4.0
	-5.16
	-5.54

	RSRPNote4
	Bands TDD_A
	dBm/15 kHz
	-123.50
	-119.7
	-120

	
	Bands TDD_C
	
	-122.50
	-118.7
	-119

	
	Bands TDD_E
	
	-121.50
	-117.7
	-118

	RSRQNote4
	Bands TDD_A
	dB
	-16.25
	-17.10
	-17.40

	IoNote4
	Bands TDD_C
	dBm/9 MHz
	-90.26
	-85.61

	
	Bands TDD_E
	
	-89.26
	-84.61

	
	Bands TDD_A
	
	-88.26
	-83.61

	

	dB
	-4.0
	-3.70
	-4.0

	Propagation condition
	-
	AWGN

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 3:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 4:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 5:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 6:	The selection of the bands for testing depends on the configuration of the carrier aggregations supported by the UEs.
NOTE 7:	This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in clause C.3.3.1.
NOTE 8:	E-UTRA operating band groups are as defined in clause 3.5.



Table 9.2.6.1.5-2: TDD RSRQ absolute accuracy requirements for the reported values for Carrier Aggregation
	
	Test 1

	
	All bands

	Normal Conditions 

	Lowest reported value (Cell 1)
	RSRQ_00

	Highest reported value Cell 1)
	RSRQ_15

	Lowest reported value (Cell 2)
	RSRQ_00

	Highest reported value Cell 2)
	RSRQ_14

	Extreme Conditions

	Lowest reported value (Cell 1)
	RSRQ_00

	Highest reported value Cell 1)
	RSRQ_16

	Lowest reported value (Cell 2)
	RSRQ_00

	Highest reported value Cell 2)
	RSRQ_15



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.6.2	TDD Relative RSRQ Accuracy for E-UTRA Carrier Aggregation
9.2.6.2.1	Test purpose
To verify that TDD relative RSRQ measurement accuracy in carrier aggregation is within the specified limits under AWGN propagation conditions. This test will verify the TDD relative RSRQ accuracy requirements between the primary and secondary component carriers.
9.2.6.2.2	Test applicability
This test case applies to all types of E-UTRA UE release 10 and forward that support CA with Intra-band contiguous CA, or Inter-band CA.
This test case applies to all types of E-UTRA UE release 11 and forward that support CA with Intra-band non-contiguous CA.
9.2.6.2.3	Minimum conformance requirements
The TDD RSRQ measurements of cells on the primary component carrier are compared with measurements of cells on the secondary component carrier defined in 3GPP TS 36.133 [4] clause 9.1.6.2. The applicable relative accuracy requirements are the RSRQ inter-frequency accuracy requirements as defined in 3GPP TS 36.133 [4] clause 9.1.6.2. 
The accuracy requirements in Table 9.2.6.2.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP1,2|dBm according to clause I.3.4 for a corresponding Band.


|Channel 1_Io ‑Channel 2_Io |  20 dB
Table 9.2.6.2.3-1: TDD RSRQ relative accuracy for Carrier Aggregation
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	3
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	4
	4
	-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in clauses B.4.2 and B.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.6.2.3-2.
Table 9.2.6.2.3-2: TDD RSRQ relative accuracy measurement report mapping for Carrier Aggregation
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.11.3, clause 9.1.6.2 and A.9.2.6.
9.2.6.2.4	Test description
9.2.6.2.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in 3GPP TS 36.521-1 [10] clause 5.4.2A.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as follows:
-	For UEs supporting only 2Rx in all the bands under test, use 3GPP TS 36.508 [7] Annex A, Figure group A.41 as appropriate.
-	For UEs supporting 4Rx in any of the bands under test use 3GPP TS 36.508 [7] Annex A, Figure A.90, without neighbour on Pcell. Use the 2Rx module for cells on bands supporting 2Rx and the 4Rx module for cells on bands supporting 4Rx.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.6.2.4.3.
4.	There are two E-UTRA TDD carriers with one cell on one E-UTRA TDD carrier and two cells on the other E-UTRA TDD carrier specified in the test. Cell 1 is PCell on the PCC, Cell 2 is the SCell on the Secondary Component Carrier (SCC), and Cell 3 is a neighbour cell on the SCC. PCell (Cell 1) is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test. Cell 2 and Cell 3 shall be powered OFF. 
9.2.6.2.4.2	Test procedure
The test consists of Cell 1 the PCell, Cell 2 the SCell on the Secondary Component Carrier (SCC), and Cell 3 the neighbouring cell on the SCC. The SCell (Cell 2) and neighbouring cell (Cell 3) on the SCC are configured. The SCell (Cell 2) on the SCC is activated. The relative accuracy of RSRQ is defined as the RSRQ measured cells on the primary component carrier compared with measurements of cells on the secondary component carrier,
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Configure SCC according to Annex C.0 and C.1 for all downlink physical channels.
3.	The SS shall configure the SCell (Cell 2) on the SCC as per 3GPP TS 36.508 [7] clause 5.2A.4. 
4.	SS activates SCC by sending the MAC-CE according to 3GPP TS 36.321 [11] clauses 5.13 and 6.1.3.8. Wait for at least 2 seconds as per 3GPP TS 36.133 [4] clause 8.3.3.2.
5.	Set the parameters according to Table 9.2.6.2.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.1.
6.	SS shall transmit an RRCConnectionReconfiguration message.
7.	The UE shall transmit RRCConnectionReconfigurationComplete message.
8.	UE shall transmit periodically MeasurementReport messages.
9.	After 10s wait from Step 6, SS shall check the reported RSRQ values in periodical MeasurementReport messages. The reported RSRQ value for Cell 2 is compared to the reported RSRQ value for Cell 1 for each MeasurementReport message according to Table 9.2.6.2.5-2. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
10.	The SS shall check MeasurementReport messages transmitted by the UE until the confidence level according to table G.2.3-1 in clause G.2 is achieved.
9.2.6.2.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] values 4.6 with the following exceptions:
Table 9.2.6.2.4.3-1: Common Exception messages for TDD RSRQ relative accuracy for Carrier Aggregation test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-4
Table H.4.1-5
Table H.4.2-1



9.2.6.2.5	Test requirement
Table 9.2.6.2.5-1 defines the primary level settings including test tolerances for all tests. 
The TDD RSRQ relative accuracy for carrier aggregation test shall meet the reported values test requirements in Table 9.2.5.2.5-2.
Table 9.2.6.2.5-1: Cell Specific Test requirement Parameters for TDD RSRQ relative accuracy
for Carrier Aggregation
	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2
	Cell 3

	E-UTRA RF Channel Number
	
	1
	2
	2

	BWchannel
	MHz
	10

	Timing offset to cell1
	s
	-
	0
	3s or 92*Ts

	Time alignment error between cell 2 and cell 1
	
	-
	 Time alignment error as specified in 3GPP TS 36.104 [29] clause 6.5.3.1.
	-

	Special subframe configurationNote1 
	
	6

	Uplink-downlink configurationNote1
	
	1

	Measurement bandwidth
	

	22—27

	PDSCH Reference measurement channel defined in A.1.2
	
	R.0 TDD
	R.0 TDD
	-

	PDSCH allocation
	

	13—36 
	13—36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.2
	
	R.6 TDD
	R.6 TDD
	R.6 TDD

	OCNG Patterns defined in D.2.1 (OP.1 TDD) and D.2.2 (OP.2 TDD)
	
	OP.1 TDD
	OP.1 TDD
	OP.2
TDD

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	PDSCH_RA
	
	
	
	

	PDSCH_RB
	
	
	
	

	OCNG_RANote2
	
	
	
	

	OCNG_RBNote2 
	
	
	
	

	
Note3

	Bands TDD_A
	dBm/15 kHz
	-119.5
	-116

	
	Bands TDD_C
	
	-118.5
	-115

	
	Bands TDD_E
	
	-117.5
	-114

	

	dB
	-4.0
	-5.16
	-5.54

	RSRPNote4
	Bands TDD_A
	dBm/15 kHz
	-123.50
	-119.7
	-120

	
	Bands TDD_C
	
	-122.50
	-118.7
	-119

	
	Bands TDD_E
	
	-121.5
	-117.7
	-118

	RSRQNote4
	Bands TDD_A, TDD_C, TDD_E
	dB
	-16.25
	-17.10
	-17.40

	IoNote4
	Bands TDD_A
	dBm/9 MHz
	-90.26
	-85.61

	
	Bands TDD_C
	
	-89.26
	-84.61

	
	Bands TDD_E
	
	-88.26
	-83.61

	

	dB
	-4.0
	-3.7
	-4.0

	Propagation condition
	-
	AWGN

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 3:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 4:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 5:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 6:	The selection of the bands for testing depends on the configuration of the carrier aggregations supported by the UEs.
NOTE 7:	This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in clause C.3.3.1.
NOTE 8:	E-UTRA operating band groups are as defined in clause 3.5.



Table 9.2.6.2.5-2: TDD RSRQ relative accuracy requirements for the reported values
for Carrier Aggregation
	
	Test 1

	
	All bands

	Normal Conditions 

	Lowest reported value (Cell 2)
	RSRQ_x - 12

	Highest reported value (Cell 2)
	RSRQ_x + 9

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_x - 12

	Highest reported value (Cell 2)
	RSRQ_x + 9

	RSRQ_x is the reported value of Cell 1



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.7	FDD RSRQ Accuracy under Time Domain Measurement Resource Restriction with Non-MBSFN ABS 
9.2.7.1	FDD RSRQ under Time Domain Measurement Resource Restriction with Non-MBSFN ABS (eICIC)
9.2.7.1.1	Test purpose
The purpose of this test is to verify that the RSRQ measurement accuracy under time domain measurement resource restriction is within the specified limits for all bands.
9.2.7.1.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 10 and forward. Applicability requires support for FGI bit 115.
9.2.7.1.3	Minimum conformance requirements
The requirements for absolute accuracy of RSRQ in this clause shall apply to a cell on the same frequency as that of the serving cell when a time domain measurement resource restriction pattern for performing RSRQ measurements of this cell is configured by higher layers according to 3GPP TS 36.331 [5].
The accuracy requirements in Table 9.2.7.1.3-1 are valid under the following conditions:
Cell specific reference signals in the measured cell are transmitted either from one, two or four antenna ports,
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled,
RSRP|dBm according to clause I.3.9 for a corresponding Band,
The time domain measurement resource restriction pattern configured for the measured cell indicates at least one subframe per radio frame for performing the RSRQ measurement,
The RSRQ measurement is not performed in any subframe other than those indicated by the time domain measurement resource restriction pattern configured for the measured cell,
Four symbols containing CRS are available in all subframes indicated by the time domain measurement resource restriction pattern.
Table 9.2.7.1.3-1: RSRQ Intra frequency absolute accuracy under time domain measurement resource restriction
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 2 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/
15kHz Note 1, 4
	dBm/BWChannel

	2.5
	4
	-2 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	3.5
	4
	-4 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	This minimum Io condition is expressed as the average Io per RE over all REs in that symbol.
NOTE 2:	Io is defined in subframes indicated by the time domain measurement resource restriction pattern configured for performing RSRQ measurements of this cell. The Io range defined by the minimum and the maximum Io levels applies to CRS and non-CRS symbols. Io may be different in different symbols within a subframe.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.7.1.3-2.
Table 9.2.7.1.3-2: RSRQ FDD Intra frequency absolute accuracy measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clauses 9.1.5.2 and A.9.2.7.
9.2.7.1.4	Test description
9.2.7.1.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.20.
2.	The general test parameter settings are set up according to Table 9.2.7.1.4.1-1.
3.	Propagation conditions are set according to Annex B clause B.0.
4.	Message contents are defined in clause 9.2.7.1.4.3. 
5.	There is one E-UTRA FDD carrier and two cells specified in each test. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
Table 9.2.7.1.4.1-1: General test parameters for E-UTRAN FDD RSRQ intra frequency test parameters under time-domain measurement resource restriction with non-MBSFN ABS
	Parameter
	Unit
	Value
	Comment

	Serving cell (PCell)
	
	Cell 1
	The aggressor cell to Cell 2

	Neighbour cell
	
	Cell 2
	Cell to be measured

	PCell ABS configuration
	
	Non-MBSFN ABS
	As defined in Table C.3.1.1.1-1

	CP length
	
	Normal
	For both cells in the test

	DRX
	
	
	OFF

	Time offset between cells
	
	3 s
	Synchronous cells
3s or 92*Ts

	Physical cell ID PCI
	
	(PCIcell1 - PCIcell2 )mod6 !=0
	Cell PCIs for Cell 1 and Cell 2 are selected randomly so that the condition is met.

	ABS pattern
	
	'1000000010000000100000001000000010000000'
	Non-MBSFN ABS. FDD ABS Pattern Info IE, as defined in 3GPP TS 36.423 [28], clause 9.2.54. Configured in Cell 1.
The first/leftmost bit corresponds to the subframe #0 of a radio frame satisfying SFN mod x = 0, where x is the size of the bit string (40) divided by 10. No MBSFN subframes are configured in the ABS subframes in Cell 1.

	Time-domain measurement resource restriction pattern for neighbour cell measurements on RF Channel 1
	
	'1000000010000000100000001000000010000000'
	Configured for Cell 2 measurements by measSubframePattern-Neigh IE in measSubframePatternConfig-Neigh, as defined in 3GPP TS 36.331 [5], clause 6.3.5. measSubframeCellList contains Cell 2.

	Time-domain measurement resource restriction pattern for serving cell measurements
	
	'0100000001000000010000000100000001000000'
	Configured for measurements on Cell 1.



9.2.7.1.4.2	Test procedure
In this test case all cells are on the same carrier frequency. The absolute accuracy of RSRQ intra frequency measurements under time domain measurement resource restriction is tested by using the parameters in Table 9.2.7.1.4.1-1 and Table 9.2.7.1.5-1 for non-MBSFN ABS with non-colliding CRS. In all test cases, Cell 1 is the serving cell and also the aggressor cell to Cell 2. Cell 2 is the target cell to be measured for RSRQ.
The UE is configured by higher layers via Cell 1 with a time-domain measurement resource restriction pattern for performing E-UTRAN FDD intra-frequency measurements on neighbour cells and provided with a neighbour cell list associated with the pattern, where the cell list includes Cell 2. The UE is also configured with a time-domain measurement resource restriction pattern for the serving cell measurements. The information for both patterns shall be provided to the UE before the measurements start.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to Table 9.2.7.1.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.1.
3.	SS shall transmit an RRCConnectionReconfiguration message.
4.	The UE shall transmit RRCConnectionReconfigurationComplete message.
5.	UE shall transmit periodically MeasurementReport messages.
6.	After 10s wait from Step 3, SS shall check the RSRQ value in periodical MeasurementReport messages. The RSRQ value of Cell 2 reported by the UE is compared to the actual RSRQ value according to Table 9.2.7.1.5-2. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
7.	The SS shall check MeasurementReport messages transmitted by the UE until the confidence level according to G.2.3-1 in clause G.2 is achieved.
8.	Repeat step 1-7 for each sub-test in Table 9.2.7.1.5-1 as appropriate.
9.2.7.1.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 9.2.7.1.4.3-1: Common Exception messages for RSRQ FDD Intra frequency under time domain measurement resource restriction with non-MBSFN ABS absolute accuracy test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.7-1
Table H.2.7-2

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-1
Table H.3.5-4
Table H.3.5-5



Table 9.2.7.1.4.3-2: MeasResults: Additional RSRQ FDD Intra frequency under time domain measurement resource restriction with non-MBSFN ABS absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.331 [5] clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	Identifies the measurement id for the reporting being performed
	

	   measResultServCell SEQUENCE {
	
	
	

	     rsrpResult
	
	Set according to specific test
	

	     rsrqResult
	
	Set according to specific test
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA 
	
	

	   }
	
	
	

	}
	
	
	



Table 9.2.7.1.4.3-3: MeasResultListEUTRA: Additional RSRQ FDD Intra frequency under time domain measurement resource restriction with non-MBSFN ABS absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.331 [5] clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultListEUTRA::= SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	
	
	

	  physCellId
	PhysicalCellIdentity
	
	

	  measResult SEQUENCE {
	
	
	

	    rsrpResult
	Not present
	
	

	    rsrqResult
	
	Set according to specific test
	

	  }
	
	
	

	}
	
	
	



Table 9.2.7.1.4.3-4: RadioResourceConfigDedicated-SRB2-DRB(n,m): Additional RSRQ FDD Intra frequency under time domain measurement resource restriction with non-MBSFN ABS absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-16 RadioResourceConfigDedicated-SRB2-DRB(n,m)

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  MeasSubframePatternPCell-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      subframePatternFDD-r10
	'0100000001000000010000000100000001000000'
	BIT STRING (SIZE (40))
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 9.2.7.1.4.3-5: MeasObjectEUTRA-GENERIC(Freq): Additional RSRQ FDD Intra frequency under time domain measurement resource restriction with non-MBSFN ABS absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.6, Table 4.6.6-2 MeasObjectEUTRA-GENERIC

	Information Element
	Value/remark
	Comment
	Condition

	MeasObjectEUTRA-GENERIC(Freq) ::= SEQUENCE {
	
	
	

	  measSubframePatternConfigNeigh-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      measSubframePatternNeigh-r10 CHOICE {
	
	
	

	        subframePatternFDD-r10
	'1000000010000000100000001000000010000000'
	BIT STRING (SIZE (40))
	

	      }
	
	
	

	      measSubframeCellList-r10 SEQUENCE {
	
	
	

	        start
	Physical Cell ID of Cell 2
	
	

	        range
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



9.2.7.1.5	Test requirement
Table 9.2.7.1.5-1 defines the primary level settings including test tolerances for all tests.
Each RSRQ FDD intra frequency absolute accuracy test shall meet the reported values test requirements in Table 9.2.7.1.5-2.
Table 9.2.7.1.5-1: Cell Specific Test requirement Parameters for E-UTRAN FDD RSRQ intra frequency test parameters under time domain measurement resource restriction with non-MBSFN ABS
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Measurement bandwidth
	

	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.1.1
	
	R.0 FDD
	-
	R.0 FDD
	-
	R.0 FDD
	-

	PDSCH allocation
	

	13—36
	-
	13—36
	-
	13—36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.1
	
	R.6 FDD
	R.6 FDD
	R.6 FDD

	OCNG Patterns defined in D.1.5 (OP.5 FDD) and D.1.6 (OP.6 FDD)
	
	OP.5 FDD
	OP.6 FDD
	OP.5 FDD
	OP.6 FDD
	OP.5 FDD
	OP.6 FDD

	PBCH_RA
	dB
	Note 6
	0
	Note 6
	0
	Note 6
	0

	PBCH_RB
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	
	
	

	OCNG_RBNote1 
	
	
	
	
	
	
	

	PSS_RA
	dB
	-4
	0
	-4
	0
	-4
	0

	SSS_RA
	dB
	-4
	0
	-4
	0
	-4
	0

	
Note2

	Bands FDD_A
	dBm/15 kHz
	-85.76
	-103.85
	-116

	
	Bands: FDD_B1, FDD_B2
	
	
	
	-115.5

	
	Bands FDD_C
	
	
	
	-115

	
	Bands FDD_D
	
	
	
	-114.5

	
	Bands FDD_E, FDD_F Note 7
	
	
	
	-114

	
	Bands FDD_G
	
	
	
	-113

	
	Bands FDD_H
	
	
	
	-112.5

	
CRS  
	dB
	5
	-1.2
	5
	-1.2
	5
	-3.05

	
CRS  Note 5
	dB
	2.55
	-1.20
	2.55
	-1.20
	3.25
	-3.05

	
SCH 
	dB
	-1.45
	-4.74
	-1.45
	-4.74
	-0.75
	-6.59

	RSRPNote3,4,5
	Bands FDD_A
	dBm/15 kHz
	-80.76
	-86.96
	-98.85
	-105.05
	-111
	-119.05

	
	Bands: FDD_B1, FDD_B2
	
	
	
	
	
	-110.5
	-118.55

	
	Bands FDD_C
	
	
	
	
	
	-110
	-118.05

	
	Bands FDD_D
	
	
	
	
	
	-109.5
	-117.55

	
	Bands FDD_E, FDD_F Note 7
	
	
	
	
	
	-109
	-117.05

	
	Bands FDD_G
	
	
	
	
	
	-108
	-116.05

	
	Bands FDD_H
	
	
	
	
	
	-107.5
	-115.55

	
 Note3,4,5
	Bands FDD_A, FDD_B1, FDD_B2,
FDD_C, FDD_E, FDD_F Note 7, FDD_G, FDD_H
	dB
	-12.71
	-14.80
	-12.71
	-14.80
	-12.47
	-16.01

	
 Note3
	Bands FDD_A
	dBm/9 MHz
	-51.06
	-54.39
	-69.15
	-72.48
	-81.54
	-85.16

	
	Bands: FDD_B1, FDD_B2
	
	
	
	
	
	-81.04
	-84.66

	
	Bands FDD_C
	
	
	
	
	
	-80.54
	-84.16

	
	Bands FDD_D
	
	
	
	
	
	-80.04
	-83.66

	
	Bands FDD_E, FDD_F Note 7
	
	
	
	
	
	-79.54
	-83.16

	
	Bands FDD_G
	
	
	
	
	
	-78.54
	-82.16

	
	Bands FDD_H
	
	
	
	
	
	-78.04
	-81.66

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled. Applies to all subframes.
NOTE 3:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves. Io levels are calculated in CRS symbols of measurement restricted subframes.
NOTE 4:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 5:	Applies to restricted measurement subframes of the respective cell.
NOTE 6:	Non-ABS and ABS subframe channel powers defined in Table C.3.1.1.1-1
NOTE 7:	For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.
NOTE 8:	E-UTRA operating band groups are as defined in clause 3.5.



Table 9.2.7.1.5-2: RSRQ FDD Intra frequency under time domain measurement resource restriction with non-MBSFN ABS absolute accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	
	All bands
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 2)
	RSRQ_04
	RSRQ_04
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_16
	RSRQ_16
	RSRQ_16

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_01
	RSRQ_01
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_19
	RSRQ_19
	RSRQ_19



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.8	TDD RSRQ Accuracy under Time Domain Measurement Resource Restriction with Non-MBSFN ABS 
9.2.8.1	TDD RSRQ under Time Domain Measurement Resource Restriction with Non-MBSFN ABS (eICIC)
9.2.8.1.1	Test purpose
The purpose of this test is to verify that the RSRQ measurement accuracy under time domain measurement resource restriction is within the specified limits for all bands.
9.2.8.1.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 10 and forward. Applicability requires support for FGI bit 115.
9.2.8.1.3	Minimum conformance requirements
The requirements for absolute accuracy of RSRQ in this clause shall apply to a cell on the same frequency as that of the serving cell when a time domain measurement resource restriction pattern for performing RSRQ measurements of this cell is configured by higher layers according to 3GPP TS 36.331 [5].
The accuracy requirements in Table 9.2.8.1.3-1 are valid under the following conditions:
Cell specific reference signals in the measured cell are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to clause I.3.9 for a corresponding Band.
The time domain measurement resource restriction pattern configured for the measured cell indicates at least one subframe per radio frame for performing the RSRQ measurement,
The RSRQ measurement is not performed in any subframe other than those indicated by the time domain measurement resource restriction pattern configured for the measured cell,
Four symbols containing CRS are available in all subframes indicated by the time domain measurement resource restriction pattern.
Table 9.2.8.1.3-1: RSRQ Intra frequency absolute accuracy under time domain measurement resource restriction
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 2 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/
15kHz Note 1, 4
	dBm/BWChannel

	2.5
	4
	-2 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	3.5
	4
	-4 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	This minimum Io condition is expressed as the average Io per RE over all REs in that symbol.
NOTE 2:	Io is defined in subframes indicated by the time domain measurement resource restriction pattern configured for performing RSRQ measurements of this cell. The Io range defined by the minimum and the maximum Io levels applies to CRS and non-CRS symbols. Io may be different in different symbols within a subframe.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.8.1.3-2.
Table 9.2.8.1.3-2: RSRQ TDD Intra frequency absolute accuracy measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clauses 9.1.5.2 and A.9.2.8.
9.2.8.1.4	Test description
9.2.8.1.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.20.
2.	The general test parameter settings are set up according to Table 9.2.8.1.4.1-1.
3.	Propagation conditions are set according to Annex B clause B.0.
4.	Message contents are defined in clause 9.2.8.1.4.3. 
5.	There is one E-UTRA TDD carrier and two cells specified in each test. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
Table 9.2.8.1.4.1-1: General test parameters for E-UTRAN TDD RSRQ intra frequency test parameters under time-domain measurement resource restriction with non-MBSFN ABS
	Parameter
	Unit
	Value
	Comment

	Serving cell (PCell)
	
	Cell 1
	Also the aggressor cell.

	Neighbour cell
	
	Cell 2
	Cell to be measured

	PCell ABS configuration
	
	Non-MBSFN ABS
	As defined in Table C.3.1.1.1-1

	Special subframe configuration
	
	6
	For Cell 1 and Cell 2. For special subframe configurations see Table 4.2-1 in [9].

	Uplink/downlink subframe configuration
	
	1
	For Cell 1 and Cell 2. For uplink-downlink subframe configurations see Table 4.2-2 in [9].

	CP length
	
	Normal
	For both cells in the test

	DRX
	
	
	OFF

	Time offset between cells
	
	3 s
	Synchronous cells
3s or 92*Ts

	Physical cell ID PCI
	
	(PCIcell1 - PCIcell2 )mod6 !=0
	Cell PCIs for Cell 1 and Cell 2 are randomly selected so that the condition is met

	ABS pattern
	
	'00000000010000000001'
	Non-MBSFN ABS. TDD ABS Pattern Info IE, as defined in 3GPP TS 36.423 [28], clause 9.2.54. Configured in Cell 1.
The first/leftmost bit corresponds to the subframe #0 of a radio frame satisfying SFN mod x = 0, where x is the size of the bit string (20) divided by 10. No MBSFN subframes are configured in the ABS subframes in Cell 1.

	Time-domain measurement resource restriction pattern for neighbour cell measurements on RF Channel 1
	
	'00000000010000000001'
	Configured for Cell 2 measurements by measSubframePattern-Neigh IE in measSubframePatternConfig-Neigh, as defined in 3GPP TS 36.331 [5], clause 6.3.5. measSubframeCellList contains Cell 2. 

	Time-domain measurement resource restriction pattern for serving cell measurements
	
	'10000000001000000000'
	Configured for Cell 1 measurements.



9.2.8.1.4.2	Test procedure
In this test case all cells are on the same carrier frequency. The absolute accuracy of RSRQ intra frequency measurements under time domain measurement resource restriction is tested by using the parameters in Table 9.2.8.1.4.1-1 and Table 9.2.8.1.5-1 for non-MBSFN ABS with non-colliding CRS. In all test cases, Cell 1 is the serving cell and also the aggressor cell to Cell 2. Cell 2 is the target cell to be measured for RSRQ.
The UE is configured by higher layers via Cell 1 with a time-domain measurement resource restriction pattern for performing E-UTRAN TDD intra-frequency measurements on neighbour cells and provided with a neighbour cell list associated with the pattern, where the cell list includes Cell 2. The UE is also configured with a time-domain measurement resource restriction pattern for the serving cell measurements. The information for both patterns shall be provided to the UE before the measurements start.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to Table 9.2.8.1.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.1.
3.	SS shall transmit an RRCConnectionReconfiguration message.
4.	The UE shall transmit RRCConnectionReconfigurationComplete message.
5.	UE shall transmit periodically MeasurementReport messages.
6.	After 10s wait from Step 3, SS shall check the RSRQ value in periodical MeasurementReport messages. The RSRQ value of Cell 2 reported by the UE is compared to the actual RSRQ value according to Table 9.2.8.1.5-2. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
7.	The SS shall check MeasurementReport messages transmitted by the UE until the confidence level according to G.2.3-1 in clause G.2 is achieved.
8.	Repeat step 1-7 for each sub-test in Table 9.2.8.1.5-1 as appropriate.
9.2.8.1.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 9.2.8.1.4.3-1: Common Exception messages for RSRQ TDD Intra frequency under time domain measurement resource restriction with non-MBSFN ABS absolute accuracy test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.7-1

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-1
Table H.3.5-4



Table 9.2.8.1.4.3-2: MeasResults: Additional RSRQ TDD Intra frequency under time domain measurement resource restriction with non-MBSFN ABS absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.331 [5] clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	Identifies the measurement id for the reporting being performed
	

	   measResultServCell SEQUENCE {
	
	
	

	     rsrpResult
	
	Set according to specific test
	

	     rsrqResult
	
	Set according to specific test
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA 
	
	

	   }
	
	
	

	}
	
	
	



Table 9.2.8.1.4.3-3: MeasResultListEUTRA: Additional RSRQ TDD Intra frequency under time domain measurement resource restriction with non-MBSFN ABS absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.331 [5] clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultListEUTRA::= SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	
	
	

	  physCellId
	PhysicalCellIdentity
	
	

	  measResult SEQUENCE {
	
	
	

	    rsrpResult
	Not present
	
	

	    rsrqResult
	
	Set according to specific test
	

	  }
	
	
	

	}
	
	
	


Table 9.2.8.1.4.3-4: RadioResourceConfigDedicated-SRB2-DRB(n,m): Additional RSRQ TDD Intra frequency under time domain measurement resource restriction with non-MBSFN ABS absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-16 RadioResourceConfigDedicated-SRB2-DRB(n,m)

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  MeasSubframePatternPCell-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      subframePatternTDD-r10 CHOICE {
	
	
	

	        subframeConfig1-5-r10
	'10000000001000000000'
	BIT STRING (SIZE (20))
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 9.2.8.1.4.3-5: MeasObjectEUTRA-GENERIC(Freq): Additional RSRQ TDD Intra frequency under time domain measurement resource restriction with non-MBSFN ABS absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.6, Table 4.6.6-2 MeasObjectEUTRA-GENERIC

	Information Element
	Value/remark
	Comment
	Condition

	MeasObjectEUTRA-GENERIC(Freq) ::= SEQUENCE {
	
	
	

	  measSubframePatternConfigNeigh-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      measSubframePatternNeigh-r10 CHOICE {
	
	
	

	        subframePatternTDD-r10 CHOICE {
	
	
	

	          subframeConfig1-5-r10
	'00000000010000000001'
	BIT STRING (SIZE (20))
	

	        }
	
	
	

	      }
	
	
	

	      measSubframeCellList-r10 SEQUENCE {
	
	
	

	        start
	Physical Cell ID of Cell 2
	
	

	        range
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



9.2.8.1.5	Test requirement
Table 9.2.8.1.5-1 defines the primary level settings including test tolerances for all tests.
Each RSRQ TDD intra frequency absolute accuracy test shall meet the reported values test requirements in Table 9.2.8.1.5-2.
Table 9.2.8.1.5-1: Cell Specific Test requirement Parameters for E-UTRAN TDD RSRQ intra frequency test parameters under time domain measurement resource restriction with non-MBSFN ABS
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Measurement bandwidth
	

	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.1.2
	
	R.0 TDD
	-
	R.0 TDD
	-
	R.0 TDD
	-

	PDSCH allocation
	

	13—36
	-
	13—36
	-
	13—36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.2
	
	R.6 TDD
	R.6 TDD
	R.6 TDD

	OCNG Patterns defined in D.2.1 (OP.1 TDD) and D.2.2 (OP.2 TDD) 
	
	OP.1 TDD
	OP.2 TDD
	OP.1 TDD
	OP.2 TDD
	OP.1 TDD
	OP.2 TDD

	PBCH_RA
	dB
	Note 6
	0
	Note 6
	0
	Note 6
	0

	PBCH_RB
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	
	
	

	OCNG_RBNote1
	
	
	
	
	
	
	

	PSS_RA
	dB
	-4
	0
	-4
	0
	-4
	0

	SSS_RA
	dB
	-4
	0
	-4
	0
	-4
	0

	
 Note2

	Bands TDD_A
	dBm/15 kHz
	-85.76
	-103.85
	-116

	
	Bands TDD_C
	
	
	
	-115

	
	Bands TDD_E
	
	
	
	-114

	
CRS 
	dB
	5
	-1.2
	5
	-1.2
	5
	-3.05

	
CRS  Note 5
	dB
	2.55
	-1.20
	2.55
	-1.20
	3.25
	-3.05

	
SCH 
	dB
	-1.45
	-4.74
	-1.45
	-4.74
	-0.75
	-6.59

	RSRPNote3,4,5
	Bands TDD_A
	dBm/15 kHz
	-80.76
	-86.96
	-98.85
	-105.05
	-111
	-119.05

	
	Bands TDD_C
	
	
	
	
	
	-110
	-118.05

	
	Bands TDD_E
	
	
	
	
	
	-109
	-117.05

	
  Note3,4,5
	Bands TDD_A, TDD_C, TDD_E
	dB
	-12.71
	-14.80
	-12.71
	-14.80
	-12.47
	-16.01

	
 Note3
	Bands TDD_A
	dBm/9 MHz
	-51.06
	-54.39
	-69.15
	-72.48
	-81.54
	-85.16

	
	Bands TDD_C
	
	
	
	
	
	-80.54
	-84.16

	
	Bands TDD_E
	
	
	
	
	
	-79.54
	-83.16

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled. Applies to all subframes.
NOTE 3:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves. Io levels are calculated in CRS symbols of measurement restricted subframes.
NOTE 4:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 5:	Applies to restricted measurement subframes of the respective cell.
NOTE 6:	Non-ABS and ABS subframe channel powers defined in Table C.3.1.1.1-1.



Table 9.2.8.1.5-2: RSRQ TDD Intra frequency under time domain measurement resource restriction with non-MBSFN ABS absolute accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	
	All bands
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 2)
	RSRQ_04
	RSRQ_04
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_16
	RSRQ_16
	RSRQ_16

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_01
	RSRQ_01
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_19
	RSRQ_19
	RSRQ_19



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.9	FDD RSRQ Accuracy under Time Domain Measurement Resource Restriction with MBSFN ABS 
9.2.9.1	FDD Absolute RSRQ under Time Domain Measurement Resource Restriction with MBSFN ABS (eICIC)
9.2.9.1.1	Test purpose
The purpose of this test is to verify that the RSRQ measurement accuracy under time domain measurement resource restriction with MBSFN ABS is within the specified limits for all bands.
9.2.9.1.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 10 and forward. Applicability requires support of FGI bit 115.
9.2.9.1.3	Minimum conformance requirements
The requirements for absolute accuracy of RSRQ in this clause shall apply to a cell on the same frequency as that of the serving cell when a time domain measurement resource restriction pattern for performing RSRQ measurements of this cell is configured by higher layers according to 3GPP TS 36.331 [5].
The accuracy requirements in Table 9.2.9.1.3-1 are valid under the following conditions:
Cell specific reference signals in the measured cell are transmitted either from one, two or four antenna ports,
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled,
RSRP|dBm according to clause I.3.9 for a corresponding Band,
The time domain measurement resource restriction pattern configured for the measured cell indicates at least one subframe per radio frame for performing the RSRQ measurement,
The RSRQ measurement is not performed in any subframe other than those indicated by the time domain measurement resource restriction pattern configured for the measured cell,
Four symbols containing CRS are available in all subframes indicated by the time domain measurement resource restriction pattern.
Table 9.2.9.1.3-1: RSRQ Intra frequency absolute accuracy under time domain measurement resource restriction with MBSFN ABS
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 2 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/
15kHz Note 1, 4
	dBm/BWChannel

	2.5
	4
	-2 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	3.5
	4
	-4 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	This minimum Io condition is expressed as the average Io per RE over all REs in that symbol.
NOTE 2:	Io is defined in subframes indicated by the time domain measurement resource restriction pattern configured for performing RSRQ measurements of this cell. The Io range defined by the minimum and the maximum Io levels applies to CRS and non-CRS symbols. Io may be different in different symbols within a subframe.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.9.1.3-2.
Table 9.2.9.1.3-2: RSRQ FDD Intra frequency absolute accuracy measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clauses 9.1.5.2 and A.9.2.9.
9.2.9.1.4	Test description
9.2.9.1.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.20.
2.	The general test parameter settings are set up according to Table 9.2.9.1.4.1-1.
3.	Propagation conditions are set according to Annex B clause B.0.
4.	Message contents are defined in clause 9.2.9.1.4.3. 
5.	Cell 1 is the serving cell as well as aggressor cell to Cell 2, Cell 2 is the neighbouring cell. Cell 1 is the cell used for connection setup with the power levels set according to Annex C.0 and C.1 for this test.
Table 9.2.9.1.4.1-1: General test parameters for E-UTRAN FDD RSRQ intra frequency test parameters under time-domain measurement resource restriction with MBSFN ABS
	Parameter
	Unit
	Value
	Comment

	PDSCH parameters Note
	
	DL Reference Measurement Channel R.0 FDD
	As specified in clause A.1.1

	PCFICH/PDCCH/PHICH parameters Note
	
	DL Reference Measurement Channel R.6 FDD
	As specified in clause A.2.1

	Serving cell (PCell)
	
	Cell 1
	Also the aggressor cell on E-UTRA RF channel number 1

	Neighbour cell
	
	Cell 2
	Cell to be identified on E-UTRA RF channel number 1

	E-UTRA RF Channel Number
	
	1
	One  E-UTRA FDD carrier frequency is used

	Channel Bandwidth (BWchannel)
	MHz
	10
	For all cells in the test

	PCell ABS configuration
	
	MBSFN ABS
	As defined in Table C.3.1.2.1-1

	CP length
	
	Normal
	

	DRX
	
	OFF
	

	Time offset between cells
	
	3 s
	Synchronous cells

	Physical cell ID PCI
	
	(PCIcell1 - PCIcell2 ) mod 6 = 0, PCIcell1 not equal to PCIcell2
	Cell PCIs are selected so that the condition is met (colliding CRS)

	Cell 1 MBSFN ABS pattern
	
	'0100000010000000100000000010000001000000'
	ABS subframe is only MBSFN subframe. FDD ABS Pattern Info IE, as defined in 3GPP TS 36.423 [28], clause 9.2.54. The first/leftmost bit corresponds to the subframe #0 of the radio frame satisfying SFN mod x = 0, where x is the size of the bit string (40) divided by 10. Configured in Cell 1.

	Time domain measurement resource restriction pattern for PCell (Cell 1) measurements on RF Channel 1
	
	'0001000000010000000100000001000000010000'
	Time domain measurement resource restriction pattern for PCell measurement signalled to the UE in measSubframePatternPCell. The IE MeasSubframePattern is used to specify the time domain measurement resource restriction as defined in 3GPP TS 36.331 [5], clause 6.3.6. Configured for Cell 1 measurements.

	Time domain measurement resource restriction pattern for neighbour cell (Cell 2) measurements on RF Channel 1
	
	'0100000010000000100000000010000001000000'
	Time domain measurement resource restriction pattern for neighbour cell measurement signalled to the UE in measSubframePatternNeigh The IE MeasSubframePattern is used to specify the time domain measurement resource restriction as defined in 3GPP TS 36.331 [5], clause 6.3.6. Configured for Cell 2 measurements.

	NOTE:	Applies to restricted measurement subframes of the respective cell.



9.2.9.1.4.2	Test procedure
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2.A.3.
2.	Set the parameters according to Table 9.2.9.1.5-1 and 9.2.9.1.5-2 as appropriate. Propagation conditions are set according to Annex B clause B.1.
3.	SS shall transmit an RRCConnectionReconfiguration message on Cell 1.
4.	The UE shall transmit RRCConnectionReconfigurationComplete message.
5.	UE shall transmit periodically MeasurementReport messages.
6.	After 10s wait from Step 3, SS shall check the reported RSRQ values in periodical MeasurementReport messages. The RSRQ value of Cell 2 reported by the UE is compared to the actual RSRQ value according to Table 9.2.9.1.5-2. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
7.	SS shall check the MeasurementReport messages transmitted by the UE until the confidence level according to Table G.2.3-1 in clause G.2 is achieved.
8.	Repeat step 1-7 for each sub-test in Table 9.2.9.1.5-1 as appropriate.
9.2.9.1.4.3	Message contents
Table 9.2.9.1.4.3-1: Common Exception messages for RSRQ FDD Intra frequency under time domain measurement resource restriction with MBSFN ABS absolute accuracy test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-1
Table H.3.5-4 
Table H.3.5-5



Table 9.2.9.1.4.3-2: MeasResults: Additional RSRQ FDD Intra frequency under time domain measurement resource restriction with MBSFN ABS absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.331 [5] clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	Identifies the measurement id for the reporting being performed
	

	   measResultServCell SEQUENCE {
	
	
	

	     rsrpResult
	
	Set according to specific test
	

	     rsrqResult
	
	Set according to specific test
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA 
	
	

	   }
	
	
	

	}
	
	
	



Table 9.2.9.1.4.3-3: MeasResultListEUTRA: Additional RSRQ FDD Intra frequency under time domain measurement resource restriction with MBSFN ABS absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.331 [5] clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultListEUTRA::= SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	
	
	

	  physCellId
	PhysicalCellIdentity
	
	

	  measResult SEQUENCE {
	
	
	

	    rsrpResult
	Not present
	
	

	    rsrqResult
	
	Set according to specific test
	

	  }
	
	
	

	}
	
	
	



Table 9.2.9.1.4.3-4: RadioResourceConfigDedicated-SRB2-DRB(n,m): Additional RSRQ FDD Intra frequency under time domain measurement resource restriction with MBSFN ABS absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-16 RadioResourceConfigDedicated-SRB2-DRB(n,m)

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  MeasSubframePatternPCell-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      subframePatternFDD-r10
	'0001000000010000000100000001000000010000'
	BIT STRING (SIZE (40))
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 9.2.9.1.4.3-5: MeasObjectEUTRA-GENERIC(Freq): Additional RSRQ FDD Intra frequency under time domain measurement resource restriction with MBSFN ABS absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.6, Table 4.6.6-2 MeasObjectEUTRA-GENERIC

	Information Element
	Value/remark
	Comment
	Condition

	MeasObjectEUTRA-GENERIC(Freq) ::= SEQUENCE {
	
	
	

	  measSubframePatternConfigNeigh-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      measSubframePatternNeigh-r10 CHOICE {
	
	
	

	        subframePatternFDD-r10
	'0100000010000000100000000010000001000000'
	BIT STRING (SIZE (40))
	

	      }
	
	
	

	      measSubframeCellList-r10 SEQUENCE {
	
	
	

	        start
	Physical Cell ID of Cell 2
	
	

	        range
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 9.2.9.1.4.3-6: SystemInformationBlockType2: Additional RSRQ FDD Intra frequency under time domain measurement resource restriction with MBSFN ABS absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.508 [7] clause 4.4.3.3, Table 4.4.3.3-1 SystemInformationBlockType2

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType2 ::= SEQUENCE {
	
	
	

	  mbsfn-SubframeConfiguration
	Not present
	
	Cell 2

	}
	
	
	



Table 9.2.9.1.4.3-7: SystemInformationBlockType3: Additional RSRQ FDD Intra frequency under time domain measurement resource restriction with MBSFN ABS absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.508 [7] clause 4.4.3.3, Table 4.4.3.3-2 SystemInformationBlockType3

	Information Element
	Value/remark
	Comment
	Condition

	neighCellConfig
	'01'B (No MBSFN subframes are present in all neighbour cells)
	
	Cell 1

	
	'00'B (Not all neighbour cells have the same MBSFN subframe allocation as serving cell)
	
	Cell 2



9.2.9.1.5	Test requirement
Table 9.2.9.1.5-1 defines the primary level settings including test tolerances for all tests.
Each RSRQ FDD intra frequency absolute accuracy test shall meet the reported values test requirements in Table 9.2.9.1.5-2.
Table 9.2.9.1.5-1: Cell Specific Test requirement Parameters for E-UTRAN FDD RSRQ intra frequency test parameters under time domain measurement resource restriction with MBSFN ABS
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	OCNG Patterns defined in D.1.8 (OP.8 FDD) and D.1.6 (OP.6 FDD) Note5
	
	OP.8 FDD
	OP.6 FDD
	OP.8 FDD
	OP.6 FDD
	OP.8 FDD
	OP.6 FDD

	Measurement bandwidth
	

	22—27
	22—27
	22—27

	PDSCH allocation
	

	13—36
	-
	13—36
	-
	13—36
	-

	PBCH_RA
	dB
	Note 6
	0
	Note 6
	0
	Note 6
	0

	PBCH_RB
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	
	
	

	OCNG_RBNote1 
	
	
	
	
	
	
	

	PSS_RA
	dB
	-4
	0
	-4
	0
	-4
	0

	SSS_RA
	dB
	-4
	0
	-4
	0
	-4
	0

	
Note2

	Bands FDD_A
	dBm/15 kHz
	-85.76
	-103.85
	-116

	
	Bands: FDD_B1, FDD_B2
	
	
	
	-115.5

	
	Bands FDD_C
	
	
	
	-115

	
	Bands FDD_D
	
	
	
	-114.5

	
	Bands FDD_E, FDD_F Note 8
	
	
	
	-114

	
	Bands FDD_G
	
	
	
	-113

	
	Bands FDD_H
	
	
	
	-112.5

	
CRS 
	dB
	5
	-1.2
	5
	-1.2
	5
	-3.05

	
CRS  Note5, Note 7 in the
1st  OFDM symbol
	dB
	2.55
	-7.39
	2.55
	-7.39 
	3.25
	-9.39

	
CRS  note 5 in OFDM symbols 4,7,11
	dB
	2.55
	-1.2
	2.55
	-1.2 
	3.25
	-3.05

	
SCH 
	dB
	-1.45
	-4.74
	-1.45
	-4.74
	-0.75
	-6.59

	RSRP Note3,4,5
	Bands FDD_A
	dBm/15 kHz
	-80.76
	-86.96
	-98.85
	-105.05
	-111
	-119.05

	
	Bands: FDD_B1, FDD_B2
	
	
	
	
	
	-110.5
	-118.55

	
	Bands FDD_C
	
	
	
	
	
	-110
	-118.05

	
	Bands FDD_D
	
	
	
	
	
	-109.5
	-117.55

	
	Bands FDD_E, FDD_F Note 8
	
	
	
	
	
	-109
	-117.05

	
	Bands FDD_G
	
	
	
	
	
	-108
	-116.05

	
	Bands FDD_H
	
	
	
	
	
	-107.5
	-115.55

	(RSRQ) meas Note3,4,5
	Bands FDD_A
	dB
	-12.71
	-14.54
	-12.71
	-14.54
	-12.47
	-15.70

	
	Bands: FDD_B1, FDD_B2
	
	
	
	
	
	
	

	
	Bands FDD_C
	
	
	
	
	
	
	

	
	Bands FDD_D
	
	
	
	
	
	
	

	
	Bands FDD_E, FDD_F Note 8
	
	
	
	
	
	
	

	
	Bands FDD_G
	
	
	
	
	
	
	

	
	Bands FDD_H
	
	
	
	
	
	
	

	(Io) meas Note3
1st OFDM symbol

	Bands FDD_A
	dBm/9 MHz
	-51.06
	-54.39
	-69.15
	-72.48
	-81.55
	-85.20

	
	Bands: FDD_B1, FDD_B2
	
	
	
	
	
	-81.05
	-84.70

	
	Bands FDD_C
	
	
	
	
	
	-80.55
	-84.20

	
	Bands FDD_D
	
	
	
	
	
	-80.05
	-83.70

	
	Bands FDD_E, FDD_F Note 8
	
	
	
	
	
	-79.55
	-83.20

	
	Bands FDD_G
	
	
	
	
	
	-78.55
	-82.20

	
	Bands FDD_H
	
	
	
	
	
	-78.05
	-81.70

	(Io) meas Note3
OFDM symbols other than the 1st one
	Bands FDD_A
	dBm/9 MHz
	-51.06
	-55.53
	-69.15
	-73.62 
	-81.54
	-86.47

	
	Bands: FDD_B1, FDD_B2
	
	
	
	
	
	-81.04
	-85.97

	
	Bands FDD_C
	
	
	
	
	
	-80.54
	-85.47

	
	Bands FDD_D
	
	
	
	
	
	-80.04
	-84.97

	
	Bands FDD_E, FDD_F Note 8
	
	
	
	
	
	-79.54
	-84.47

	
	Bands FDD_G
	
	
	
	
	
	-78.54
	-83.47

	
	Bands FDD_H
	
	
	
	
	
	-78.04
	-82.97

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled. Applies to all subframes.
NOTE 3:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves. Io levels are calculated in CRS symbols of measurement restricted subframes
NOTE 4:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 5:	Applies to restricted measurement subframes of the respective cell.
NOTE 6:	Non-ABS and ABS subframe channel powers defined in Table C.3.1.2.1-1.
NOTE 7:	In the 1st  OFDM symbol, Cell 2 is not expected to meet the Es/Iot side condition in 3GPP TS 36.133 [4] 9.1.5.2.
NOTE 8:	For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.
NOTE 9:	E-UTRA operating band groups are as defined in clause 3.5.



Table 9.2.9.1.5-2: RSRQ FDD Intra frequency under time domain measurement resource restriction with MBSFN ABS absolute accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	
	All bands
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 2)
	RSRQ_04
	RSRQ_04
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_16
	RSRQ_16
	RSRQ_16

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_01
	RSRQ_01
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_19
	RSRQ_19
	RSRQ_17



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.10	TDD RSRQ Accuracy under Time Domain Measurement Resource Restriction with MBSFN ABS
9.2.10.1	TDD RSRQ under Time Domain Measurement Resource Restriction with MBSFN ABS (eICIC)
9.2.10.1.1	Test purpose
The purpose of this test is to verify that the RSRQ measurement accuracy under time domain measurement resource restriction with MBSFN ABS is within the specified limits for all bands.
9.2.10.1.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 10 and forward. Applicability requires support of FGI bit 115
9.2.10.1.3	Minimum conformance requirements
The requirements for absolute accuracy of RSRQ in this clause shall apply to a cell on the same frequency as that of the serving cell when a time domain measurement resource restriction pattern for performing RSRQ measurements of this cell is configured by higher layers according to 3GPP TS 36.331 [5].
The accuracy requirements in Table 9.2.10.1.3-1 are valid under the following conditions:
Cell specific reference signals in the measured cell are transmitted either from one, two or four antenna ports,
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled,
RSRP|dBm according to clause I.3.9 for a corresponding Band,
The time domain measurement resource restriction pattern configured for the measured cell indicates at least one subframe per radio frame for performing the RSRQ measurement,
The RSRQ measurement is not performed in any subframe other than those indicated by the time domain measurement resource restriction pattern configured for the measured cell,
Four symbols containing CRS are available in all subframes indicated by the time domain measurement resource restriction pattern.
Table 9.2.10.1.3-1: RSRQ Intra frequency absolute accuracy under time domain measurement resource restriction with MBSFN ABS
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 2 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/
15kHz Note 1, 4
	dBm/BWChannel

	2.5
	4
	-2 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	3.5
	4
	-4 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	This minimum Io condition is expressed as the average Io per RE over all REs in that symbol.
NOTE 2:	Io is defined in subframes indicated by the time domain measurement resource restriction pattern configured for performing RSRQ measurements of this cell. The Io range defined by the minimum and the maximum Io levels applies to CRS and non-CRS symbols. Io may be different in different symbols within a subframe.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in clauses B.4.2 and B.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.10.1.3-2.
Table 9.2.10.1.3-2: RSRQ TDD Intra frequency absolute accuracy measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clauses 9.1.5.2 and A.9.2.10.
9.2.10.1.4	Test description
9.2.10.1.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.20.
2.	The general test parameter settings are set up according to Table 9.2.10.1.4.1-1.
3.	Propagation conditions are set according to Annex B clause B.0.
4.	Message contents are defined in clause 9.2.9.1.4.3.
5.	Cell 1 is the serving cell as well as aggressor cell to Cell 2, Cell 2 is the neighbouring cell. Cell 1 is the cell used for connection setup with the power levels set according to Annex C.0 and C.1 for this test.
Table 9.2.10.1.4.1-1: General test parameters for E-UTRAN TDD RSRQ intra frequency test parameters under time-domain measurement resource restriction with MBSFN ABS
	Parameter
	Unit
	Value
	Comment

	Serving cell (PCell)
	
	Cell 1
	The aggressor cell to Cell 2

	Neighbour cell
	
	Cell 2
	Cell to be measured

	E-UTRA RF Channel Number
	
	1
	One TDD carrier frequency is used

	Channel Bandwidth (BWchannel)
	MHz
	10
	For both cells in the test

	PCell ABS configuration
	
	MBSFN ABS
	As defined in Table C.3.1.2.1-1

	Special subframe configuration
	
	6
	For Cell 1 and Cell 2. For special subframe configurations see Table 4.2-1 in [16].

	Uplink/downlink subframe configuration
	
	1
	For Cell 1 and Cell 2. For uplink-downlink subframe configurations see Table 4.2-2 in [16].

	CP length
	
	Normal
	For both cells in the test

	DRX
	
	
	OFF

	Time offset between cells
	
	3 s
	Synchronous cells

	Physical cell ID PCI
	
	(PCIcell1 - PCIcell2 )mod6 =0 PCIcell1 not equal to PCIcell2
	Cell PCIs for Cell 1 and Cell 2 are selected randomly so that the condition is met

	ABS pattern
	
	'00001000000000100000'
	MBSFN ABS pattern. TDD ABS Pattern Info IE, as defined in 3GPP TS 36.423 [28], clause 9.2.54. Configured in Cell 1.
The first/leftmost bit corresponds to the subframe #0 of a radio frame satisfying SFN mod x = 0, where x is the size of the bit string (20) divided by 10. All ABS subframes are MBSFN subframes.

	Time-domain measurement resource restriction pattern for neighbour cell measurements on RF Channel 1
	
	'00001000000000100000'
	Configured for Cell 2 measurements by measSubframePattern-Neigh IE in measSubframePatternConfig-Neigh, as defined in 3GPP TS 36.331 [5], clause 6.3.5. measSubframeCellList contains Cell 2.

	Time-domain measurement resource restriction pattern for serving cell measurements
	
	'10000000001000000000'
	Configured for measurements on Cell 1.



9.2.10.1.4.2	Test procedure
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to Table 9.2.9.1.5-1 and 9.2.9.1.5-2 as appropriate. Propagation conditions are set according to Annex B clause B.1.
3.	SS shall transmit an RRCConnectionReconfiguration message on Cell 1.
4.	The UE shall transmit RRCConnectionReconfigurationComplete message.
5.	UE shall transmit periodically MeasurementReport messages.
6.	After 10s wait from Step 3, SS shall check the reported RSRQ values in periodical MeasurementReport messages. The RSRQ value of Cell 2 reported by the UE is compared to the actual RSRQ values according to Table 9.2.10.1.5-2. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
7.	SS shall check the MeasurementReport messages transmitted by the UE until the confidence level according to Table G.2.3-1 in clause G.2 is achieved. 
9.2.10.1.4.3	Message contents
Table 9.2.10.1.4.3-1: Common Exception messages for RSRQ TDD Intra frequency under time domain measurement resource restriction with MBSFN ABS absolute accuracy test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-1
Table H.3.5-4



Table 9.2.10.1.4.3-2: MeasResults: Additional RSRQ TDD Intra frequency under time domain measurement resource restriction with MBSFN ABS absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.331 [5] clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	Identifies the measurement id for the reporting being performed
	

	   measResultServCell SEQUENCE {
	
	
	

	     rsrpResult
	
	Set according to specific test
	

	     rsrqResult
	
	Set according to specific test
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA 
	
	

	   }
	
	
	

	}
	
	
	



Table 9.2.10.1.4.3-3: MeasResultListEUTRA: Additional RSRQ TDD Intra frequency under time domain measurement resource restriction with MBSFN ABS absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.331 [5] clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultListEUTRA::= SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	
	
	

	  physCellId
	PhysicalCellIdentity
	
	

	  measResult SEQUENCE {
	
	
	

	    rsrpResult
	Not present
	
	

	    rsrqResult
	
	Set according to specific test
	

	  }
	
	
	

	}
	
	
	



Table 9.2.10.1.4.3-4: RadioResourceConfigDedicated-SRB2-DRB(n,m): Additional RSRQ TDD Intra frequency under time domain measurement resource restriction with MBSFN ABS absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-16 RadioResourceConfigDedicated-SRB2-DRB(n,m)

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  MeasSubframePatternPCell-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      subframePatternTDD-r10 CHOICE {
	
	
	

	        subframeConfig1-5-r10
	'10000000001000000000'
	BIT STRING (SIZE (20))
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 9.2.10.1.4.3-5: MeasObjectEUTRA-GENERIC(Freq): Additional RSRQ TDD Intra frequency under time domain measurement resource restriction with MBSFN ABS absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.6, Table 4.6.6-2 MeasObjectEUTRA-GENERIC

	Information Element
	Value/remark
	Comment
	Condition

	MeasObjectEUTRA-GENERIC(Freq) ::= SEQUENCE {
	
	
	

	  measSubframePatternConfigNeigh-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      measSubframePatternNeigh-r10 CHOICE {
	
	
	

	        subframePatternTDD-r10 CHOICE {
	
	
	

	          subframeConfig1-5-r10
	'00001000000000100000'
	BIT STRING (SIZE (20))
	

	        }
	
	
	

	      }
	
	
	

	      measSubframeCellList-r10 SEQUENCE {
	
	
	

	        start
	Physical Cell ID of Cell 2
	
	

	        range
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 9.2.10.1.4.3-6: SystemInformationBlockType2: Additional RSRQ TDD Intra frequency under time domain measurement resource restriction with MBSFN ABS absolute accuracy test requirement
	Derivation Path: clause 4.4.3.3, Table 4.4.3.3-1 SystemInformationBlockType2

	Information Element
	Value/remark
	Comment
	Condition

	  mbsfn-SubframeConfigList ::= SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF SEQUENCE {
	
	
	Cell 1

	    radioframeAllocationPeriod
	n1
	Every radio frame is with MBSFN subframe
	

	    radioframeAllocationOffset
	0
	
	

	    subframeAllocation CHOICE {
	
	
	

	        oneFrame
	'010000'B
	Subframe 4 is used for MBSFN
	

	    }
	
	
	

	  }
	
	
	



Table 9.2.10.1.4.3-7: SystemInformationBlockType3: Additional RSRQ TDD Intra frequency under time domain measurement resource restriction with MBSFN ABS absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.508 [7] clause 4.4.3.3, Table 4.4.3.3-2 SystemInformationBlockType3

	Information Element
	Value/remark
	Comment
	Condition

	neighCellConfig
	'00'B (Not all neighbour cells have the same MBSFN subframe allocation as serving cell)
	
	Cell 2



9.2.10.1.5	Test requirement
Table 9.2.10.1.5-1 defines the primary level settings including test tolerances for all tests.
Each RSRQ TDD intra frequency absolute accuracy test shall meet the reported values test requirements in Table 9.2.10.1.5-2.
Table 9.2.10.1.5-1: Cell Specific Test requirement Parameters for E-UTRAN TDD RSRQ intra frequency test parameters under time domain measurement resource restriction with MBSFN ABS
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Measurement bandwidth
	
	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.1.2
	
	R.0 TDD
	-
	R.0 TDD
	-
	R.0 TDD
	-

	PDSCH allocation 
	
	13—36
	-
	13—36
	-
	13—36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.2
	
	R.6 TDD
	R.6 TDD
	R.6 TDD

	OCNG Patterns defined in D.2.5 (OP.5 TDD) and D.2.2 (OP.2 TDD) 
	
	OP.5 TDD
	OP.2 TDD
	OP.5 TDD
	OP.2 TDD
	OP.5 TDD
	OP.2 TDD

	PBCH_RA
	dB
	Note 6
	0
	Note 6
	0
	Note 6
	0

	PBCH_RB
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	
	
	

	OCNG_RBNote1 
	
	
	
	
	
	
	

	PSS_RA
	dB
	-4
	0
	-4
	0
	-4
	0

	SSS_RA
	dB
	-4
	0
	-4
	0
	-4
	0

	 Note2

	Bands TDD_A
	dBm/15 kHz
	-85.76
	-103.85
	-116

	
	Bands TDD_C
	
	
	
	-115

	
	Bands TDD_E
	
	
	
	-114

	CRS 
	dB
	5
	-1.2
	5
	-1.2
	5
	-3.05

	CRS
 Note 5
In the 1st OFDM symbol
	dB
	2.55
	-7.39
	2.55
	-7.39
	3.25
	-9.39

	CRS  note 5 in OFDM symbols 4,7,11
	dB
	2.55
	-1.2
	2.55
	-1.2
	3.25
	-3.05

	
SCH 
	dB
	-1.45
	-4.74
	-1.45
	-4.74
	-0.75
	-6.59

	RSRPNote 3,4,5
	Bands TDD_A
	dBm/15 kHz
	-80.76
	-86.96
	-98.85
	-105.05
	-111
	-119.05

	
	Bands TDD_C
	
	
	
	
	
	-110
	-118.05

	
	Bands TDD_E
	
	
	
	
	
	-109
	-117.05

	 Note3,4,5
	Bands TDD_A, TDD_C, TDD_E
	dB
	-12.71
	-14.54
	-12.71
	-14.54
	-12.47
	-15.70

	  Note3 in the 1st OFDM symbol
	Bands TDD_A
	dBm/9 MHz
	-51.06
	-54.39
	-69.15
	-72.48
	-81.55
	-85.20

	
	Bands TDD_C
	
	
	
	
	
	-80.55
	-84.20

	
	Bands TDD_E
	
	
	
	
	
	-79.55
	-83.20

	 Note3
in OFDM symbols other than the 1st one
	Bands TDD_A
	dBm/9 MHz
	-51.06
	-55.53
	-69.15
	-73.62
	-81.54
	-86.47

	
	Bands TDD_C
	
	
	
	
	
	-80.54
	-85.47

	
	Bands TDD_E
	
	
	
	
	
	-79.54
	-84.47

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled. Applies to all subframes.
NOTE 3:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves. Io levels are calculated in CRS symbols of measurement restricted subframes.
NOTE 4:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 5:	Applies to restricted measurement subframes of the respective cell.
NOTE 6:	Non-ABS and ABS subframe channel powers defined in Table C.3.1.2.1-1.
NOTE 7:	In the 1st  OFDM symbol, Cell 2 is not expected to meet the Es/Iot side condition in 3GPP TS 36.133 [4] 9.1.5.2.



Table 9.2.10.1.5-2: RSRQ TDD Intra frequency under time domain measurement resource restriction with MBSFN ABS absolute accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	
	All bands
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 2)
	RSRQ_04
	RSRQ_04
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_16
	RSRQ_16
	RSRQ_16

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_01
	RSRQ_01
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_19
	RSRQ_19
	RSRQ_17



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%
9.2.11	FDD RSRQ for E-UTRA Carrier Aggregation for 20MHz
9.2.11.1	FDD Absolute RSRQ Accuracy for E-UTRA Carrier Aggregation for 20MHz
9.2.11.1.1	Test purpose
To verify that FDD absolute RSRQ measurement accuracy in carrier aggregation is within the specified limits under AWGN propagation conditions for 20MHz. This test will verify the FDD absolute RSRQ accuracy requirements of the primary component carrier and the secondary component carrier.
9.2.11.1.2	Test applicability
This test case applies to all types of E-UTRA FDD UE release 10 and forward that support CA with Intra-band contiguous CA, or Inter-band CA.
This test case applies to all types of E-UTRA FDD UE release 11 and forward that support CA with Intra-band non-contiguous CA.
9.2.11.1.3	Minimum conformance requirements
The FDD RSRQ measurements of cells on the primary component carrier shall meet the intra frequency absolute accuracy requirements defined in 3GPP TS 36.133 [4] clause 9.1.5.1. The FDD RSRQ measurements of cells on the secondary component carrier shall meet the intra frequency absolute accuracy requirements defined in 3GPP TS 36.133 [4] clause 9.1.5.1.
The accuracy requirements in Table 9.2.11.1.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to clause I.3.1 for a corresponding Band.
Table 9.2.11.1.3-1: FDD RSRQ absolute accuracy for Carrier Aggregation
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	2.5
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	3.5
	4
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.11.1.3-2.
Table 9.2.11.1.3-2: FDD RSRQ absolute accuracy measurement report mapping for Carrier Aggregation
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clauses 9.1.11.1, 9.1.11.2, 9.1.5.1 and A.9.2.11.
9.2.11.1.4	Test description
9.2.11.1.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.
Channel Bandwidth to be tested: 20 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in 3GPP TS 36.521-1 [10] clause 5.4.2A.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as follows:
-	For UEs supporting only 2Rx in all the bands under test, use 3GPP TS 36.508 [7] Annex A, Figure group A.41 as appropriate.
-	For UEs supporting 4Rx in any of the bands under test use 3GPP TS 36.508 [7] Annex A, Figure A.90, without neighbour on Pcell. Use the 2Rx module for cells on bands supporting 2Rx and the 4Rx module for cells on bands supporting 4Rx.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.11.1.4.3.
4.	There are two E-UTRA FDD carriers with one cell on one E-UTRA FDD carrier and two cells on the other E-UTRA FDD carrier specified in the test. Cell 1 is PCell on the PCC, Cell 2 is the SCell on the Secondary Component Carrier (SCC), and Cell 3 is a neighbour cell on the SCC. PCell (Cell 1) is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test. Cell 2 and Cell 3 shall be powered OFF.
9.2.11.1.4.2	Test procedure
The test consists of Cell 1 the PCell, Cell 2 the SCell on the Secondary Component Carrier (SCC), and Cell 3 the neighbouring cell on the SCC. The SCell (Cell 2) and neighbouring cell (Cell 3) on the SCC are configured. The SCell (Cell 2) on the SCC is activated. The absolute accuracy of RSRQ is defined as the RSRQ measured from the primary component carrier (Cell 1) and the RSRQ measured from the secondary component carrier (Cell 2).
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Configure SCC according to Annex C.0 and C.1 for all downlink physical channels.
3.	The SS shall configure the SCell (Cell 2) on the SCC as per 3GPP TS 36.508 [7] clause 5.2A.4.
4.	The SS activates SCC by sending the MAC-CE according to 3GPP TS 36.321 [11] clauses 5.13 and 6.1.3.8. Wait for at least 2 seconds as per 3GPP TS 36.133 [4] clause 8.3.3.2.
5.	Set the parameters according to Table 9.2.11.1.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.1.
6.	The SS shall transmit an RRCConnectionReconfiguration message.
7.	The UE shall transmit RRCConnectionReconfigurationComplete message.
8.	UE shall transmit periodically MeasurementReport messages.
9.	After 10s wait from Step 6, the SS shall check the reported RSRQ values in periodical MeasurementReport messages. The reported RSRQ values for Cell 1 and Cell 2 by the UE are compared to the actual RSRQ values according to Table 9.2.11.1.5-2. This counts respectively as a Pass or Fail for the events "Cell 1" and "Cell 2". If the UE fails to report the measurement value for Cell 2, the number of failed iterations for the respective event "Cell 2" is increased by one.
10.	The SS shall check MeasurementReport messages transmitted by the UE until a test verdict has been achieved.
Each of the events "Cell 1" and "Cell 2" is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in clause G.2 is achieved. Different events may require different times for a verdict.
If both events pass, the test passes. If one event fails, the test fails.
9.2.11.1.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] values 4.6 with the following exceptions:
Table 9.2.11.1.4.3-1: Common Exception messages for FDD RSRQ absolute accuracy for Carrier Aggregation for 20MHz test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-4
Table H.4.1-5
Table H.4.2-1



9.2.11.1.5	Test requirement
Table 9.2.11.1.5-1 defines the primary level settings including test tolerances for all tests.
The FDD RSRQ absolute accuracy for carrier aggregation for 20MHz test shall meet the reported values test requirements in Table 9.2.11.1.5-2.
Table 9.2.11.1.5-1: Cell Specific Test requirement Parameters for FDD RSRQ absolute accuracy for Carrier Aggregation for 20MHz
	Parameters
	Test 1

	
	Units
	Cell 1
	Cell 2
	Cell 3

	BWchannel_CA Note 1
	MHz
	20
	20
	20

	Measurement bandwidth
	

	47-52
	47-52
	47-52

	PDSCH Reference measurement channel defined in A.1.1
	
	R.4 FDD
	R.4 FDD
	-

	PDSCH allocation
	

	38-61
	38-61
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.1
	
	R.10 FDD
	R.10 FDD
	R.10  FDD

	OCNG Patterns defined in D.1.11 (OP.11 FDD) and D.1.12 (OP.12 FDD)
	
	OP.11 FDD
	OP.11 FDD
	OP.12 FDD

	IoNote2
	Bands FDD_A Note 5
	dBm/18 MHz
	-87.26
	-82.67

	
	Bands: FDD_B1, FDD_B2 Note 5
	
	-86.76
	-82.17

	
	Bands FDD_C Note 5
	
	-86.26
	-81.67

	
	Bands FDD_D Note 5
	
	-85.76
	-81.17

	
	Bands FDD_E Note 5
	
	-85.26
	-80.67

	
	Bands FDD_G Note 5
	
	-84.26
	-79.67

	
	Bands FDD_H Note 5
	
	-83.76
	-79.17

	NOTE 1:	This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in clause C.3.3.1.
NOTE 2:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 3:	See Table 9.2.5.2.5-1 for the other parameters.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.
NOTE 5:	The test applies for E-UTRA operating bands in this band group which are supporting 20 MHz channel bandwidth.



Table 9.2.11.1.5-2: FDD RSRQ absolute accuracy requirements for the reported values for Carrier Aggregation for 20MHz
	
	Test 1

	
	All bands

	Normal Conditions

	Lowest reported value (Cell 1)
	RSRQ_00

	Highest reported value Cell 1)
	RSRQ_15

	Lowest reported value (Cell 2)
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_14

	Extreme Conditions

	Lowest reported value (Cell 1)
	RSRQ_00

	Highest reported value Cell 1)
	RSRQ_16

	Lowest reported value (Cell 2)
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_15



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.11.2	FDD Relative RSRQ Accuracy for E-UTRA Carrier Aggregation for 20MHz
9.2.11.2.1	Test purpose
To verify that FDD relative RSRQ measurement accuracy in carrier aggregation for 20MHz is within the specified limits under AWGN propagation conditions. This test will verify the FDD relative RSRQ accuracy requirements between the primary and secondary component carriers.
9.2.11.2.2	Test applicability
This test case applies to all types of E-UTRA FDD UE release 10 and forward that support CA with Intra-band contiguous CA, or Inter-band CA.
This test case applies to all types of E-UTRA FDD UE release 11 and forward that support CA with Intra-band non-contiguous CA.
9.2.11.2.3	Minimum conformance requirements
The FDD RSRQ measurements of cells on the primary component carrier are compared with measurements of cells on the secondary component carrier defined in 3GPP TS 36.133 [4] clause 9.1.6.2. The applicable relative accuracy requirements are the RSRQ inter-frequency accuracy requirements as defined in 3GPP TS 36.133 [4] clause 9.1.6.2. 
The accuracy requirements in Table 9.2.11.2.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP1,2|dBm according to clause I.3.4 for a corresponding Band.


|Channel 1_Io ‑Channel 2_Io |  20 dB
Table 9.2.11.2.3-1: FDD RSRQ relative accuracy for Carrier Aggregation
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	3
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	4
	4
	-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.11.2.3-2.
Table 9.2.11.2.3-2: FDD RSRQ relative accuracy measurement report mapping for Carrier Aggregation
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.11.3, clause 9.1.6.2 and A.9.2.11.
9.2.11.2.4	Test description
9.2.11.2.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.
Channel Bandwidth to be tested: 20 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in 3GPP TS 36.521-1 [10] clause 5.4.2A.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as follows:
-	For UEs supporting only 2Rx in all the bands under test, use 3GPP TS 36.508 [7] Annex A, Figure group A.41 as appropriate.
-	For UEs supporting 4Rx in any of the bands under test use 3GPP TS 36.508 [7] Annex A, Figure A.90, without neighbour on Pcell. Use the 2Rx module for cells on bands supporting 2Rx and the 4Rx module for cells on bands supporting 4Rx.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.11.2.4.3.
4.	There are two E-UTRA FDD carriers with one cell on one E-UTRA FDD carrier and two cells on the other E-UTRA FDD carrier specified in the test. Cell 1 is PCell on the PCC, Cell 2 is the SCell on the Secondary Component Carrier (SCC), and Cell 3 is a neighbour cell on the SCC. PCell (Cell 1) is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test. Cell 2 and Cell 3 shall be powered OFF.
9.2.11.2.4.2	Test procedure
The test consists of Cell 1 the PCell, Cell 2 the SCell on the Secondary Component Carrier (SCC), and Cell 3 the neighbouring cell on the SCC. The SCell (Cell 2) and neighbouring cell (Cell 3) on the SCC are configured. The SCell (Cell 2) on the SCC is activated. The relative accuracy of RSRQ is defined as the RSRQ measured cells on the primary component carrier compared with measurements of cells on the secondary component carrier,
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Configure SCC according to Annex C.0 and C.1 for all downlink physical channels.
3.	The SS shall configure the SCell (Cell 2) on the SCC as per 3GPP TS 36.508 [7] clause 5.2A.4.
4.	The SS activates SCC by sending the MAC-CE according to 3GPP TS 36.321 [11] clauses 5.13 and 6.1.3.8. Wait for at least 2 seconds as per 3GPP TS 36.133 [4] clause 8.3.3.2.
5.	Set the parameters according to Table 9.2.11.2.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.1.
6.	The SS shall transmit an RRCConnectionReconfiguration message.
7.	The UE shall transmit RRCConnectionReconfigurationComplete message.
8.	The UE shall transmit periodically MeasurementReport messages.
9.	After 10s wait from Step 6, the SS shall check the reported RSRQ values in periodical MeasurementReport messages. The reported RSRQ value for Cell 2 is compared to the reported RSRQ value for Cell 1 for each MeasurementReport message according to Table 9.2.11.2.5-2. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
10.	The SS shall check MeasurementReport messages transmitted by the UE until the confidence level according to table G.2.3-1 in clause G.2 is achieved.
9.2.11.2.4.3	Message contents
Table 9.2.11.2.4.3-1: Common Exception messages for FDD RSRQ relative accuracy for Carrier Aggregation for 20MHz test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-4
Table H.4.1-5
Table H.4.2-1



9.2.11.2.5	Test requirement
Table 9.2.11.2.5-1 defines the primary level settings including test tolerances for all tests.
The FDD RSRQ relative accuracy for carrier aggregation for 20MHz test shall meet the reported values test requirements in Table 9.2.11.2.5-2.
Table 9.2.11.2.5-1: Cell Specific Test requirement Parameters for FDD RSRQ relative accuracy
for Carrier Aggregation
	Parameters
	Test 1

	
	Units
	Cell 1
	Cell 2
	Cell 3

	BWchannel_CA Note 1
	MHz
	20
	20
	20

	Measurement bandwidth
	

	47-52
	47-52
	47-52

	PDSCH Reference measurement channel defined in A.1.1
	
	R.4 FDD
	R.4 FDD
	-

	PDSCH allocation
	

	38-61
	38-61
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.1
	
	R.10 FDD
	R.10 FDD
	R.10 FDD

	OCNG Patterns defined in D.1.11 (OP.11 FDD) and D.1.12 (OP.12 FDD)
	
	OP.11 FDD
	OP.11 FDD
	OP.12 FDD

	IoNote2
	Bands FDD_A Note 5
	dBm/18 MHz
	-87.26
	-82.67

	
	Bands: FDD_B1, FDD_B2 Note 5
	
	-86.76
	-82.17

	
	Bands FDD_C Note 5
	
	-86.26
	-81.67

	
	Bands FDD_D Note 5
	
	-85.76
	-81.17

	
	Bands FDD_E Note 5
	
	-85.26
	-80.67

	
	Bands FDD_G Note 5
	
	-84.26
	-79.67

	
	Bands FDD_H Note 5
	
	-83.76
	-79.17

	NOTE 1:	This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in clause C.3.3.1.
NOTE 2:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 3:	See Table 9.2.5.2.5-1 for the other parameters.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.
NOTE 5:	The test applies for E-UTRA operating bands in this band group which are supporting 20 MHz channel bandwidth.



Table 9.2.12.2.5-2: FDD RSRQ relative accuracy requirements for the reported values
for Carrier Aggregation for 20MHz
	
	Test 1

	
	All bands

	Normal Conditions 

	Lowest reported value (Cell 2)
	RSRQ_x – 12

	Highest reported value (Cell 2)
	RSRQ_x + 9

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_x – 12

	Highest reported value (Cell 2)
	RSRQ_x + 9

	RSRQ_x is the reported value of Cell 1



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.12	TDD RSRQ for E-UTRA Carrier Aggregation for 20MHz
9.2.12.1	TDD Absolute RSRQ Accuracy for E-UTRA Carrier Aggregation for 20MHz
9.2.12.1.1	Test purpose
To verify that TDD absolute RSRQ measurement accuracy in carrier aggregation is within the specified limits under AWGN propagation conditions for 20MHz. This test will verify the TDD absolute RSRQ accuracy requirements of the primary component carrier and the secondary component carrier.
9.2.12.1.2	Test applicability
This test case applies to all types of E-UTRA TDD UE release 10 and forward that support CA with Intra-band contiguous CA, or Inter-band CA.
This test case applies to all types of E-UTRA TDD UE release 11 and forward that support CA with Intra-band non-contiguous CA.
9.2.12.1.3	Minimum conformance requirements
The TDD RSRQ measurements of cells on the primary component carrier shall meet the intra frequency absolute accuracy requirements defined in 3GPP TS 36.133 [4] clause 9.1.5.1. The TDD RSRQ measurements of cells on the secondary component carrier shall meet the intra frequency absolute accuracy requirements defined in 3GPP TS 36.133 [4] clause 9.1.5.1.
The accuracy requirements in Table 9.2.12.1.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to clause I.3.1 for a corresponding Band.
Table 9.2.12.1.3-1: TDD RSRQ absolute accuracy for Carrier Aggregation
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	2.5
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	3.5
	4
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.12.1.3-2.
Table 9.2.12.1.3-2: TDD RSRQ absolute accuracy measurement report mapping for Carrier Aggregation
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clauses 9.1.11.1, 9.1.11.2, 9.1.5.1 and A.9.2.12.
9.2.12.1.4	Test description
9.2.12.1.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.
Channel Bandwidth to be tested: 20 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in 3GPP TS 36.521-1 [10] clause 5.4.2A.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as follows:
-	For UEs supporting only 2Rx in all the bands under test, use 3GPP TS 36.508 [7] Annex A, Figure group A.41 as appropriate.
-	For UEs supporting 4Rx in any of the bands under test use 3GPP TS 36.508 [7] Annex A, Figure A.90, without neighbour on Pcell. Use the 2Rx module for cells on bands supporting 2Rx and the 4Rx module for cells on bands supporting 4Rx.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.12.1.4.3.
4.	There are two E-UTRA TDD carriers with one cell on one E-UTRA TDD carrier and two cells on the other E-UTRA TDD carrier specified in the test. Cell 1 is PCell on the PCC, Cell 2 is the SCell on the Secondary Component Carrier (SCC), and Cell 3 is a neighbour cell on the SCC. PCell (Cell 1) is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test. Cell 2 and Cell 3 shall be powered OFF. 
9.2.12.1.4.2	Test procedure
The test consists of Cell 1 the PCell, Cell 2 the SCell on the Secondary Component Carrier (SCC), and Cell 3 the neighbouring cell on the SCC. The SCell (Cell 2) and neighbouring cell (Cell 3) on the SCC are configured. The SCell (Cell 2) on the SCC is activated. The absolute accuracy of RSRQ is defined as the RSRQ measured from the primary component carrier (Cell 1) and the RSRQ measured from the secondary component carrier (Cell 2).
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Configure SCC according to Annex C.0 and C.1 for all downlink physical channels.
3.	The SS shall configure the SCell (Cell 2) on the SCC as per 3GPP TS 36.508 [7] clause 5.2A.4.
4.	The SS activates SCC by sending the MAC-CE according to 3GPP TS 36.321 [11] clauses 5.13 and 6.1.3.8. Wait for at least 2 seconds as per 3GPP TS 36.133 [4] clause 8.3.3.2.
5.	Set the parameters according to Table 9.2.12.1.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.1.
6.	The SS shall transmit an RRCConnectionReconfiguration message.
7.	The UE shall transmit RRCConnectionReconfigurationComplete message.
8.	UE shall transmit periodically MeasurementReport messages.
9.	After 10s wait from Step 6, The SS shall check the reported RSRQ values in periodical MeasurementReport messages. The reported RSRQ values for Cell 1 and Cell 2 by the UE are compared to the actual RSRQ values according to Table 9.2.12.1.5-2. This counts respectively as a Pass or Fail for the events "Cell 1" and "Cell 2". If the UE fails to report the measurement value for Cell 2, the number of failed iterations for the respective event "Cell 2" is increased by one.
10.	The SS shall check MeasurementReport messages transmitted by the UE until a test verdict has been achieved.
Each of the events "Cell 1" and "Cell 2" is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in clause G.2 is achieved. Different events may require different times for a verdict.
If both events pass, the test passes. If one event fails, the test fails.
9.2.12.1.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] values 4.6 with the following exceptions:
Table 9.2.12.1.4.3-1: Common Exception messages for TDD RSRQ absolute accuracy for Carrier Aggregation for 20MHz test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-4
Table H.4.1-5
Table H.4.2-1



9.2.12.1.5	Test requirement
Table 9.2.12.1.5-1 defines the primary level settings including test tolerances for all tests.
The TDD RSRQ absolute accuracy for carrier aggregation for 20MHz test shall meet the reported values test requirements in Table 9.2.12.1.5-2.
Table 9.2.12.1.5-1: Cell Specific Test requirement Parameters for TDD RSRQ absolute accuracy for Carrier Aggregation for 20MHz
	Parameters
	Test 1

	
	Units
	Cell 1
	Cell 2
	Cell 3

	BWchannel_CA Note1
	MHz
	20
	20
	20

	Measurement bandwidth
	

	47-52
	47-52
	47-52

	PDSCH Reference measurement channel defined in A.1.2
	
	R.3 TDD
	R.3 TDD
	-

	PDSCH allocation
	

	38-61
	38-61
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined  in A.2.2
	
	R.10 TDD
	R.10 TDD
	R.10  TDD

	OCNG Patterns defined in D.2.7 (OP.7 TDD) and D.2.8 (OP.8 TDD)
	
	OP.7 TDD
	OP.7 TDD
	OP.8 TDD

	IoNote2
	Bands TDD_A Note 5
	dBm/18 MHz
	-87.26
	-82.60

	
	Bands TDD_C Note 5
	
	-86.26
	-81.60

	
	Bands TDD_E Note 5
	
	-85.26
	-80.60

	NOTE 1:	This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in 3GPP TS 36.133 [4] clause A.3.6.1.
NOTE 2:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 3:	See Table 9.2.6.1.5-1 for the other parameters.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.
NOTE 5:	The test applies for E-UTRA operating bands in this band group which are supporting 20 MHz channel bandwidth.



Table 9.2.12.1.5-2: TDD RSRQ absolute accuracy requirements for the reported values for Carrier Aggregation for 20MHz
	
	Test 1

	
	All bands

	Normal Conditions 

	Lowest reported value (Cell 1)
	RSRQ_00

	Highest reported value Cell 1)
	RSRQ_15

	Lowest reported value (Cell 2)
	RSRQ_00

	Highest reported value Cell 2)
	RSRQ_14

	Extreme Conditions

	Lowest reported value (Cell 1)
	RSRQ_00

	Highest reported value Cell 1)
	RSRQ_16

	Lowest reported value (Cell 2)
	RSRQ_00

	Highest reported value Cell 2)
	RSRQ_15



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.12.2	TDD Relative RSRQ Accuracy for E-UTRA Carrier Aggregation for 20MHz
9.2.12.2.1	Test purpose
To verify that TDD relative RSRQ measurement accuracy in carrier aggregation for 20MHz is within the specified limits under AWGN propagation conditions. This test will verify the TDD relative RSRQ accuracy requirements between the primary and secondary component carriers.
9.2.12.2.2	Test applicability
This test case applies to all types of E-UTRA TDD UE release 10 and forward that support CA with Intra-band contiguous CA, or Inter-band CA.
This test case applies to all types of E-UTRA TDD UE release 11 and forward that support CA with Intra-band non-contiguous CA.
9.2.12.2.3	Minimum conformance requirements
The TDD RSRQ measurements of cells on the primary component carrier are compared with measurements of cells on the secondary component carrier defined in 3GPP TS 36.133 [4] clause 9.1.6.2. The applicable relative accuracy requirements are the RSRQ inter-frequency accuracy requirements as defined in 3GPP TS 36.133 [4] clause 9.1.6.2.
The accuracy requirements in Table 9.2.12.2.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP1,2|dBm according to clause I.3.4 for a corresponding Band.


|Channel 1_Io ‑Channel 2_Io |  20 dB
Table 9.2.12.2.3-1: TDD RSRQ relative accuracy for Carrier Aggregation
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	3
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	4
	4
	-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.12.2.3-2.
Table 9.2.12.2.3-2: TDD RSRQ relative accuracy measurement report mapping for Carrier Aggregation
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.11.3, clause 9.1.6.2 and A.9.2.12.
9.2.12.2.4	Test description
9.2.12.2.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.
Channel Bandwidth to be tested: 20 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in 3GPP TS 36.521-1 [10] clause 5.4.2A.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as follows:
-	For UEs supporting only 2Rx in all the bands under test, use 3GPP TS 36.508 [7] Annex A, Figure group A.41 as appropriate.
-	For UEs supporting 4Rx in any of the bands under test use 3GPP TS 36.508 [7] Annex A, Figure A.90, without neighbour on Pcell. Use the 2Rx module for cells on bands supporting 2Rx and the 4Rx module for cells on bands supporting 4Rx.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.12.2.4.3.
4.	There are two E-UTRA TDD carriers with one cell on one E-UTRA TDD carrier and two cells on the other E-UTRA TDD carrier specified in the test. Cell 1 is PCell on the PCC, Cell 2 is the SCell on the Secondary Component Carrier (SCC), and Cell 3 is a neighbour cell on the SCC. PCell (Cell 1) is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test. Cell 2 and Cell 3 shall be powered OFF.
9.2.12.2.4.2	Test procedure
The test consists of Cell 1 the PCell, Cell 2 the SCell on the Secondary Component Carrier (SCC), and Cell 3 the neighbouring cell on the SCC. The SCell (Cell 2) and neighbouring cell (Cell 3) on the SCC are configured. The SCell (Cell 2) on the SCC is activated. The relative accuracy of RSRQ is defined as the RSRQ measured cells on the primary component carrier compared with measurements of cells on the secondary component carrier,
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Configure SCC according to Annex C.0 and C.1 for all downlink physical channels.
3.	The SS shall configure the SCell (Cell 2) on the SCC as per 3GPP TS 36.508 [7] clause 5.2A.4.
4.	The SS activates SCC by sending the MAC-CE according to 3GPP TS 36.321 [11] clauses 5.13 and 6.1.3.8. Wait for at least 2 seconds as per 3GPP TS 36.133 [4] clause 8.3.3.2.
5.	Set the parameters according to Table 9.2.12.2.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.1.
6.	The SS shall transmit an RRCConnectionReconfiguration message.
7.	The UE shall transmit RRCConnectionReconfigurationComplete message.
8.	The UE shall transmit periodically MeasurementReport messages.
9.	After 10s wait from Step 6, the SS shall check the reported RSRQ values in periodical MeasurementReport messages. The reported RSRQ value for Cell 2 is compared to the reported RSRQ value for Cell 1 for each MeasurementReport message according to Table 9.2.12.2.5-2. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
10.	The SS shall check MeasurementReport messages transmitted by the UE until the confidence level according to table G.2.3-1 in clause G.2 is achieved.
9.2.12.2.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] values 4.6 with the following exceptions:
Table 9.2.12.2.4.3-1: Common Exception messages for TDD RSRQ relative accuracy for Carrier Aggregation for 20MHz test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-4
Table H.4.1-5
Table H.4.2-1



9.2.12.2.5	Test requirement
Table 9.2.12.2.5-1 defines the primary level settings including test tolerances for all tests.
The TDD RSRQ relative accuracy for carrier aggregation for 20MHz test shall meet the reported values test requirements in Table 9.2.12.2.5-2.
Table 9.2.12.2.5-1: Cell Specific Test requirement Parameters for TDD RSRQ relative accuracy
for Carrier Aggregation
	Parameters
	Test 1

	
	Units
	Cell 1
	Cell 2
	Cell 3

	BWchannel_CA Note1
	MHz
	20
	20
	20

	Measurement bandwidth
	

	47-52
	47-52
	47-52

	PDSCH Reference measurement channel defined in A.1.2
	
	R.3 TDD
	R.3 TDD
	-

	PDSCH allocation
	

	38-61
	38-61
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined  in A.2.2
	
	R.10 TDD
	R.10 TDD
	R.10 TDD

	OCNG Patterns defined in D.2.7 (OP.7 TDD) and D.2.8 (OP.8 TDD)
	
	OP.7 TDD
	OP.7 TDD
	OP.8 TDD

	IoNote2
	Bands TDD_A Note 5
	dBm/18 MHz
	-87.26
	-82.60

	
	Bands TDD_C Note 5
	
	-86.26
	-81.60

	
	Bands TDD_E Note 5
	
	-85.26
	-80.60

	NOTE 1:	This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in 3GPP TS 36.133 [4] clause A.3.6.1.
NOTE 2:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 3:	See Table 9.2.6.2.5-1 for the other parameters.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.
NOTE 5:	The test applies for E-UTRA operating bands in this band group which are supporting 20 MHz channel bandwidth.



Table 9.2.12.2.5-2: TDD RSRQ relative accuracy requirements for the reported values
for Carrier Aggregation for 20MHz
	
	Test 1

	
	All bands

	Normal Conditions 

	Lowest reported value (Cell 2)
	RSRQ_x - 12

	Highest reported value (Cell 2)
	RSRQ_x + 9

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_x - 12

	Highest reported value (Cell 2)
	RSRQ_x + 9

	RSRQ_x is the reported value of Cell 1



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.13	
9.2.14	
9.2.15	FDD RSRQ Accuracy under Time Domain Measurement Resource Restriction with CRS Assistance Information and Non-MBSFN ABS
9.2.15.1	FDD RSRQ Accuracy under Time Domain Measurement Resource Restriction with CRS Assistance Information and Non-MBSFN ABS (feICIC)
9.2.15.1.1	Test purpose
The purpose of this test is to verify that the RSRQ measurement accuracy under time domain measurement resource restriction with CRS assistance information and non-MBSFN ABS within the specified limits.
9.2.15.1.2	Test applicability
This test applies to all types of E-UTRA FDD and CRS interference handling UE release 11 and forward. Applicability requires support of FGI bit 115.
9.2.15.1.3	Minimum conformance requirements
The requirements for absolute accuracy of RSRQ in this clause shall apply to a cell on the same frequency as that of the serving cell when a time domain measurement resource restriction pattern for performing RSRQ measurements of this cell is configured by higher layers according to 3GPP TS 36.331 [5].
The accuracy requirements in Table 9.2.15.1.3-1 are valid under the following conditions:
Cell specific reference signals in the measured cell are transmitted either from one, two or four antenna ports,
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled,
RSRP|dBm according to clause I.3.9 for a corresponding Band,
The time domain measurement resource restriction pattern configured for the measured cell indicates at least one subframe per radio frame for performing the RSRQ measurement,
The RSRQ measurement is not performed in any subframe other than those indicated by the time domain measurement resource restriction pattern configured for the measured cell,
Four symbols containing CRS are available in all subframes indicated by the time domain measurement resource restriction pattern,
The UE is provided with the CRS assistance information (TS 36.331 [5]) and the CRS assistance information is valid throughout the entire evaluation period.
Table 9.2.15.1.3-1: RSRQ Intra frequency absolute accuracy under time domain measurement resource restriction with CRS assistance information and non-MBSFN ABS
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 5
	Io Note 2 range

	
	
	
	E-UTRA operating band groups Note 6
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 1, 4
	dBm/BWChannel

	2.5
	4
	-6.96
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	3.5
	4
	-9.46
	Note 3
	Note 3
	Note 3

	NOTE 1:	This Io condition is expressed as the average Io per RE over all REs in that symbol.
NOTE 2:	Io is defined in subframes indicated by the time domain measurement resource restriction pattern configured for performing RSRQ measurements of this cell. The specified Io range applies to CRS and non-CRS symbols. Io may be different in different symbols within a subframe.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 5:	The gap between the Es/Iot level in 3GPP TS 36.133 [4] table 9.1.5.3-1 and 3GPP TS 36.133 [4] 9.1.5.2-1 is due to the interference from either PCell or at least one neighbour cell indicated within the CRS assistance information.
NOTE 6:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.15.1.3-2.
Table 9.2.15.1.3-2: RSRQ FDD Intra frequency absolute accuracy measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clauses 9.1.5.3 and A.9.2.15.
9.2.15.1.4	Test description
9.2.15.1.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.54 (without faders).
2.	The general test parameter settings are set up according to Table 9.2.15.1.4.1-1.
3.	Propagation conditions are set according to Annex B clause B.0.
4.	Message contents are defined in clause 9.2.15.1.4.3.
5.	There is one E-UTRA FDD carrier and three cells specified in each test. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
Table 9.2.15.1.4.1-1: General test parameters for E-UTRAN FDD RSRQ intra frequency under time-domain measurement resource restriction with CRS assistance information and non-MBSFN ABS
	Parameter
	Unit
	Value
	Comment

	PCell
	
	Cell 1
	Serving/aggressor cell

	Neighbour cells
	
	Cell 2
	Neighbour/aggressor cell

	
	
	Cell 3
	Cell to be measured

	ABS transmission configuration
	
	Non-MBSFN ABS
	As defined in Table C.3.1.1.1-1

	CP length
	
	Normal
	For all cells in the test

	DRX
	
	
	OFF

	Time offset between cells
	s
	Cell 2 offset with respect to Cell 1: 0
Cell 3 offset with respect to Cell 1: -2.5
	Three synchronous cells

	Physical cell IDs
	
	(PCIcell1 - PCIcell3 )mod6 = 0
(PCIcell2 - PCIcell3 )mod6 != 0

PCIcell1 not equal to PCIcell3
	Cell PCIs are selected so that all conditions are met

	ABS pattern
	
	'1000000010000000100000001000000010000000'
	FDD ABS Pattern Info IE, as defined in 3GPP TS 36.423 [28], clause 9.2.54. 
The first/leftmost bit corresponds to the Pcell subframe #0 of the radio frame satisfying SFN mod x = 0, where x is the size of the bit string (40) divided by 10. No MBSFN subframes are configured in the ABS subframes.
Configured in Cell 1 and Cell 2.

	Time domain measurement resource restriction pattern for neighbour cell measurements on RF Channel 1
	
	'1000000010000000100000001000000010000000'
	Time domain measurement resource restriction pattern for neighbour cell measurement signalled to the UE in measSubframePatternNeigh IE in measSubframePatternConfigNeigh, as defined in 3GPP TS 36.331, clause 6.3.5.
Configured for Cell 3 measurements. The cell list in measSubframeCellList IE shall contain Cell 3 but not Cell 2.

	Time-domain measurement resource restriction pattern for serving cell measurements
	
	'0100000001000000010000000100000001000000'
	Configured for measurements on Cell 1.

	CRS assistance information
	physCellId
	
	see PCI conditions above
	Only the CRS information of Cell 2 is provided in CRS-AssistanceInfo. It includes a single MBSFN-SubframeConfig element with subframe allocation one Frame='000000'.

	
	antennaPortsCount
	
	1
	

	
	mbsfn-SubframeConfigList
	
	oneFrame = '000000'
	



9.2.15.1.4.2	Test procedure
In this test case all cells are on the same carrier frequency. The absolute accuracy of RSRQ intra frequency measurements under time domain measurement resource restriction with CRS assistance information is tested by using the parameters in Table 9.2.15.1.4.1-1 and Table 9.2.15.1.5-1 for non-MBSFN ABS with colliding CRS between Cell 1 and Cell 3 and non-colliding CRS between Cell1 and Cell 2. In all test cases, Cell 1 is the serving/aggressor cell, Cell 2 is the neighbour/aggressor cell and Cell 3 is the target cell to be measured for RSRQ.
The UE is configured by higher layers via Cell 1 with a time domain measurement resource restriction pattern for performing E-UTRAN FDD intra-frequency measurements on neighbour cells, namely Cell 3 measurements with a neighbour cell list, where the cell list includes Cell 3. The UE is also provided via higher layers with the CRS assistance information of Cell 2. The information for both measurement pattern and the CRS assistance information shall be provided to the UE before the measurements start.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3 with exceptions listed in 7.2A.6.
2.	Set the parameters according to Table 9.2.15.1.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.1.
3.	SS shall transmit an RRCConnectionReconfiguration message.
4.	The UE shall transmit RRCConnectionReconfigurationComplete message.
5.	UE shall transmit periodically MeasurementReport messages.
6.	After 10s wait from Step 3, SS shall check the RSRQ value in periodical MeasurementReport messages. The RSRQ value of Cell 3 reported by the UE is compared to the actual RSRQ value according to Table 9.2.15.1.5-2. If the UE fails to report the measurement value for Cell 3, the number of failed iterations is increased by one.
7.	The SS shall check MeasurementReport messages transmitted by the UE until the confidence level according to G.2.3-1 in clause G.2 is achieved.
8.	Repeat step 1-7 for each sub-test in Table 9.2.15.1.5-1 as appropriate.
9.2.15.1.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 7.2A.6 with the following exceptions:
Table 9.2.15.1.4.3-1: Common Exception messages for E-UTRAN FDD RSRQ intra frequency under time-domain measurement resource restriction with CRS assistance information and non-MBSFN ABS
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.7-1
Table H.2.7-2

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-1
Table H.3.5-4a
Table H.3.5-5
Table H.5.1-1
Table H.5.1-2
Table H.5.1-3



Table 9.2.15.1.4.3-2: MeasResults: Additional E-UTRAN FDD RSRQ intra frequency under time-domain measurement resource restriction with CRS assistance information and non-MBSFN ABS
	Derivation Path: 3GPP TS 36.331 [5] clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	Identifies the measurement id for the reporting being performed
	

	   measResultServCell SEQUENCE {
	
	
	

	     rsrpResult
	
	Set according to specific test
	

	     rsrqResult
	
	Set according to specific test
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA 
	
	

	   }
	
	
	

	}
	
	
	



Table 9.2.15.1.4.3-3: MeasResultListEUTRA: Additional E-UTRAN FDD RSRQ intra frequency under time-domain measurement resource restriction with CRS assistance information and non-MBSFN ABS
	Derivation Path: 3GPP TS 36.331 [5] clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultListEUTRA::= SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	
	
	

	  physCellId
	PhysicalCellIdentity of Cell 3
	
	

	  measResult SEQUENCE {
	
	
	

	    rsrpResult
	Not present
	
	

	    rsrqResult
	
	Set according to specific test
	

	  }
	
	
	

	}
	
	
	



Table 9.2.15.1.4.3-4: RadioResourceConfigDedicated-SRB2-DRB(n,m): Additional E-UTRAN FDD RSRQ intra frequency under time-domain measurement resource restriction with CRS assistance information and non-MBSFN ABS
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-16 RadioResourceConfigDedicated-SRB2-DRB(n,m)

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  MeasSubframePatternPCell-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      subframePatternFDD-r10
	'0100000001000000010000000100000001000000'
	BIT STRING (SIZE (40))
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



9.2.15.1.5	Test requirement
Table 9.2.15.1.5-1 defines the primary level settings including test tolerances for all tests.
Each RSRQ FDD intra frequency absolute accuracy test shall meet the reported values test requirements in Table 9.2.15.1.5-2.
Table 9.2.15.1.5-1: Cell Specific Test requirement Parameters for E-UTRAN FDD RSRQ intra frequency under time-domain measurement resource restriction with CRS assistance information and non-MBSFN ABS
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Measurement bandwidth
	

	22—27
	22—27 
	22—27 

	PDSCH Reference measurement channel defined in A.1.1
	
	R.0 FDD
	-
	R.0 FDD
	-
	R.0 FDD
	-

	PDSCH allocation
	

	13—36 
	-
	13—36 
	-
	13—36 
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.1
	
	R.6 FDD
	R.6 FDD
	R.6 FDD

	OCNG Patterns defined in D.1
	
	OP.5 FDD
	OP.6 FDD
	OP.6 FDD
	OP.5 FDD
	OP.6 FDD
	OP.6 FDD
	OP.5 FDD
	OP.6FDD
	OP.6 FDD

	PBCH_RA
	dB
	Note 6
	Note 6
	0
	Note 6
	Note 6
	0
	Note 6
	Note 6
	0

	PBCH_RB
	
	
	
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	
	
	
	

	OCNG_RA Note 1
	
	
	
	
	
	
	
	
	
	

	OCNG_RB Note 1 
	
	
	
	
	
	
	
	
	
	

	
Note 2

	Bands FDD_A
	dBm/15 kHz
	-84.76
	-103.85
	-116

	
	Bands: FDD_B1, FDD_B2
	
	
	
	-115.5

	
	Bands FDD_C
	
	
	
	-115

	
	Bands FDD_D
	
	
	
	-114.5

	
	Bands FDD_E, FDD_F Note 7
	
	
	
	-114

	
	Bands FDD_G
	
	
	
	-113

	
	Bands FDD_H
	
	
	
	-112.5

	
CRS  
	dB
	4
	2
	-0.5
	4
	2
	-0.5
	4
	2
	-3

	
CRS  Note 5
	dB
	-1.41
	-0.77
	-5.96
	-1.41
	-0.77
	-5.96
	-0.89
	0.24
	-8.46

	RSRP Note 3,4,5
	Bands FDD_A
	dBm/15 kHz
	-80.76
	-82.76
	-85.26
	-99.85
	-101.85
	-104.35
	-112
	-114
	-119

	
	Bands: FDD_B1, FDD_B2
	
	
	
	
	
	
	
	-111.5
	-113.55
	-118.5

	
	Bands FDD_C
	
	
	
	
	
	
	
	-111
	-113
	-118

	
	Bands FDD_D
	
	
	
	
	
	
	
	-110.5
	-112.5
	-117.5

	
	Bands FDD_E, FDD_F Note 7
	
	
	
	
	
	
	
	-110
	-112
	-117

	
	Bands FDD_G
	
	
	
	
	
	
	
	-109
	-111
	-116

	
	Bands FDD_H
	
	
	
	
	
	
	
	-108.5
	-110.5
	-115.5

	
 Note 3,4,5
	Bands FDD_A, FDD_B1, FDD_B2, FDD_C, FDD_D, FDD_E, FDD_F Note 7, FDD_G, FDD_H
	dB
	-14.56
	-11.99
	-14.49
	-14.56
	-11.99
	-14.49
	-14.27
	-11.09
	-16.09

	
 Note 3
	Bands FDD_A
	dBm/9 MHz
	-49.21
	-52.87
	-68.30
	-71.96
	-80.74
	-84.83

	
	Bands: FDD_B1, FDD_B2
	
	
	
	
	
	-80.24
	-84.33

	
	Bands FDD_C
	
	
	
	
	
	-79.74
	-83.83

	
	Bands FDD_D
	
	
	
	
	
	-79.24
	-83.33

	
	Bands FDD_E, FDD_F Note 7
	
	
	
	
	
	-78.74
	-82.83

	
	Bands FDD_G Note 9
	
	
	
	
	
	-77.74
	-81.83

	
	Bands FDD_H
	
	
	
	
	
	-77.24
	-81.33

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1:	OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled. Applies to all subframes.
NOTE 3:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves. Io levels are calculated in CRS symbols of measurement restricted subframes.
NOTE 4:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 5:	Applies to restricted measurement subframes for only Cell 2 and Cell 3. For Cell 1, the corresponding value is derived from the normal subframes other than the subframes indicated in the time domain measurement resource restriction pattern for intra-frequency measurements. 
NOTE 6:	Non-ABS and ABS subframe channel powers defined in Table C.3.1.1.1-1.
NOTE 7:	For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.
NOTE 8:	E-UTRA operating band groups are as defined in clause 3.5.
NOTE 9:	Except Band 29 and Band 32.



Table 9.2.15.1.5-2: RSRQ FDD Intra frequency under time domain measurement resource restriction with CRS assistance information and non-MBSFN ABS absolute accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	
	All bands
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 3)
	RSRQ_05
	RSRQ_05
	RSRQ_00

	Highest reported value (Cell 3)
	RSRQ_17
	RSRQ_17
	RSRQ_16

	Extreme Conditions

	Lowest reported value (Cell 3)
	RSRQ_02
	RSRQ_02
	RSRQ_00

	Highest reported value (Cell 3)
	RSRQ_20
	RSRQ_20
	RSRQ_17



9.2.16	TDD RSRQ Accuracy under Time Domain Measurement Resource Restriction with CRS Assistance Information and Non-MBSFN ABS
9.2.16.1	TDD RSRQ Accuracy under Time Domain Measurement Resource Restriction with CRS Assistance Information and Non-MBSFN ABS (feICIC)
9.2.16.1.1	Test purpose
The purpose of this test is to verify that the RSRQ measurement accuracy under time domain measurement resource restriction with CRS assistance information and non-MBSFN ABS within the specified limits.
9.2.16.1.2	Test applicability
This test applies to all types of E-UTRA TDD and CRS interference handling UE release 11 and forward. Applicability requires support of FGI bit 115.
9.2.16.1.3	Minimum conformance requirements
The requirements for absolute accuracy of RSRQ in this clause shall apply to a cell on the same frequency as that of the serving cell when a time domain measurement resource restriction pattern for performing RSRQ measurements of this cell is configured by higher layers according to 3GPP TS 36.331 [5].
The accuracy requirements in Table 9.2.16.1.3-1 are valid under the following conditions:
Cell specific reference signals in the measured cell are transmitted either from one, two or four antenna ports,
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled,
RSRP|dBm according to clause I.3.9 for a corresponding Band,
The time domain measurement resource restriction pattern configured for the measured cell indicates at least one subframe per radio frame for performing the RSRQ measurement,
The RSRQ measurement is not performed in any subframe other than those indicated by the time domain measurement resource restriction pattern configured for the measured cell,
Four symbols containing CRS are available in all subframes indicated by the time domain measurement resource restriction pattern,
The UE is provided with the CRS assistance information (TS 36.331 [5]) and the CRS assistance information is valid throughout the entire evaluation period.
Table 9.2.16.1.3-1: RSRQ Intra frequency absolute accuracy under time domain measurement resource restriction with CRS assistance information and non-MBSFN ABS
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 5
	Io Note 2 range

	
	
	
	E-UTRA operating band groups Note 6
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 1, 4
	dBm/BWChannel

	2.5
	4
	-6.96
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	3.5
	4
	-9.46
	Note 3
	Note 3
	Note 3

	NOTE 1:	This Io condition is expressed as the average Io per RE over all REs in that symbol.
NOTE 2:	Io is defined in subframes indicated by the time domain measurement resource restriction pattern configured for performing RSRQ measurements of this cell. The specified Io range applies to CRS and non-CRS symbols. Io may be different in different symbols within a subframe.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 5:	The gap between the Es/Iot level in 3GPP TS 36.133 [4] table 9.1.5.3-1 and 3GPP TS 36.133 [4] 9.1.5.2-1 is due to the interference from either PCell or at least one neighbour cell indicated within the CRS assistance information.
NOTE 6:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.16.1.3-2.
Table 9.2.16.1.3-2: RSRQ FDD Intra frequency absolute accuracy measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clauses 9.1.5.3 and A.9.2.16.
9.2.16.1.4	Test description
9.2.16.1.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.54 (without faders).
2.	The general test parameter settings are set up according to Table 9.2.16.1.4.1-1.
3.	Propagation conditions are set according to Annex B clause B.0.
4.	Message contents are defined in clause 9.2.16.1.4.3.
5.	There is one E-UTRA TDD carrier and three cells specified in each test. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
Table 9.2.16.1.4.1-1: General test parameters for E-UTRAN TDD RSRQ intra frequency under time-domain measurement resource restriction with CRS assistance information and non-MBSFN ABS
	Parameter
	Unit
	Value
	Comment

	PCell
	
	Cell 1
	Serving/aggressor cell

	Neighbour cells
	
	Cell 2
	Neighbour/aggressor cell

	
	
	Cell3
	Cell to be measured

	Special subframe configuration
	
	6
	For Cell 1, Cell 2 and Cell 3. For special subframe configurations see Table 4.2-1 in 36.211 [9].

	Uplink/downlink subframe configuration
	
	1
	For Cell 1, Cell 2 and Cell 2. For uplink-downlink subframe configurations see Table 4.2-2 in 3GPP TS 36.211 [9].

	ABS transmission configuration
	
	Non-MBSFN ABS
	As defined in Table C.3.1.1.1-1

	CP length
	
	Normal
	For all cells in the test

	DRX
	
	
	OFF

	Time offset between cells
	s
	Cell 2 offset with respect to Cell 1: 0
Cell 3 offset with respect to Cell 1: -2.5
	Three synchronous cells

	Physical cell IDs
	
	(PCIcell1 - PCIcell3 )mod6 = 0
(PCIcell2 - PCIcell3 )mod6 != 0

PCIcell1 not equal to PCIcell3
	Cell PCIs are selected so that all conditions are met

	ABS pattern
	
	'00000000010000000001'
	TDD ABS Pattern Info IE, as defined in 3GPP TS 36.423 [28], clause 9.2.54. 
The first/leftmost bit corresponds to the Pcell subframe #0 of the radio frame satisfying SFN mod x = 0, where x is the size of the bit string (20) divided by 10. No MBSFN subframes are configured in the ABS subframes.
Provided to the UE for Cell 1 and Cell 2.

	Time domain measurement resource restriction pattern for neighbour cell measurements on RF Channel 1
	
	'00000000010000000001'
	Time domain measurement resource restriction pattern for neighbour cell measurement signalled to the UE in measSubframePatternNeigh IE in measSubframePatternConfigNeigh, as defined in 3GPP TS 36.331, clause 6.3.5.
Provided to the UE for Cell 3 measurements. The cell list in measSubframeCellList IE shall contain Cell 3 but not Cell 2.

	Time-domain measurement resource restriction pattern for serving cell measurements
	
	'10000000001000000000'
	Configured for Cell 1 measurements.

	CRS assistance information
	physCellId
	
	see PCI conditions above
	Only the CRS assistance information of cell 2 is provided for Cell 2 only in CRS-AssistanceInfo. It includes a single MBSFN-SubframeConfig element with subframe allocation one Frame='000000'.

	
	antennaPortsCount
	
	1
	

	
	mbsfn-SubframeConfigList
	
	oneFrame = '000000'
	



9.2.16.1.4.2	Test procedure
In this test case all cells are on the same carrier frequency. The absolute accuracy of RSRQ intra frequency measurements under time domain measurement resource restriction with CRS assistance information is tested by using the parameters in Table 9.2.16.1.4.1-1 and Table.9.2.16.1.5-1 for non-MBSFN ABS with colliding CRS between Cell 1 and Cell3 and non-colliding CRS between Cell 1 and Cell 2. In all test cases, Cell 1 is the serving/aggressor cell, Cell 2 is the neighbour/aggressor cell and Cell 3 is the target cell to be measured for RSRQ.
The UE is configured by higher layers via Cell 1 with a time domain measurement resource restriction pattern for performing E-UTRAN TDD intra-frequency measurements on neighbour cells, namely Cell 3 measurements with a neighbour cell list, where the cell list includes Cell 3. The UE is also provided via higher layers with the CRS assistance information of Cell 2. The information for both measurement pattern and the CRS assistance information shall be provided to the UE before the measurements start.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3 with exceptions listed in 7.2A.6.
2.	Set the parameters according to Table 9.2.16.1.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.1.
3.	SS shall transmit an RRCConnectionReconfiguration message.
4.	The UE shall transmit RRCConnectionReconfigurationComplete message.
5.	UE shall transmit periodically MeasurementReport messages.
6.	After 10s wait from Step 3, SS shall check the RSRQ value in periodical MeasurementReport messages. The RSRQ value of Cell 3 reported by the UE is compared to the actual RSRQ value according to Table 9.2.16.1.5-2. If the UE fails to report the measurement value for Cell 3, the number of failed iterations is increased by one.
7.	The SS shall check MeasurementReport messages transmitted by the UE until the confidence level according to G.2.3-1 in clause G.2 is achieved.
8.	Repeat step 1-7 for each sub-test in Table 9.2.16.1.5-1 as appropriate.
9.2.16.1.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 7.2A.6 with the following exceptions:
Table 9.2.16.1.4.3-1: Common Exception messages for E-UTRAN TDD RSRQ
intra frequency under time-domain measurement resource restriction with CRS assistance information and non-MBSFN ABS
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.7-1
Table H.2.7-2

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-1
Table H.3.5-4a
Table H.3.5-5
Table H.5.1-1
Table H.5.1-2
Table H.5.1-3



Table 9.2.16.1.4.3-2: MeasResults: Additional E-UTRAN TDD RSRQ intra frequency under time-domain measurement resource restriction with CRS assistance information and non-MBSFN ABS
	Derivation Path: 3GPP TS 36.331 [5] clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	Identifies the measurement id for the reporting being performed
	

	   measResultServCell SEQUENCE {
	
	
	

	     rsrpResult
	
	Set according to specific test
	

	     rsrqResult
	
	Set according to specific test
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA 
	
	

	   }
	
	
	

	}
	
	
	



Table 9.2.16.1.4.3-3: MeasResultListEUTRA: Additional E-UTRAN TDD RSRQ intra frequency under time-domain measurement resource restriction with CRS assistance information and non-MBSFN ABS
	Derivation Path: 3GPP TS 36.331 [5] clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultListEUTRA::= SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	
	
	

	  physCellId
	PhysicalCellIdentity of Cell 3
	
	

	  measResult SEQUENCE {
	
	
	

	    rsrpResult
	Not present
	
	

	    rsrqResult
	
	Set according to specific test
	

	  }
	
	
	

	}
	
	
	



Table 9.2.16.1.4.3-4: RadioResourceConfigDedicated-SRB2-DRB(n,m): Additional E-UTRAN TDD RSRQ intra frequency under time-domain measurement resource restriction with CRS assistance information and non-MBSFN ABS
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-16 RadioResourceConfigDedicated-SRB2-DRB(n,m)

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  MeasSubframePatternPCell-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      subframePatternTDD-r10 CHOICE {
	
	
	

	        subframeConfig1-5-r10
	'10000000001000000000'
	BIT STRING (SIZE (20))
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



9.2.16.1.5	Test requirement
Table 9.2.16.1.5-1 defines the primary level settings including test tolerances for all tests.
Table 9.2.16.1.5-1: Cell Specific Test requirement Parameters for E-UTRAN TDD RSRQ intra frequency under time-domain measurement resource restriction with CRS assistance information and non-MBSFN ABS
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Measurement bandwidth
	

	22-27
	22-27
	22-27

	PDSCH Reference measurement channel defined in A.1.2
	
	R.0 TDD
	-
	R.0 TDD
	-
	R.0 TDD
	-

	PDSCH allocation
	

	13-36
	-
	13—36
	-
	13-36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.2
	
	R.6 TDD
	R.6 TDD
	R.6 TDD

	OCNG Patterns defined in D.2.1 (OP.1 TDD) and D.2.2 (OP.2 TDD)
	
	OP.1 TDD
	OP.2 TDD
	OP.2 TDD
	OP.1 TDD
	OP.2 TDD
	OP.2 TDD
	OP.1 TDD
	OP.2 TDD
	OP.2 TDD

	PBCH_RA
	dB
	Note 6
	Note 6
	0
	Note 6
	Note 6
	0
	Note 6
	Note 6
	0

	PBCH_RB
	
	
	
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	
	
	
	
	
	

	OCNG_RBNote1 
	
	
	
	
	
	
	
	
	
	

	
Note2

	Bands TDD_A
	dBm/15 kHz
	-84.76
	-103.85
	-116

	
	Bands TDD_C
	
	
	
	-115

	
	Bands TDD_E
	
	
	
	-114

	
CRS  
	dB
	4
	2
	-0.5
	4
	2
	-0.5
	4
	2
	-3

	
CRS  Note 5
	dB
	-1.41
	-0.77
	-5.96
	-1.41
	-0.77
	-5.96
	-0.89
	0.24
	-8.46

	RSRPNote3,4,5
	Bands TDD_A
	dBm/15 kHz
	-80.76
	-82.76
	-85.26
	-99.85
	-101.85
	-104.35
	-112
	-114
	-119

	
	Bands TDD_C
	
	
	
	
	
	
	
	-111
	-113
	-118

	
	Bands TDD_E
	
	
	
	
	
	
	
	-110
	-112
	-117

	
 Note3,4,5
	Bands TDD_A, TDD_C, TDD_E
	dB
	-14.56
	-11.96
	-14.49
	-14.56
	-11.99
	-14.49
	-14.27
	-11.09
	-16.09

	
 Note3
	Bands TDD_A
	dBm/9 MHz
	-49.21
	-52.87
	-68.30
	-71.96
	-80.74
	-84.83

	
	Bands TDD_C
	
	
	
	
	
	-79.74
	-83.83

	
	Bands TDD_E
	
	
	
	
	
	-78.74
	-82.83

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled. Applies to all subframes.
NOTE 3:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves. Io levels are calculated in CRS symbols of measurement restricted subframes.
NOTE 4:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 5:	Applies to restricted measurement subframes for only Cell 2 and Cell 3. For Cell 1, the corresponding value is derived from the normal subframes other than the subframes indicated in the time domain measurement resource restriction pattern for intra-frequency measurements. 
NOTE 6:	Non-ABS and ABS subframe channel powers defined in Table C.3.1.1.1-1.
NOTE 7:	E-UTRA operating band groups are as defined in clause 3.5.



Table 9.2.16.1.5-2: RSRQ TDD Intra frequency under time domain measurement resource restriction with CRS assistance information and non-MBSFN ABS absolute accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	
	All bands
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 3)
	RSRQ_05
	RSRQ_05
	RSRQ_00

	Highest reported value (Cell 3)
	RSRQ_17
	RSRQ_17
	RSRQ_16

	Extreme Conditions

	Lowest reported value (Cell 3)
	RSRQ_02
	RSRQ_02
	RSRQ_00

	Highest reported value (Cell 3)
	RSRQ_20
	RSRQ_20
	RSRQ_17



9.2.17	FDD Intra frequency RSRQ Accuracy for 5MHz Bandwidth
9.2.17.1	FDD Intra Frequency Absolute RSRQ Accuracy for 5MHz Bandwidth
9.2.17.1.1	Test purpose
To verify that the FDD intra frequency absolute RSRQ measurement accuracy for 5MHz Bandwidth is within the specified limit.
9.2.17.1.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 8 and forward that support bands within band group FDD_N. Applicability requires support for FGI bit 16.
9.2.17.1.3	Minimum conformance requirements
The absolute accuracy of RSRQ is defined as the RSRQ measured from a cell on the same frequency as that of the serving cell.
The accuracy requirements in table 9.2.17.1.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to clause I.3.1 for a corresponding Band.
Table 9.2.17.1.3-1: RSRQ Intra frequency absolute accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	2.5
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	3.5
	4
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.17.1.3-2.
Table 9.2.17.1.3-2: RSRQ FDD Intra frequency absolute accuracy measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB


The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.5.1 and A.9.2.17.
9.2.17.1.4	Test description
9.2.17.1.4.1	Initial conditions
Same initial conditions as defined in clause 9.2.1.1.4.1 with the exception that the Channel Bandwidth to be tested is 5MHz.
9.2.17.1.4.2	Test procedure
Same test procedure as defined in clause 9.2.1.1.4.2 with the following exceptions:
-	Instead of Table 9.2.1.1.5-2  use Table 9.2.17.1.5-1.
-	Instead of Table 9.2.2.1.5-3  use Table 9.2.17.1.5-2.
9.2.17.1.4.3	Message contents
Same message contents as defined in clause 9.2.1.1.4.3.
9.2.17.1.5	Test requirement
Table 9.2.17.1.5-1 defines the primary level settings including test tolerances for all tests.
Each RSRQ FDD intra frequency absolute accuracy test shall meet the reported values test requirements in Table 9.2.17.1.5-2.
Table 9.2.17.1.5-1: RSRQ FDD Intra frequency absolute accuracy test parameters for 5MHz Bandwidth
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	5
	5
	5

	Measurement bandwidth
	

	10-15
	10-15 
	10-15

	PDSCH Reference measurement channel defined in A.1.1
	
	R.5 FDD
	-
	R.5 FDD
	-
	R.5 FDD
	-

	PDSCH allocation
	

	7-17
	-
	7-17
	-
	7-17
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.1
	
	R.11 FDD
	R.11 FDD
	R.11 FDD

	OCNG Patterns defined in D.1.15 (OP.15 FDD) and D.1.16 (OP.16 FDD)
	
	OP.15 FDD
	OP.16 FDD
	OP.15 FDD
	OP.16 FDD
	OP.15 FDD
	OP.16 FDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	
	
	

	OCNG_RBNote1 
	
	
	
	
	
	
	

	
Note2
	Bands FDD_N
	dBm/15 kHz
	-82.81
	-100.85
	-109.5

	

	dB
	-1.76
	-1.76
	-4.70
	-4.70
	-5.17
	-5.17

	RSRPNote3
	Bands FDD_N
	dBm/15 kHz
	-79.81
	-79.81
	-103.75
	-103.75
	-113.10
	-113.10

	RSRQNote3
	Bands FDD_N
	dB
	-14.77
	-14.77
	-16.76
	-16.76
	-17.12
	-17.12

	IoNote3
	Bands FDD_N
	dBm/4.5 MHz
	-51.06
	-73.01
	-82.00

	

	dB
	3
	3
	-2.9
	-2.9
	-3.6
	-3.6

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 3:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 4:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.



Table 9.2.17.1.5-2: RSRQ FDD Intra frequency absolute accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	
	All bands
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 2)
	RSRQ_04
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_16
	RSRQ_14
	RSRQ_14

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_01
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_19
	RSRQ_15
	RSRQ_15



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.18	FDD - FDD Inter frequency RSRQ Accuracy for 5MHz Bandwidth
9.2.18.1	FDD - FDD Inter Frequency Absolute RSRQ Accuracy for 5MHz Bandwidth
9.2.18.1.1	Test purpose
To verify that the FDD - FDD inter frequency absolute RSRQ measurement accuracy is within the specified limit for bands within band group FDD_N.
9.2.18.1.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 8 and forward that support bands within band group FDD_N. Applicability requires support for FGI bits 16 and 25.
9.2.18.1.3	Minimum conformance requirements
The requirements for absolute accuracy of RSRQ in this clause apply to a cell that has different carrier frequency from the serving cell.
The accuracy requirements in Table 9.2.18.1.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to Annex B.3.3 for a corresponding Band.
Table 9.2.18.1.3-1: RSRQ Inter frequency absolute accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	2.5
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	3.5
	4
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.18.1.3-2.
Table 9.2.18.1.3-2: FDD RSRQ absolute accuracy measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.6.1, clause 9.1.7 and A.9.2.18.
9.2.18.1.4	Test description
9.2.18.1.4.1	Initial conditions
Same initial conditions as defined in clause 9.2.3.1.4.1 with the exception that the Channel Bandwidth to be tested is 5 MHz.
9.2.18.1.4.2	Test procedure
Same test procedure as defined in clause 9.2.3.1.4.2 with the following exceptions:
-	Instead of Table 9.2.3.1.5-2  use Table 9.2.18.1.5-1.
-	Instead of Table 9.2.3.1.5-3  use Table 9.2.18.1.5-2.
9.2.18.1.4.3	Message contents
Same message contents as defined in clause 9.2.3.1.4.3.
9.2.18.1.5	Test requirement
Table 9.2.18.1.5-1 defines the primary level settings including test tolerances for all tests.
Each RSRQ FDD - FDD inter frequency absolute accuracy test shall meet the reported values test requirements in Table 9.2.18.1.5-2.
Table 9.2.18.1.5-1: Cell Specific Test requirement Parameters for RSRQ FDD - FDD inter frequency absolute accuracy
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	2
	1
	2
	1
	2

	BWchannel
	MHz
	5
	5
	5
	5
	5
	5

	Gap Pattern Id
	
	0
	-
	0
	-
	0
	-

	Measurement bandwidth 
	

	10—15
	10—15
	10—15

	PDSCH Reference measurement channel defined in A.1.1
	
	R.5 FDD
	-
	R.5 FDD
	-
	R.5
FDD
	-

	PDSCH allocation
	

	7—17
	-
	7—17
	-
	7—17
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.1
	
	R.11 FDD
	R.11 FDD
	R.11 FDD

	OCNG Patterns defined in D.1.15 (OP.15 FDD) and D.1.16 (OP.16 FDD)
	
	OP.15 FDD
	OP.16 FDD
	OP.15 FDD
	OP.16 FDD
	OP.15 FDD
	OP.16 FDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	
	
	

	OCNG_RBNote1 
	
	
	
	
	
	
	

	
Note2
	Bands FDD_A
	dBm/15 kHz
	-77.0
	-78.1
	-101.70
	-101.70
	-119.5
	N/A

	
	Bands FDD_C
	
	
	
	
	
	-118.5
	N/A

	
	Bands FDD_D
	
	
	
	
	
	-118.0
	N/A

	
	Bands FDD_E, FDD_F Note 5 
	
	
	
	
	
	-117.5
	N/A

	
	Bands FDD_G
	
	
	
	
	
	-116.5
	N/A

	
	Bands FDD_H
	
	
	
	
	
	-116.0
	N/A

	
	Bands FDD_N
	
	
	
	
	
	- N/A
	-112.7

	

	dB
	-1.75
	-1.75
	-4.00
	-3.20
	-4.00
	-3.20

	RSRPNote3
	Bands FDD_A
	dBm/15 kHz
	-78.75
	-79.85
	-105.70
	-104.90
	-123.5
	N/A

	
	Bands FDD_C
	
	
	
	
	
	-122.5
	N/A

	
	Bands FDD_D
	
	
	
	
	
	-122.0
	N/A

	
	Bands FDD_E, FDD_F Note 5 
	
	
	
	
	
	-121.5
	N/A

	
	Bands FDD_G
	
	
	
	
	
	-120.5
	N/A

	
	Bands FDD_H
	
	
	
	
	
	-120.0
	N/A

	
	Bands FDD_N
	
	
	
	
	
	N/A
	-115.9

	RSRQNote3
	Bands FDD_A
	dB
	-14.76
	-14.76
	-16.25
	-15.69
	-16.25
	-15.69

	
	Bands FDD_C
	
	
	
	
	
	
	

	
	Bands FDD_D
	
	
	
	
	
	
	

	
	Bands FDD_E, FDD_F Note 5 
	
	
	
	
	
	
	

	
	Bands FDD_G
	
	
	
	
	
	
	

	
	Bands FDD_H
	
	
	
	
	
	
	

	
	Bands FDD_N
	
	
	
	
	
	
	

	IoNote3
	Bands FDD_A
	dBm/4.5 MHz
	-50.01
	-51.11
	-75.47
	-75.23
	-93.27
	N/A

	
	Bands FDD_C
	
	
	
	
	
	-92.27
	N/A

	
	Bands FDD_D
	
	
	
	
	
	-91.77
	N/A

	
	Bands FDD_E, FDD_F Note 5 
	
	
	
	
	
	-91.27
	N/A

	
	Bands FDD_G
	
	
	
	
	
	-90.27
	N/A

	
	Bands FDD_H
	
	
	
	
	
	-89.77
	N/A

	
	Bands FDD_N
	
	
	
	
	
	N/A
	-86.23

	

	dB
	-1.75
	-1.75
	-4.0
	-3.2
	-4.0
	-3.2

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1: 	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 2: 	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 3: 	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 4: 	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 5:	For Band 26, the tests shall be performed with the assigned E-UTRA channel bandwidth within 865-894 MHz.
NOTE 6:	This test is only applicable for testing inter-frequency requirements for bands within band group FDD_N. Cell 2 is on the Band under test, and Cell 1 is on another band supported by the UE.
NOTE 7:	E-UTRA operating band groups are as defined in clause 3.5.



Table 9.2.18.1.5-2: RSRQ FDD - FDD inter frequency absolute accuracy requirements
for the reported values
	
	Test 1
	Test 2
	Test 3

	Normal Conditions

	Lowest reported value (Cell 2)
	RSRQ_04
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_16
	RSRQ_16
	RSRQ_16

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_01
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_19
	RSRQ_17
	RSRQ_17



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.18.2	FDD - FDD Inter Frequency Relative Accuracy of RSRQ for 5MHz Bandwidth
9.2.18.2.1	Test purpose
To verify that the FDD - FDD inter frequency relative accuracy measurement of RSRQ is within the specified limit for bands within band group FDD_N.
9.2.18.2.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 8 and forward that support bands within band group FDD_N. Applicability requires support for FGI bits 16 and 25.
9.2.18.2.3	Minimum conformance requirements
The relative accuracy of RSRQ in inter frequency case is defined as the RSRQ measured from one cell compared to the RSRQ measured from another cell on a different frequency.
The accuracy requirements in Table 9.2.18.2.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP1,2|dBm according to Annex B.3.4 for a corresponding Band.


| Channel 1_Io ‑Channel 2_Io |  20 dB
Table 9.2.18.2.3-1: RSRQ Inter frequency relative accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	3
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	4
	4
	-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.18.2.3-2.
Table 9.2.18.2.3-2: FDD RSRQ relative accuracy measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.6.2, clause 9.1.7 and A.9.2.18.
9.2.18.2.4	Test description
9.2.18.2.4.1	Initial conditions
Same initial conditions as defined in clause 9.2.3.2.4.1 with the exception that the Channel Bandwidth to be tested is 5MHz.
9.2.18.2.4.2	Test procedure
Same test procedure as defined in clause 9.2.3.2.4.2 with the following exceptions:
-	Instead of Table 9.2.3.2.5-2  use Table 9.2.18.2.5-1.
-	Instead of Table 9.2.3.2.5-3  use Table 9.2.18.2.5-2.
9.2.18.2.4.3	Message contents
Same message contents as defined in clause 9.2.3.2.4.3.
9.2.18.2.5	Test requirement
Table 9.2.18.2.5-1 defines the primary level settings including test tolerances for all tests.
Each RSRQ FDD - FDD inter frequency relative accuracy test shall meet the reported values test requirements in Table 9.2.18.2.5-2.
Table 9.2.18.2.5-1: Cell Specific Test requirement Parameters for RSRQ FDD - FDD inter frequency relative accuracy for 5MHz bandwidth
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	2
	1
	2
	1
	2

	BWchannel
	MHz
	5
	5
	5
	5
	5
	5

	Gap Pattern Id
	
	0
	-
	0
	-
	0
	-

	Measurement bandwidth 
	

	10—15
	10—15
	10—15

	PDSCH Reference measurement channel defined in A.1.1
	
	R.5 FDD
	-
	R.5 FDD
	-
	R.5
FDD
	-

	PDSCH allocation
	

	7—17
	-
	7—17
	-
	7—17
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.1
	
	R.11 FDD
	R.11 FDD
	R.11 FDD

	OCNG Patterns defined in D.1.15 (OP.15 FDD) and D.1.16 (OP.16 FDD)
	
	OP.15 FDD
	OP.16 FDD
	OP.15 FDD
	OP.16 FDD
	OP.15 FDD
	OP.16 FDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	
	
	

	OCNG_RBNote1 
	
	
	
	
	
	
	

	
Note2
	Bands FDD_A
	dBm/15 kHz
	-78.1
	-78.1
	-101.70
	-101.70
	-119.5
	N/A

	
	Bands FDD_C
	
	
	
	
	
	-118.5
	N/A

	
	Bands FDD_D
	
	
	
	
	
	-118.0
	N/A

	
	Bands FDD_E, FDD_F Note 5 
	
	
	
	
	
	-117.5
	N/A

	
	Bands FDD_G
	
	
	
	
	
	-116.5
	N/A

	
	Bands FDD_H
	
	
	
	
	
	-116.0
	N/A

	
	Bands FDD_N
	
	
	
	
	
	- N/A
	-112.7

	

	dB
	-1.75
	-1.75
	-4.00
	-3.20
	-4.00
	-3.20

	RSRPNote3
	Bands FDD_A
	dBm/15 kHz
	-79.85
	-79.85
	-105.70
	-104.90
	-123.5
	N/A

	
	Bands FDD_C
	
	
	
	
	
	-122.5
	N/A

	
	Bands FDD_D
	
	
	
	
	
	-122.0
	N/A

	
	Bands FDD_E, FDD_F Note 5 
	
	
	
	
	
	-121.5
	N/A

	
	Bands FDD_G
	
	
	
	
	
	-120.5
	N/A

	
	Bands FDD_H
	
	
	
	
	
	-120.0
	N/A

	
	Bands FDD_N
	
	
	
	
	
	N/A
	-115.9

	RSRQNote3
	Bands FDD_A
	dB
	-14.76
	-14.76
	-16.25
	-15.69
	-16.25
	-15.69

	
	Bands FDD_C
	
	
	
	
	
	
	

	
	Bands FDD_D
	
	
	
	
	
	
	

	
	Bands FDD_E, FDD_F Note 5 
	
	
	
	
	
	
	

	
	Bands FDD_G
	
	
	
	
	
	
	

	
	Bands FDD_H
	
	
	
	
	
	
	

	
	Bands FDD_N
	
	
	
	
	
	
	

	IoNote3
	Bands FDD_A
	dBm/4.5 MHz
	-51.11
	-51.11
	-75.47
	-75.23
	-93.27
	N/A

	
	Bands FDD_C
	
	
	
	
	
	-92.27
	N/A

	
	Bands FDD_D
	
	
	
	
	
	-91.77
	N/A

	
	Bands FDD_E, FDD_F Note 5 
	
	
	
	
	
	-91.27
	N/A

	
	Bands FDD_G
	
	
	
	
	
	-90.27
	N/A

	
	Bands FDD_H
	
	
	
	
	
	-89.77
	N/A

	
	Bands FDD_N
	
	
	
	
	
	N/A
	-86.23

	

	dB
	-1.75
	-1.75
	-4.0
	-3.2
	-4.0
	-3.2

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 3:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 4:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 5:	For Band 26, the tests shall be performed with the assigned E-UTRA channel bandwidth within 865-894 MHz.
NOTE 6:	This test is only applicable for testing inter-frequency requirements for bands within band group FDD_N. Cell 2 is on the Band under test, and Cell 1 is on another band supported by the UE.
NOTE 7:	E-UTRA operating band groups are as defined in clause 3.5.



Table 9.2.18.2.5-2: RSRQ FDD inter frequency relative accuracy requirements for 5MHz bandwidth for the reported values
	
	Test 1
	Test 2
	Test 3

	Normal Conditions

	Lowest reported value (Cell 2)
	RSRQ_x - 8
	RSRQ_x - 9
	RSRQ_x - 9

	Highest reported value (Cell 2)
	RSRQ_x + 8
	RSRQ_x + 11
	RSRQ_x + 11

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_x - 10
	RSRQ_x - 9
	RSRQ_x - 9

	Highest reported value (Cell 2)
	RSRQ_x + 10
	RSRQ_x + 11
	RSRQ_x + 11

	RSRQ_x is the reported value of Cell 1



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.19	FDD-FDD Inter Frequency WB-RSRQ
9.2.19.1	FDD-FDD Inter Frequency absolute WB-RSRQ accuracy
Editor's note: This test case is incomplete. The following aspects are either missing or not yet determined:
Exceptions for Message contents are FFS
The Test Tolerances and test requirements are undefined
9.2.19.1.1	Test purpose
To verify that the RSRQ measurement accuracy is within the specified limits when the measurement configuration message received by the UE contains widebandRSRQ-Meas parameter in 3GPP TS 36.331 [5]. In the test the UE shall also be configured with the AllowedMeasBandwidth parameter defined in 3GPP TS 36.331 [5]. The test shall verify the WB-RSRQ inter frequency absolute accuracy requirements.
9.2.19.1.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 11 and forward that support WB-RSRQ measurement. Applicability requires support for FGI bits 16 and 25.
9.2.19.1.3	Minimum conformance requirements
The requirements in this clause shall apply when the measurement configuration message received by the UE contains widebandRSRQ-Meas parameter in 3GPP TS 36.331 [5].  The WB-RSRQ accuracy figures in Table 9.2.19.1.3-1 are relative to the value that would be obtained by using the AllowedMeasBandwidth in 3GPP TS 36.331 [5].
The accuracy requirements in Table 9.2.19.1.3-1 are valid under the following conditions:
The value of the parameter, AllowedMeasBandwidth in 3GPP TS 36.331 [5], is 50 resource blocks or larger
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to clause B.3.1 for a corresponding Band.
Table 9.2.19.1.3-1: WB-RSRQ Inter frequency absolute accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
Note 3
	Io1-Io2 Note 2
	Io range Note 1

	
	
	
	
	E-UTRA operating band groups Note 6
	Minimum Io Note 5
	Maximum Io

	dB
	dB
	dB
	dB
	
	dBm/15kHz
	dBm/BWChannel

	2.5
	4
	-3 dB
	0 ≤Io1-Io2
	FDD_A, TDD_A
	-121
	-50

	
	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	
	FDD_G
	-118
	-50

	
	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	
	FDD_N
	-114.5
	-50

	3.5
	4
	-6 dB
	
	Note 4
	Note 4
	Note 4

	NOTE 1:	Io is the average across all the resource blocks within the AllowedMeasBandwidth in 3GPP TS 36.331 [5].
NOTE 2:	Io1 is the Io level in the resource blocks other than central 6 resource blocks within the AllowedMeasBandwidth in 3GPP TS 36.331 [5] and Io2 is the Io level in central 6 resource blocks. The Io1 and Io2 have the same range as defined for Io.
NOTE 3:	Iot is the received power spectrum density of total interference and noise for all the resource blocks, other than central 6 resource blocks.
NOTE 4:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 5:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 6:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.19.1.3-2.
Table 9.2.19.1.3-2: FDD WB-RSRQ absolute accuracy measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.6.3 and A.9.2.19.
9.2.19.1.4	Test description
9.2.19.1.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.14 for UE with 2Rx RF band and Annex A, Figure A.78 (without using the faders) for 4Rx capable UE without any 2Rx RF bands.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.19.1.4.3.
4.	There are two E-UTRA FDD carriers and one cell on each carrier specified in each test. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
9.2.19.1.4.2	Test procedure
The test consists of Cell 1, serving cell and Cell 2, target cell. The absolute accuracy of WB-RSRQ is defined as the RSRQ measured from a cell that has different carrier frequency from the serving cell, Cell 1.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to Table 9.2.19.1.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.1.
3.	SS shall transmit an RRCConnectionReconfiguration message.
4.	The UE shall transmit RRCConnectionReconfigurationComplete message.
5.	UE shall transmit periodically MeasurementReport messages.
6.	After 10s wait from Step 3, SS shall check the RSRQ value in periodical MeasurementReport messages. The RSRQ value of Cell 2 reported by the UE is compared to the actual RSRQ value according to Table 9.2.19.1.5-1. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
7.	The SS shall check MeasurementReport messages transmitted by the UE until the confidence level according to table G.2.3-1 in clause G.2 is achieved.
9.2.19.1.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] values 4.6 with the following exceptions:
FFS
9.2.19.1.5	Test requirement
Table 9.2.19.1.5-1 defines the primary level settings including test tolerances for all tests.
The FDD WB-RSRQ absolute accuracy for carrier aggregation test shall meet the reported values test requirements in Table 9.2.19.1.5-2.
Table 9.2.19.1.5-1: WB-RSRQ FDD-FDD Inter frequency test parameters
	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	MHz
	10
	10

	Antenna Configuration
	
	1x2
	1x2

	Gap Pattern Id
	
	0
	-

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	
	
	0

	PSS_RA
	
	
	0

	SSS_RA
	
	
	0

	PCFICH_RB
	
	
	-∞

	PHICH_RA
	
	
	-∞

	PHICH_RB
	
	
	-∞

	PDCCH_RA
	
	
	-∞

	PDCCH_RB
	
	
	-∞

	PDSCH_RA
	
	
	-∞

	PDSCH_RB
	
	
	-∞

	OCNG_RANote1
	
	
	-∞

	OCNG_RBNote1 
	
	
	-∞

	AllowedMeasBandwidth in 3GPP TS 36.331 [2]
	RB
	6
	50

	PDSCH Reference measurement channel defined in A.3.1.1.1
	
	R.0 FDD
	-

	PDSCH allocation
	

	13-36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2.1
	
	R.6 FDD
	-

	OCNG Patterns defined in A.3.2.1.1 (OP.1 FDD) and A.3.2.1.2 (OP.2 FDD)
	
	OP.1 FDD
	-

	
 Note2
	bandwidth
	

	0-49
	0-21
28-49
	22-27

	
	
	dBm/15 kHz
	-94 + TT
	-87
	-110 + TT

	

	bandwidth
	

	0-49
	0-21
28-49
	22-27

	
	
	dB
	-4 + TT
	-3  + TT
	20 + TT

	RSRPNote3
	dBm/15 kHz
	-98
	-90

	RSRQNote3
	dB
	-16.25
	-

	WB-RSRQ0Note3 in subframe 0
	dB
	-
	-13.68

	WB-RSRQ1Note3 in subframe ≠ 0
	dB
	-
	-13.63

	IoNote3
	dBm/ 9 MHz
	-64.76
	-

	IoNote3 in symbol 0, 4, 11 of subframe 0
	dBm/ 9 MHz
	-
	-82.38

	IoNote3 in symbol 7 of subframe 0
	dBm/ 9 MHz
	-
	-82.20

	IoNote3 in symbol 0, 4, 7, 11 of subframes ≠ 0
	dBm/ 9 MHz
	-
	-82.38

	Propagation condition
	-
	AWGN
	AWGN

	NOTE 1:	OCNG shall be used such that Cell 1 is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 2:	Interference from other cells not specified in the test, assumed to be constant over time and modelled as noise.
NOTE 3:	RSRQ, RSRP, WB-RSRQ and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves. The stated values represent the weighted average over the allowed measurement bandwidth, and the WB-RSRQ values assume averaging over symbols 0, 4, 7 and 11 of the subframe.
NOTE 4:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 5:	This test case is applicable to all FDD frequency bands except bands within band group FDD_N.



Table 9.2.19.1.5-2: FDD WB-RSRQ accuracy for the reported values
	
	Test 1

	
	All bands

	Normal Conditions 

	Lowest reported value (Cell 1)
	FFS

	Highest reported value Cell 1)
	FFS

	Lowest reported value (Cell 2)
	FFS

	Highest reported value (Cell 2)
	FFS

	Extreme Conditions

	Lowest reported value (Cell 1)
	FFS

	Highest reported value Cell 1)
	FFS

	Lowest reported value (Cell 2)
	FFS

	Highest reported value (Cell 2)
	FFS



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.20	TDD-TDD Inter Frequency WB-RSRQ
9.2.20.1	TDD-TDD Inter Frequency absolute WB-RSRQ accuracy
Editor's note: This test case is incomplete. The following aspects are either missing or not yet determined:
Exceptions for Message contents are FFS
The Test Tolerances and test requirements are undefined
9.2.20.1.1	Test purpose
To verify that the RSRQ measurement accuracy is within the specified limits when the measurement configuration message received by the UE contains widebandRSRQ-Meas parameter in 3GPP TS 36.331 [5]. In the test the UE shall also be configured with the AllowedMeasBandwidth parameter defined in 3GPP TS 36.331 [5]. The test shall verify the WB-RSRQ inter frequency absolute accuracy requirements.
9.2.20.1.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 11 and forward that support wideband RSRQ measurement. Applicability requires support for FGI bits 16 and 25.
9.2.20.1.3	Minimum conformance requirements
The requirements in this clause shall apply when the measurement configuration message received by the UE contains widebandRSRQ-Meas parameter in 3GPP TS 36.331 [5].  The WB-RSRQ accuracy figures in Table 9.2.20.1.3-1 are relative to the value that would be obtained by using the AllowedMeasBandwidth in 3GPP TS 36.331 [5].
The accuracy requirements in Table 9.2.20.1.3-1 are valid under the following conditions:
The value of the parameter, AllowedMeasBandwidth in 3GPP TS 36.331 [5], is 50 resource blocks or larger
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to clause B.3.1 for a corresponding Band.
Table 9.2.20.1.3-1: WB-RSRQ Inter frequency absolute accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
Note 3
	Io1-Io2 Note 2
	Io range Note 1

	
	
	
	
	E-UTRA operating band groups Note 6
	Minimum Io Note 5
	Maximum Io

	dB
	dB
	dB
	dB
	
	dBm/15kHz
	dBm/BWChannel

	2.5
	4
	-3 dB
	0 ≤Io1-Io2
	FDD_A, TDD_A
	-121
	-50

	
	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	
	FDD_G
	-118
	-50

	
	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	
	FDD_N
	-114.5
	-50

	3.5
	4
	-6 dB
	
	Note 4
	Note 4
	Note 4

	NOTE 1:	Io is the average across all the resource blocks within the AllowedMeasBandwidth in 3GPP TS 36.331 [5].
NOTE 2:	Io1 is the Io level in the resource blocks other than central 6 resource blocks within the AllowedMeasBandwidth in 3GPP TS 36.331 [5] and Io2 is the Io level in central 6 resource blocks. The Io1 and Io2 have the same range as defined for Io.
NOTE 3:	Iot is the received power spectrum density of total interference and noise for all the resource blocks, other than central 6 resource blocks.
NOTE 4:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 5:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 6:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.20.1.3-2.
Table 9.2.20.1.3-2: TDD WB-RSRQ absolute accuracy measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.6.3 and A.9.2.20.
9.2.20.1.4	Test description
9.2.20.1.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.14 for UE with 2Rx RF band and Annex A, Figure A.78 (without using the faders) for 4Rx capable UE without any 2Rx RF bands.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.20.1.4.3. 
4.	There are two E-UTRA FDD carriers and one cell on each carrier specified in each test. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
9.2.20.1.4.2	Test procedure
The test consists of Cell 1, serving cell and Cell 2, target cell. The absolute accuracy of WB-RSRQ is defined as the RSRQ measured from a cell that has different carrier frequency from the serving cell, Cell 1.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to Table 9.2.20.1.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.1.
3.	SS shall transmit an RRCConnectionReconfiguration message.
4.	The UE shall transmit RRCConnectionReconfigurationComplete message.
5.	UE shall transmit periodically MeasurementReport messages.
6.	After 10s wait from Step 3, SS shall check the RSRQ value in periodical MeasurementReport messages. The RSRQ value of Cell 2 reported by the UE is compared to the actual RSRQ value according to Table 9.2.20.1.5-1. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
7.	The SS shall check MeasurementReport messages transmitted by the UE until the confidence level according to table G.2.3-1 in clause G.2 is achieved.
9.2.20.1.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] values 4.6 with the following exceptions:
FFS
9.2.20.1.5	Test requirement
Table 9.2.10.1.5-1 defines the primary level settings including test tolerances for all tests.
The TDD WB-RSRQ absolute accuracy for carrier aggregation test shall meet the reported values test requirements in Table 9.2.20.1.5-2.
Table 9.2.20.1.5-1: WB-RSRQ TDD-TDD Inter frequency test parameters
	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	MHz
	10
	10

	Special subframe configuration Note1
	
	6
	6

	Uplink-downlink configuration Note1
	
	1
	1

	Antenna Configuration
	
	1x2
	1x2

	Gap Pattern Id
	
	0
	-

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	
	
	0

	PSS_RA
	
	
	0

	SSS_RA
	
	
	0

	PCFICH_RB
	
	
	-∞

	PHICH_RA
	
	
	-∞

	PHICH_RB
	
	
	-∞

	PDCCH_RA
	
	
	-∞

	PDCCH_RB
	
	
	-∞

	PDSCH_RA
	
	
	-∞

	PDSCH_RB
	
	
	-∞

	OCNG_RANote2
	
	
	-∞

	OCNG_RBNote2 
	
	
	-∞

	AllowedMeasBandwidth in 3GPP TS 36.331 [2]
	RB
	6
	50

	PDSCH Reference measurement channel defined in A.3.1.1.2
	
	R.0 TDD
	-

	PDSCH allocation
	

	13-36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2.2
	
	R.6 TDD
	-

	OCNG Patterns defined in A.3.2.2.1 (OP.1 TDD)
	
	OP.1 TDD
	-

	
Note3

	bandwidth
	

	0-49
	0-21
28-49
	22-27

	
	
	dBm/15 kHz
	-94 + TT
	-87 + TT
	-110 + TT

	

	bandwidth
	

	0—49
	0-21
28-49
	22-27

	
	
	dB
	-4 + TT
	-3 + TT
	20 + TT

	RSRPNote4
	dBm/15 kHz
	-98
	-90

	RSRQNote4
	dB
	-16.25
	-

	WB-RSRQ0Note4 in subframe 0
	dB
	-
	-13.68

	WB-RSRQ1Note4 in subframe ≠ 0
	dB
	-
	-13.63

	IoNote4
	dBm/ 9 MHz
	-64.76
	-

	IoNote4 in symbol 0, 4, 11 of subframe 0
	dBm/ 9 MHz
	-
	-82.38

	IoNote4 in symbol 7 of subframe 0
	dBm/ 9 MHz
	-
	-82.20

	IoNote4 in symbol 0, 4, 7, 11 of subframes ≠ 0
	dBm/ 9 MHz
	-
	-82.38

	Propagation condition
	-
	AWGN
	AWGN

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211 [9].
NOTE 2:	OCNG shall be used such that Cell 1 is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 3:	Interference from other cells not specified in the test, assumed to be constant over time and modelled as noise.
NOTE 4:	RSRQ, RSRP, WB-RSRQ and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves. The stated values represent the weighted average over the allowed measurement bandwidth, and the WB-RSRQ values assume averaging over symbols 0, 4, 7 and 11 of the subframe.
NOTE 5:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.



Table 9.2.20.1.5--2: TDD WB-RSRQ accuracy for the reported values
	
	Test 1

	
	All Bands

	Normal Conditions 

	Lowest reported value (Cell 1)
	FFS

	Highest reported value Cell 1)
	FFS

	Lowest reported value (Cell 2)
	FFS

	Highest reported value (Cell 2)
	FFS

	Extreme Conditions

	Lowest reported value (Cell 1)
	FFS

	Highest reported value Cell 1)
	FFS

	Lowest reported value (Cell 2)
	FFS

	Highest reported value (Cell 2)
	FFS



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.21	FDD RSRQ Accuracy for E-UTRA Carrier Aggregation for 10MHz+5MHz
9.2.21.1	FDD Absolute RSRQ Accuracy for E-UTRA Carrier Aggregation for 10MHz+5MHz
9.2.21.1.1	Test purpose
Same test purpose as in clause 9.2.5.1.
9.2.21.1.2	Test applicability
This test case applies to all types of E-UTRA UE release 11 and forward that support CA.
9.2.21.1.3	Minimum conformance requirements
Same minimum conformance requirements as in clause 9.2.5.1.3.
9.2.21.1.4	Test description
9.2.21.1.4.1	Initial conditions 
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.
Channel Bandwidth to be tested: 10 MHz for Cell 1 on the PCC, 5MHz for Cell 2 on the SCC as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in 3GPP TS 36.521-1 [10] clause 5.4.2A.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as follows:
-	For UEs supporting only 2Rx in all the bands under test, use 3GPP TS 36.508 [7] Annex A, Figure group A.41 as appropriate.
-	For UEs supporting 4Rx in any of the bands under test use 3GPP TS 36.508 [7] Annex A, Figure A.90, without neighbour on Pcell. Use the 2Rx module for cells on bands supporting 2Rx and the 4Rx module for cells on bands supporting 4Rx.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.21.1.4.3.
4.	There are two E-UTRA FDD carriers with one cell on one E-UTRA FDD carrier and two cells on the other E-UTRA FDD carrier specified in the test. Cell 1 is PCell on the PCC, Cell 2 is the SCell on the Secondary Component Carrier (SCC), and Cell 3 is a neighbour cell on the SCC. PCell (Cell 1) is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test. Cell 2 and Cell 3 shall be powered OFF.
9.2.21.1.4.2	Test procedure
Same test procedure as in clause 9.2.5.1.4.2 with the following exceptions:
-	Instead of Table 9.2.5.1.5-1  use Table 9.2.21.1.5-1.
-	Instead of Table 9.2.5.1.5-2  use Table 9.2.21.1.5-2.
9.2.21.1.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] values 4.6 with the following exceptions:
Table 9.2.21.1.4.3-1: Common Exception messages for FDD RSRQ absolute accuracy for Carrier Aggregation test requirement for 10MHz+5MHz
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.4.2-1
Table H.3.5-4
Table H.4.1-5



9.2.21.1.5	Test requirement
Table 9.2.21.1.5-1 defines the primary level settings including test tolerances for all tests.
The FDD RSRQ absolute accuracy for carrier aggregation test shall meet the reported values test requirements in Table 9.2.21.1.5-2.
Table 9.2.21.1.5-1: Cell Specific Test requirement Parameters for FDD RSRQ absolute accuracy for Carrier Aggregation for 10MHz+5MHz
	Parameters
	Test 1

	
	Units
	Cell 1
	Cell 2
	Cell 3

	BWchannel_CA Note 1
	MHz
	10
	5

	Measurement bandwidth
	

	22-27
	10-15

	PDSCH Reference measurement channel defined in A.1.1
	
	R.0 FDD
	R.5 FDD
	-

	PDSCH allocation
	

	13-36
	7-17
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.1
	
	R.6 FDD
	R.11 FDD

	OCNG Patterns defined in D.1.1 (OP.1 FDD),
 D.1.15 (OP.15 FDD) and D.1.16 (OP.16 FDD)
	
	OP.1 FDD
	OP.15 FDD
	OP.16 FDD

	IoNote2
	Bands FDD_A
	dBm/9MHz
	-90.26
	N/A

	
	Bands: FDD_B1, FDD_B2
	
	-89.76
	

	
	Bands FDD_C
	
	-89.26
	

	
	Bands FDD_D
	
	-88.76
	

	
	Bands FDD_E, FDD_F 
	
	-88.26
	

	
	Bands FDD_G
	
	-87.26
	

	
	Bands FDD_H
	
	-86.76
	

	
	Bands FDD_A
	dBm/4.5MHz
	N/A
	-88.62

	
	Bands: FDD_B1, FDD_B2
	
	
	-88.12

	
	Bands FDD_C
	
	
	-87.62

	
	Bands FDD_D
	
	
	-87.12

	
	Bands FDD_E, FDD_F 
	
	
	-86.62

	
	Bands FDD_G
	
	
	-85.62

	
	Bands FDD_H
	
	
	-85.12

	NOTE 1:	This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in clause C.3.3.1.
NOTE 2:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 3:	See Table 9.2.5.1.5-1 for the other parameters.



Table 9.2.21.1.5-2: FDD RSRQ absolute accuracy requirements for the reported values for Carrier Aggregation for 10MHz+5MHz
	
	Test 1

	
	All bands

	Normal Conditions 

	Lowest reported value (Cell 1)
	RSRQ_00

	Highest reported value Cell 1)
	RSRQ_15

	Lowest reported value (Cell 2)
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_14

	Extreme Conditions

	Lowest reported value (Cell 1)
	RSRQ_00

	Highest reported value Cell 1)
	RSRQ_16

	Lowest reported value (Cell 2)
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_15



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.21.2	FDD Relative RSRQ Accuracy for E-UTRA Carrier Aggregation for 10MHz+5MHz
9.2.21.2.1	Test purpose
Same test purpose as in clause 9.2.5.2.1.
9.2.21.2.2	Test applicability
This test case applies to all types of E-UTRA UE release 11 and forward that support CA.
9.2.21.2.3	Minimum conformance requirements
Same minimum conformance requirements as in clause 9.2.5.2.3.
9.2.21.2.4	Test description
9.2.21.2.4.1	Initial conditions 
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.
Channel Bandwidth to be tested: 10 MHz for Cell 1 on the PCC, 5MHz for Cell 2 on the SCC as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in 3GPP TS 36.521-1 [10] clause 5.4.2A.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as follows:
-	For UEs supporting only 2Rx in all the bands under test, use 3GPP TS 36.508 [7] Annex A, Figure group A.41 as appropriate.
-	For UEs supporting 4Rx in any of the bands under test use 3GPP TS 36.508 [7] Annex A, Figure A.90, without neighbour on Pcell. Use the 2Rx module for cells on bands supporting 2Rx and the 4Rx module for cells on bands supporting 4Rx.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.21.2.4.3.
4.	There are two E-UTRA FDD carriers with one cell on one E-UTRA FDD carrier and two cells on the other E-UTRA FDD carrier specified in the test. Cell 1 is PCell on the PCC, Cell 2 is the SCell on the Secondary Component Carrier (SCC), and Cell 3 is a neighbour cell on the SCC. PCell (Cell 1) is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test. Cell 2 and Cell 3 shall be powered OFF.
9.2.21.2.4.2	Test procedure
Same test procedure as in clause 9.2.5.2.4.2 with the following exceptions:
-	Instead of Table 9.2.5.2.5-1  use Table 9.2.21.2.5-1.
-	Instead of Table 9.2.5.2.5-2  use Table 9.2.21.2.5-2.
9.2.21.2.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] values 4.6 with the following exceptions:
Table 9.2.21.2.4.3-1: Common Exception messages for FDD RSRQ relative accuracy for Carrier Aggregation test requirement for 10MHz+5MHz
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.4.2-1
Table H.3.5-4
Table H.4.1-5



9.2.21.2.5	Test requirement
Table 9.2.21.2.5-1 defines the primary level settings including test tolerances for all tests.
The FDD RSRQ relative accuracy for carrier aggregation test shall meet the reported values test requirements in Table 9.2.21.2.5-2.
Table 9.2.21.2.5-1: Cell Specific Test requirement Parameters for FDD RSRQ relative accuracy for Carrier Aggregation for 10MHz+5MHz
	Parameters
	Test 1

	
	Units
	Cell 1
	Cell 2
	Cell 3

	BWchannel_CA Note 1
	MHz
	10
	5

	Measurement bandwidth
	

	22-27
	10-15

	PDSCH Reference measurement channel defined in A.1.1
	
	R.0 FDD
	R.5 FDD
	-

	PDSCH allocation
	

	13-36
	7-17
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.1
	
	R.6 FDD
	R.11 FDD

	OCNG Patterns defined in D.1.1 (OP.1 FDD),
 D.1.15 (OP.15 FDD) and
D.1.16 (OP.16 FDD)
	
	OP.1 FDD
	OP.15 FDD
	OP.16 FDD

	IoNote2
	Bands FDD_A
	dBm/9MHz
	-90.26
	N/A

	
	Bands: FDD_B1, FDD_B2
	
	-89.76
	

	
	Bands FDD_C
	
	-89.26
	

	
	Bands FDD_D
	
	-88.76
	

	
	Bands FDD_E, FDD_F 
	
	-88.26
	

	
	Bands FDD_G
	
	-87.26
	

	
	Bands FDD_H
	
	-86.76
	

	
	Bands FDD_A
	dBm/4.5MHz
	N/A
	-88.62

	
	Bands: FDD_B1, FDD_B2
	
	
	-88.12

	
	Bands FDD_C
	
	
	-87.62

	
	Bands FDD_D
	
	
	-87.12

	
	Bands FDD_E, FDD_F 
	
	
	-86.62

	
	Bands FDD_G
	
	
	-85.62

	
	Bands FDD_H
	
	
	-85.12

	NOTE 1:	This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in clause C.3.3.1.
NOTE 2:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves. 
NOTE 3:	See Table 9.2.5.2.5-1 for the other parameters



Table 9.2.21.2.5-2: FDD RSRQ relative accuracy requirements for the reported values for Carrier Aggregation for 10MHz+5MHz
	
	Test 1

	
	All bands

	Normal Conditions 

	Lowest reported value (Cell 2)
	RSRQ_x - 12

	Highest reported value (Cell 2)
	RSRQ_x +9

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_x - 12

	Highest reported value (Cell 2)
	RSRQ_x + 9

	RSRQ_x is the reported value of Cell 1



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.22	TDD RSRQ Accuracy for E-UTRA Carrier Aggregation for 10MHz+5MHz
9.2.22.1	TDD Absolute RSRQ Accuracy for E-UTRA Carrier Aggregation for 10MHz+5MHz
9.2.22.1.1	Test purpose
Same test purpose as in clause 9.2.6.1.1.
9.2.22.1.2	Test applicability
This test case applies to all types of E-UTRA UE release 11 and forward that support CA.
9.2.22.1.3	Minimum conformance requirements
Same minimum conformance requirements as in clause 9.2.6.2.13.
9.2.22.1.4	Test description
9.2.22.1.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.
Channel Bandwidth to be tested: 5 MHz for Cells on both the PCC and the SCC as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in 3GPP TS 36.521-1 [10] clause 5.4.2A.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as follows:
-	For UEs supporting only 2Rx in all the bands under test, use 3GPP TS 36.508 [7] Annex A, Figure group A.41 as appropriate.
-	For UEs supporting 4Rx in any of the bands under test use 3GPP TS 36.508 [7] Annex A, Figure A.90, without neighbour on Pcell. Use the 2Rx module for cells on bands supporting 2Rx and the 4Rx module for cells on bands supporting 4Rx.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.22.1.4.3.
4.	There are two E-UTRA TDD carriers with one cell on one E-UTRA TDD carrier and two cells on the other E-UTRA TDD carrier specified in the test. Cell 1 is PCell on the PCC, Cell 2 is the SCell on the Secondary Component Carrier (SCC), and Cell 3 is a neighbour cell on the SCC. PCell (Cell 1) is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test. Cell 2 and Cell 3 shall be powered OFF.
9.2.22.1.4.2	Test procedure
Same test procedure as in clause 9.2.6.1.4.2 with the following exceptions:
-	Instead of Table 9.2.6.1.5-1  use Table 9.2.22.1.5-1.
-	Instead of Table 9.2.6.1.5-2  use Table 9.2.22.1.5-2.
9.2.22.1.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] values 4.6 with the following exceptions:
Table 9.2.22.1.4.3-1: Common Exception messages for TDD RSRQ absolute accuracy for Carrier Aggregation test requirement for 10MHz+5MHz
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.4.2-1
Table H.3.5-4
Table H.4.1-5



9.2.22.1.5	Test requirement
Table 9.2.22.1.5-1 defines the primary level settings including test tolerances for all tests.
The TDD RSRQ absolute accuracy for carrier aggregation test shall meet the reported values test requirements in Table 9.2.22.1.5-2.
Table 9.2.22.1.5-1: Cell Specific Test requirement Parameters for TDD RSRQ absolute accuracy for Carrier Aggregation for 10MHz+5MHz
	Parameters
	Test 1

	
	Units
	Cell 1
	Cell 2
	Cell 3

	BWchannel_CA Note1
	MHz
	10
	5

	Measurement bandwidth
	

	22-27
	10-15

	PDSCH Reference measurement channel defined in A.1.2
	
	R.0 TDD
	R.4TDD
	-

	PDSCH allocation
	

	13-36
	7-17
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.2
	
	R.6 TDD
	R.11 TDD

	OCNG Patterns defined in 
D.2.1 (OP.1 TDD),
D.2.9 (OP.9 TDD) and
D.2.10 (OP.10 TDD)
	
	OP.1 TDD
	OP.9 TDD
	OP.10 TDD

	IoNote2
	Bands TDD_A
	dBm/9MHz
	-90.26
	N/A

	
	Bands TDD_C
	
	-89.26
	

	
	Bands TDD_E
	
	-88.26
	

	
	Bands TDD_A
	dBm/4.5MHz
	N/A
	-88.62

	
	Bands TDD_C
	
	
	-87.62

	
	Bands TDD_E
	
	
	-86.62

	NOTE 1:	This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in clause C.3.3.1.
NOTE 2:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves
NOTE 3:	See Table 9.2.6.1.5-1 for the other parameters



Table 9.2.22.1.5-2: TDD RSRQ absolute accuracy requirements for the reported values for Carrier Aggregation for 10MHz+5MHz
	
	Test 1

	
	All bands

	Normal Conditions 

	Lowest reported value (Cell 1)
	RSRQ_00

	Highest reported value Cell 1)
	RSRQ_15

	Lowest reported value (Cell 2)
	RSRQ_00

	Highest reported value Cell 2)
	RSRQ_14

	Extreme Conditions

	Lowest reported value (Cell 1)
	RSRQ_00

	Highest reported value Cell 1)
	RSRQ_16

	Lowest reported value (Cell 2)
	RSRQ_00

	Highest reported value Cell 2)
	RSRQ_15



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.22.2	TDD Relative RSRQ Accuracy for E-UTRA Carrier Aggregation for 10MHz+5MHz
9.2.22.2.1	Test purpose
Same test purpose as in clause 9.2.6.2.1.
9.2.22.2.2	Test applicability
This test case applies to all types of E-UTRA UE release 11 and forward that support CA.
9.2.22.2.3	Minimum conformance requirements
Same minimum conformance requirements as in clause 9.2.6.2.3.
9.2.22.2.4	Test description
9.2.22.2.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.
Channel Bandwidth to be tested: 10 MHz for Cell 1 on the PCC, 5MHz for Cell 2 on the SCC  as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in 3GPP TS 36.521-1 [10] clause 5.4.2A.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as follows:
-	For UEs supporting only 2Rx in all the bands under test, use 3GPP TS 36.508 [7] Annex A, Figure group A.41 as appropriate.
-	For UEs supporting 4Rx in any of the bands under test use 3GPP TS 36.508 [7] Annex A, Figure A.90, without neighbour on Pcell. Use the 2Rx module for cells on bands supporting 2Rx and the 4Rx module for cells on bands supporting 4Rx.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.22.2.4.3.
4.	There are two E-UTRA TDD carriers with one cell on one E-UTRA TDD carrier and two cells on the other E-UTRA TDD carrier specified in the test. Cell 1 is PCell on the PCC, Cell 2 is the SCell on the Secondary Component Carrier (SCC), and Cell 3 is a neighbour cell on the SCC. PCell (Cell 1) is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test. Cell 2 and Cell 3 shall be powered OFF.
9.2.22.2.4.2	Test procedure
Same test procedure as in clause 9.2.6.2.4.2 with the following exceptions:
-	Instead of Table 9.2.6.2.5-1  use Table 9.2.22.2.5-1.
-	Instead of Table 9.2.6.2.5-2  use Table 9.2.22.2.5-2.
9.2.22.2.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] values 4.6 with the following exceptions:
Table 9.2.22.2.4.3-1: Common Exception messages for TDD RSRQ relative accuracy for Carrier Aggregation test requirement for 10MHz+5MHz
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.4.2-1
Table H.3.5-4
Table H.4.1-5



9.2.22.2.5	Test requirement
Table 9.2.22.2.5-1 defines the primary level settings including test tolerances for all tests.
The TDD RSRQ relative accuracy for carrier aggregation test shall meet the reported values test requirements in Table 9.2.5.2.5-2.
Table 9.2.22.2.5-1: Cell Specific Test requirement Parameters for TDD RSRQ relative accuracy
for Carrier Aggregation for 10MHz+5MHz
	Parameters
	Test 1

	
	Units
	Cell 1
	Cell 2
	Cell 3

	BWchannel_CA Note1
	MHz
	10
	5

	Measurement bandwidth
	

	22-27
	10-15

	PDSCH Reference measurement channel defined in A.1.2
	
	R.0 TDD
	R.4TDD
	-

	PDSCH allocation
	

	13-36
	7-17
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.2
	
	R.6 TDD
	R.11 TDD

	OCNG Patterns defined in 
D.2.1 (OP.1 TDD),
D.2.9 (OP.9 TDD) and
D.2.10 (OP.10 TDD)
	
	OP.1 TDD
	OP.9 TDD
	OP.10 TDD

	IoNote2
	Bands TDD_A
	dBm/9MHz
	-90.26
	N/A

	
	Bands TDD_C
	
	-89.26
	

	
	Bands TDD_E
	
	-88.26
	

	
	Bands TDD_A
	dBm/4.5MHz
	N/A
	-88.62

	
	Bands TDD_C
	
	
	-87.62

	
	Bands TDD_E
	
	
	-86.62

	NOTE 1:	This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in clause C.3.3.1.
NOTE 2:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 3:	See Table 9.2.6.2.5-1 for the other parameters.



Table 9.2.22.2.5-2: TDD RSRQ relative accuracy requirements for the reported values
for Carrier Aggregation for 10MHz+5MHz
	
	Test 1

	
	All bands

	Normal Conditions 

	Lowest reported value (Cell 2)
	RSRQ_x - 12

	Highest reported value (Cell 2)
	RSRQ_x + 9

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_x - 12

	Highest reported value (Cell 2)
	RSRQ_x + 9

	RSRQ_x is the reported value of Cell 1



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.23	FDD RSRQ Accuracy for E-UTRA Carrier Aggregation for 5MHz+5MHz
9.2.23.1	FDD Absolute RSRQ Accuracy for E-UTRA Carrier Aggregation for 5MHz+5MHz
9.2.23.1.1	Test purpose
Same test purpose as in clause 9.2.5.1.
9.2.23.1.2	Test applicability
This test case applies to all types of E-UTRA UE release 10 and forward that support CA with Intra-band contiguous CA, or Inter-band CA.
This test case applies to all types of E-UTRA UE release 11 and forward that support CA with Intra-band non-contiguous CA.
9.2.23.1.3	Minimum conformance requirements
Same minimum conformance requirements as in clause 9.2.5.1.3.
9.2.23.1.4	Test description
9.2.23.1.4.1	Initial conditions 
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.
Channel Bandwidth to be tested: 5 MHz for cells on both the PCC and the SCC as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in 3GPP TS 36.521-1 [10] clause 5.4.2A.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as follows:
-	For UEs supporting only 2Rx in all the bands under test, use 3GPP TS 36.508 [7] Annex A, Figure group A.41 as appropriate.
-	For UEs supporting 4Rx in any of the bands under test use 3GPP TS 36.508 [7] Annex A, Figure A.90, without neighbour on Pcell. Use the 2Rx module for cells on bands supporting 2Rx and the 4Rx module for cells on bands supporting 4Rx.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.23.1.4.3.
4.	There are two E-UTRA FDD carriers with one cell on one E-UTRA FDD carrier and two cells on the other E-UTRA FDD carrier specified in the test. Cell 1 is PCell on the PCC, Cell 2 is the SCell on the Secondary Component Carrier (SCC), and Cell 3 is a neighbour cell on the SCC. PCell (Cell 1) is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test. Cell 2 and Cell 3 shall be powered OFF.
9.2.23.1.4.2	Test procedure
Same test procedure as in clause 9.2.5.1.4.2 with the following exceptions:
-	Instead of Table 9.2.5.1.5-1  use Table 9.2.23.1.5-1.
-	Instead of Table 9.2.5.1.5-2  use Table 9.2.23.1.5-2.
9.2.23.1.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] values 4.6 with the following exceptions:
Table 9.2.23.1.4.3-1: Common Exception messages for FDD RSRQ absolute accuracy for Carrier Aggregation test requirement for 5MHz+5MHz
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.4.2-1
Table H.3.5-4
Table H.4.1-5



9.2.23.1.5	Test requirement
Table 9.2.23.1.5-1 defines the primary level settings including test tolerances for all tests.
The FDD RSRQ absolute accuracy for carrier aggregation test shall meet the reported values test requirements in Table 9.2.23.1.5-2.
Table 9.2.23.1.5-1: Cell Specific Test requirement Parameters for FDD RSRQ absolute accuracy for Carrier Aggregation for 5MHz+5MHz
	Parameters
	Test 1

	
	Units
	Cell 1
	Cell 2
	Cell 3

	BWchannel_CA Note 1
	MHz
	5
	5
	5

	Measurement bandwidth
	

	10-15
	10-15
	10-15

	PDSCH Reference measurement channel defined in A.1.1
	
	R.5 FDD
	R.5 FDD
	N/A

	PDSCH allocation
	

	7-17
	7-17
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.1
	
	R.11 FDD
	R.11 FDD
	R.11  FDD

	OCNG Patterns defined in D.1.15 (OP.15 FDD) and D.1.16 (OP.16 FDD)
	
	OP.15 FDD
	OP.15 FDD
	OP.16FDD

	IoNote2
	Bands FDD_A Note 5
	dBm/4.5MHz 
	-93.26
	-88.62

	
	Bands: FDD_B1, FDD_B2
	
	-92.76
	-88.12

	
	Bands FDD_C Note 5
	
	-92.26
	-87.62

	
	Bands FDD_D
	
	-91.76
	-87.12

	
	Bands FDD_E, FDD_F Note 5
	
	-91.26
	-86.62

	
	Bands FDD_G Note 5
	
	-90.26
	-85.62

	
	Bands FDD_H Note 5
	
	-89.76
	-85.12

	NOTE 1:	This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in clause C.3.3.1.
NOTE 2:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 3:	See Table 9.2.5.1.5-1 for the other parameters.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.1.
NOTE 5:	The test applies for E-UTRA operating bands in this band group which are supporting 5MHz + 5MHz channel bandwidth.



Table 9.2.23.1.5-2: FDD RSRQ absolute accuracy requirements for the reported values for Carrier Aggregation for 5MHz+5MHz
	
	Test 1

	
	All bands

	Normal Conditions 

	Lowest reported value (Cell 1)
	RSRQ_00

	Highest reported value Cell 1)
	RSRQ_15

	Lowest reported value (Cell 2)
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_14

	Extreme Conditions

	Lowest reported value (Cell 1)
	RSRQ_00

	Highest reported value Cell 1)
	RSRQ_16

	Lowest reported value (Cell 2)
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_15



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.23.2	FDD Relative RSRQ Accuracy for E-UTRA Carrier Aggregation for 5MHz+5MHz
9.2.23.2.1	Test purpose
Same test purpose as in clause 9.2.5.2.1.
9.2.23.2.2	Test applicability
This test case applies to all types of E-UTRA UE release 10 and forward that support CA with Intra-band contiguous CA, or Inter-band CA.
This test case applies to all types of E-UTRA UE release 11 and forward that support CA with Intra-band non-contiguous CA.
9.2.23.2.3	Minimum conformance requirements
Same minimum conformance requirements as in clause 9.2.5.2.3.
9.2.23.2.4	Test description
9.2.23.2.4.1	Initial conditions 
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.
Channel Bandwidth to be tested: 5 MHz for cells on both the PCC and the SCC as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in 3GPP TS 36.521-1 [10] clause 5.4.2A.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as follows:
-	For UEs supporting only 2Rx in all the bands under test, use 3GPP TS 36.508 [7] Annex A, Figure group A.41 as appropriate.
-	For UEs supporting 4Rx in any of the bands under test use 3GPP TS 36.508 [7] Annex A, Figure A.90, without neighbour on Pcell. Use the 2Rx module for cells on bands supporting 2Rx and the 4Rx module for cells on bands supporting 4Rx.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.23.2.4.3.
4.	There are two E-UTRA FDD carriers with one cell on one E-UTRA FDD carrier and two cells on the other E-UTRA FDD carrier specified in the test. Cell 1 is PCell on the PCC, Cell 2 is the SCell on the Secondary Component Carrier (SCC), and Cell 3 is a neighbour cell on the SCC. PCell (Cell 1) is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test. Cell 2 and Cell 3 shall be powered OFF.
9.2.23.2.4.2	Test procedure
Same test procedure as in clause 9.2.5.2.4.2 with the following exceptions:
-	Instead of Table 9.2.5.2.5-1  use Table 9.2.23.2.5-1.
-	Instead of Table 9.2.5.2.5-2  use Table 9.2.23.2.5-2.
9.2.23.2.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] values 4.6 with the following exceptions:
Table 9.2.23.2.4.3-1: Common Exception messages for FDD RSRQ relative accuracy for Carrier Aggregation test requirement for 5MHz+5MHz
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.4.2-1
Table H.3.5-4
Table H.4.1-5



9.2.23.2.5	Test requirement
Table 9.2.23.2.5-1 defines the primary level settings including test tolerances for all tests.
The FDD RSRQ relative accuracy for carrier aggregation test shall meet the reported values test requirements in Table 9.2.23.2.5-2.
Table 9.2.23.2.5-1: Cell Specific Test requirement Parameters for FDD RSRQ relative accuracy for Carrier Aggregation for 5MHz+5MHz
	Parameters
	Test 1

	
	Units
	Cell 1
	Cell 2
	Cell 3

	BWchannel_CA Note 1
	MHz
	5
	5
	5

	Measurement bandwidth
	

	10-15
	10-15
	10-15

	PDSCH Reference measurement channel defined in A.1.1
	
	R.5 FDD
	R.5 FDD
	N/A

	PDSCH allocation
	

	7-17
	7-17
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined  in A.2.1
	
	R.11 FDD
	R.11 FDD
	R.11  FDD

	OCNG Patterns defined in D.1.15 (OP.15 FDD) and D.1.16 (OP.16 FDD)
	
	OP.15 FDD
	OP.15 FDD
	OP.16FDD

	IoNote2
	Bands FDD_A Note 5
	dBm/4.5MHz 
	-93.26
	-88.62

	
	Bands: FDD_B1, FDD_B2
	
	-92.76
	-88.12

	
	Bands FDD_C Note 5
	
	-92.26
	-87.62

	
	Bands FDD_D
	
	-91.76
	-87.12

	
	Bands FDD_E, FDD_F Note 5
	
	-91.26
	-86.62

	
	Bands FDD_G Note 5
	
	-90.26
	-85.62

	
	Bands FDD_H Note 5
	
	-89.76
	-85.12

	NOTE 1:	This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in clause C.3.3.1.
NOTE 2:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 3:	See Table 9.2.5.1.5-1 for the other parameters.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.1.
NOTE 5:	The test applies for E-UTRA operating bands in this band group which are supporting 5MHz + 5MHz channel bandwidth.



Table 9.2.23.2.5-2: FDD RSRQ relative accuracy requirements for the reported values for Carrier Aggregation for 5MHz+5MHz
	
	Test 1

	
	All bands

	Normal Conditions 

	Lowest reported value (Cell 2)
	RSRQ_x - 12

	Highest reported value (Cell 2)
	RSRQ_x + 9

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_x - 12

	Highest reported value (Cell 2)
	RSRQ_x + 9

	RSRQ_x is the reported value of Cell 1



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.24	TDD RSRQ Accuracy for E-UTRA Carrier Aggregation for 5MHz+5MHz
9.2.24.1	TDD Absolute RSRQ Accuracy for E-UTRA Carrier Aggregation for 5MHz+5MHz
9.2.24.1.1	Test purpose
Same test purpose as in clause 9.2.6.1.1.
9.2.24.1.2	Test applicability
This test case applies to all types of E-UTRA UE release 10 and forward that support CA with Intra-band contiguous CA, or Inter-band CA.
This test case applies to all types of E-UTRA UE release 11 and forward that support CA with Intra-band non-contiguous CA.
9.2.24.1.3	Minimum conformance requirements
Same minimum conformance requirements as in clause 9.2.6.2.13.
9.2.24.1.4	Test description
9.2.24.1.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.
Channel Bandwidth to be tested: 5 MHz for Cells on both the PCC and SCC as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in 3GPP TS 36.521-1 [10] clause 5.4.2A.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as follows:
-	For UEs supporting only 2Rx in all the bands under test, use 3GPP TS 36.508 [7] Annex A, Figure group A.41 as appropriate.
-	For UEs supporting 4Rx in any of the bands under test use 3GPP TS 36.508 [7] Annex A, Figure A.90, without neighbour on Pcell. Use the 2Rx module for cells on bands supporting 2Rx and the 4Rx module for cells on bands supporting 4Rx.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.24.1.4.3.
4.	There are two E-UTRA TDD carriers with one cell on one E-UTRA TDD carrier and two cells on the other E-UTRA TDD carrier specified in the test. Cell 1 is PCell on the PCC, Cell 2 is the SCell on the Secondary Component Carrier (SCC), and Cell 3 is a neighbour cell on the SCC. PCell (Cell 1) is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test. Cell 2 and Cell 3 shall be powered OFF.
9.2.24.1.4.2	Test procedure
Same test procedure as in clause 9.2.6.1.4.2 with the following exceptions:
-	Instead of Table 9.2.6.1.5-1  use Table 9.2.24.1.5-1.
-	Instead of Table 9.2.6.1.5-2  use Table 9.2.24.1.5-2.
9.2.24.1.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] values 4.6 with the following exceptions:
Table 9.2.24.1.4.3-1: Common Exception messages for TDD RSRQ absolute accuracy for Carrier Aggregation test requirement for 5MHz+5MHz
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.4.2-1
Table H.3.5-4
Table H.4.1-5



9.2.24.1.5	Test requirement
Table 9.2.24.1.5-1 defines the primary level settings including test tolerances for all tests.
The TDD RSRQ absolute accuracy for carrier aggregation test shall meet the reported values test requirements in Table 9.2.24.1.5-2.
Table 9.2.24.1.5-1: Cell Specific Test requirement Parameters for TDD RSRQ absolute accuracy for Carrier Aggregation for 5MHz+5MHz
	Parameters
	Test 1

	
	Units
	Cell 1
	Cell 2
	Cell 3

	BWchannel_CA Note1
	MHz
	10
	5
	5

	Measurement bandwidth
	

	10-15
	10-15
	10-15

	PDSCH Reference measurement channel defined in A.2.1
	
	R.4 TDD
	R.4 TDD
	N/A

	PDSCH allocation
	

	7-17
	7-17
	N/A

	PDCCH/PCFICH/PHICH Reference measurement channel defined  in A.2.2
	
	R.11 TDD
	R.11 TDD
	R.11 TDD

	OCNG Patterns defined in D.2.9 (OP.9 TDD) and D.2.10 (OP.10 TDD)
	
	OP.9 TDD
	OP.9 TDD
	OP.10 TDD

	IoNote2
	Bands TDD_A Note 5
	dBm4.5MHz 
	-93.26
	-88.62

	
	Bands TDD_C Note 5
	
	-92.26
	-87.62

	
	Bands TDD_E Note 5
	
	-91.26
	-86.62

	NOTE 1:	This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in clause C.3.3.1.
NOTE 2:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves 
NOTE 3:	See Table 9.2.6.1.5-1 for the other parameters
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.1.
NOTE 5:	The test applies for E-UTRA operating bands in this band group which are supporting 5MHz + 5MHz channel bandwidth.



Table 9.2.24.1.5-2: TDD RSRQ absolute accuracy requirements for the reported values for Carrier Aggregation for 5MHz+5MHz
	
	Test 1

	
	All bands

	Normal Conditions 

	Lowest reported value (Cell 1)
	RSRQ_00

	Highest reported value Cell 1)
	RSRQ_15

	Lowest reported value (Cell 2)
	RSRQ_00

	Highest reported value Cell 2)
	RSRQ_14

	Extreme Conditions

	Lowest reported value (Cell 1)
	RSRQ_00

	Highest reported value Cell 1)
	RSRQ_16

	Lowest reported value (Cell 2)
	RSRQ_00

	Highest reported value Cell 2)
	RSRQ_15



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.24.2	TDD Relative RSRQ Accuracy for E-UTRA Carrier Aggregation for 5MHz+5MHz
9.2.24.2.1	Test purpose
Same test purpose as in clause 9.2.6.2.1.
9.2.24.2.2	Test applicability
This test case applies to all types of E-UTRA UE release 10 and forward that support CA with Intra-band contiguous CA, or Inter-band CA.
This test case applies to all types of E-UTRA UE release 11 and forward that support CA with Intra-band non-contiguous CA.
9.2.24.2.3	Minimum conformance requirements
Same minimum conformance requirements as in clause 9.2.6.2.3.
9.2.24.2.4	Test description
9.2.24.2.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.
Channel Bandwidth to be tested: 5 MHz for Cells on both the PCC and SCC as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in 3GPP TS 36.521-1 [10] clause 5.4.2A.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as follows:
-	For UEs supporting only 2Rx in all the bands under test, use 3GPP TS 36.508 [7] Annex A, Figure group A.41 as appropriate.
-	For UEs supporting 4Rx in any of the bands under test use 3GPP TS 36.508 [7] Annex A, Figure A.90, without neighbour on Pcell. Use the 2Rx module for cells on bands supporting 2Rx and the 4Rx module for cells on bands supporting 4Rx.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.24.2.4.3.
4.	There are two E-UTRA TDD carriers with one cell on one E-UTRA TDD carrier and two cells on the other E-UTRA TDD carrier specified in the test. Cell 1 is PCell on the PCC, Cell 2 is the SCell on the Secondary Component Carrier (SCC), and Cell 3 is a neighbour cell on the SCC. PCell (Cell 1) is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test. Cell 2 and Cell 3 shall be powered OFF.
9.2.24.2.4.2	Test procedure
Same test procedure as in clause 9.2.6.2.4.2 with the following exceptions:
-	Instead of Table 9.2.6.2.5-1  use Table 9.2.24.2.5-1.
-	Instead of Table 9.2.6.2.5-2  use Table 9.2.24.2.5-2.
9.2.24.2.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] values 4.6 with the following exceptions:
Table 9.2.24.2.4.3-1: Common Exception messages for TDD RSRQ relative accuracy for Carrier Aggregation test requirement for 5MHz+5MHz
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.4.2-1
Table H.3.5-4
Table H.4.1-5



9.2.24.2.5	Test requirement
Table 9.2.24.2.5-1 defines the primary level settings including test tolerances for all tests.
The TDD RSRQ relative accuracy for carrier aggregation test shall meet the reported values test requirements in Table 9.2.5.2.5-2.
Table 9.2.24.2.5-1: Cell Specific Test requirement Parameters for TDD RSRQ relative accuracy
for Carrier Aggregation for 5MHz+5MHz
	Parameters
	Test 1

	
	Units
	Cell 1
	Cell 2
	Cell 3

	BWchannel_CA Note1
	MHz
	10
	5
	5

	Measurement bandwidth
	

	10-15
	10-15
	10-15

	PDSCH Reference measurement channel defined in A.2.1
	
	R.4 TDD
	R.4 TDD
	N/A

	PDSCH allocation
	

	7-17
	7-17
	N/A

	PDCCH/PCFICH/PHICH Reference measurement channel defined  in A.2.2
	
	R.11 TDD
	R.11 TDD
	R.11 TDD

	OCNG Patterns defined in D.2.9 (OP.9 TDD) and D.2.10 (OP.10 TDD)
	
	OP.9 TDD
	OP.9 TDD
	OP.10 TDD

	IoNote2
	Bands TDD_A Note 5
	dBm4.5MHz 
	-93.26
	-88.62

	
	Bands TDD_C Note 5
	
	-92.26
	-87.62

	
	Bands TDD_E Note 5
	
	-91.26
	-86.62

	NOTE 1:	This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in clause C.3.3.1.
NOTE 2:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 3:	See Table 9.2.6.1.5-1 for the other parameters.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.1.
NOTE 5:	The test applies for E-UTRA operating bands in this band group which are supporting 5MHz + 5MHz channel bandwidth.



Table 9.2.24.2.5-2: TDD RSRQ relative accuracy requirements for the reported values
for Carrier Aggregation for 5MHz+5MHz
	
	Test 1

	
	All bands

	Normal Conditions 

	Lowest reported value (Cell 2)
	RSRQ_x - 12

	Highest reported value (Cell 2)
	RSRQ_x + 9

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_x - 12

	Highest reported value (Cell 2)
	RSRQ_x + 9

	RSRQ_x is the reported value of Cell 1



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.25	RSRQ for E-UTRAN TDD-FDD Carrier Aggregation with PCell in FDD
9.2.25.1	Absolute RSRQ Accuracy for E-UTRAN TDD-FDD Carrier Aggregation with PCell in FDD
9.2.25.1.1	Test purpose
To verify that FDD and TDD absolute RSRQ measurement accuracy in carrier aggregation is within the specified limits under AWGN propagation conditions. This test will verify the FDD absolute RSRQ accuracy requirements of the primary component carrier and the TDD absolute RSRQ accuracy requirements of the secondary component carrier.
9.2.25.1.2	Test applicability
This test case applies to all types of E-UTRA UE release 12 and forward that support E-UTRA FDD and TDD and 2DL TDD-FDD CA with FDD as PCell.
9.2.25.1.3	Minimum conformance requirements
The RSRQ measurement of an FDD cell on the primary component carrier shall meet the intra frequency absolute accuracy requirements defined in 3GPP TS 36.133 [4] clause 9.1.5.1. The RSRQ measurement of a TDD cell on the secondary component carrier shall meet the intra frequency absolute accuracy requirements defined in 3GPP TS 36.133 [4] clause 9.1.5.1.
The accuracy requirements in Table 9.2.25.1.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to clause I.3.1 for a corresponding Band.
Table 9.2.25.1.3-1: RSRQ absolute accuracy for Carrier Aggregation
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	2.5
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	3.5
	4
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.25.1.3-2.
Table 9.2.25.1.3-2: RSRQ absolute accuracy measurement report mapping for Carrier Aggregation
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clauses 9.1.11.1, 9.1.11.2, 9.1.5.1 and A.9.2.25.
9.2.25.1.4	Test description
9.2.25.1.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and [4.3.1] for different CA bandwidth classes.
Channel Bandwidth to be tested: Any one of the supported TDD-FDD CA configurations with PCell in FDD with the largest aggregated CA bandwidth combination supported by UE from Table 9.2.25.1.5-1 as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in 3GPP TS 36.521-1 [10] clause 5.4.2A.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as follows:
-	For UEs supporting only 2Rx in all the bands under test, use 3GPP TS 36.508 [7] Annex A, Figure group A.45 as appropriate.
-	For UEs supporting 4Rx in any of the bands under test use 3GPP TS 36.508 [7] Annex A, Figure A.90, without neighbour on Pcell. Use the 2Rx module for cells on bands supporting 2Rx and the 4Rx module for cells on bands supporting 4Rx.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.25.1.4.3.
4.	There are two E-UTRA carriers with one cell on one E-UTRA FDD carrier and one cell on the other E-UTRA TDD carrier specified in the test. Cell 1 is PCell on the PCC and Cell 2 is the SCell on the Secondary Component Carrier (SCC). PCell (Cell 1) is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test. Cell 2 shall be powered OFF.
9.2.25.1.4.2	Test procedure
The test consists of Cell 1 the PCell, and Cell 2 the SCell on the Secondary Component Carrier (SCC). The SCell (Cell 2) is configured. The SCell (Cell 2) on the SCC is activated. The absolute accuracy of RSRQ is defined as the RSRQ measured from the primary component carrier (Cell 1) and the RSRQ measured from the secondary component carrier (Cell 2).
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Configure SCC according to Annex C.0 and C.1 for all downlink physical channels.
3.	The SS shall configure the SCell (Cell 2) on the SCC as per 3GPP TS 36.508 [7] clause 5.2A.4.
4.	SS activates SCC by sending the MAC-CE according to 3GPP TS 36.321 [11] clauses 5.13 and 6.1.3.8. Wait for at least 2 seconds as per 3GPP TS 36.133 [4] clause 8.3.3.2.
5.	Set the parameters according to Table 9.2.25.1.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.1.
6.	SS shall transmit an RRCConnectionReconfiguration message.
7.	The UE shall transmit RRCConnectionReconfigurationComplete message.
8.	UE shall transmit periodically MeasurementReport messages.
9.	After 10s wait from Step 6, SS shall check the reported RSRQ values in periodical MeasurementReport messages. The reported RSRQ values for Cell 1 and Cell 2 by the UE are compared to the actual RSRQ values according to Table 9.2.25.1.5-2. This counts respectively as a Pass or Fail for the events "Cell 1" and "Cell 2". If the UE fails to report the measurement value for Cell 2, the number of failed iterations for the respective event "Cell 2" is increased by one.
10.	The SS shall check MeasurementReport messages transmitted by the UE until a test verdict has been achieved.
Each of the events "Cell 1" and "Cell 2" is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in clause G.2 is achieved. Different events may require different times for a verdict.
If both events pass, the test passes. If one event fails, the test fails.
9.2.25.1.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] with the following exceptions:
Table 9.2.25.1.4.3-1: Common Exception messages for RSRQ for E-UTRAN TDD-FDD Carrier Aggregation with PCell in FDD test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-4
Table H.4.1-5a



Table 9.2.25.1.4.3-2: MeasConfig-DEFAULT: E-UTRAN RSRP and RSRQ Accuracy for CA without NeighCell
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.6, Table 4.6.6-1 MeasConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	MeasConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  measObjectToRemoveList
	Not present
	
	

	  measObjectToAddModList SEQUENCE (SIZE (1..maxObjectId)) OF SEQUENCE {
	2 entries
	
	

	  MeasObjectToAddMod[1] SEQUENCE {
	
	
	

	      measObjectId
	IdMeasObject-f1
	f1 is the frequency of the PCell (Cell 1)
	

	      measObject CHOICE {
	
	
	

	         MeasObjectEUTRA 
	MeasObjectEUTRA-GENERIC(f1)
	
	

	      }
	
	
	

	      measObjectId
	IdMeasObject-f2
	f2 is the frequency of the PCell (Cell 1)
	Switch PCell/SCell scenario

	      measObject CHOICE {
	
	
	 

	         MeasObjectEUTRA 
	MeasObjectEUTRA-GENERIC(f2)
	
	 

	      }
	
	
	 

	     }
	
	
	

	  MeasObjectToAddMod[2] SEQUENCE {
	
	
	

	      measObjectId
	IdMeasObject-f2
	f2 is the frequency of the SCell on the SCC (Cell 2)
	

	      measObject CHOICE {
	
	
	

	         MeasObjectEUTRA 
	MeasObjectEUTRA-GENERIC(f2)
	
	

	      }
	
	
	

	      measObjectId
	IdMeasObject-f1
	f1 is the frequency of the SCell on the SCC (Cell 2)
	Switch PCell/SCell scenario

	      measObject CHOICE {
	
	
	

	         MeasObjectEUTRA 
	MeasObjectEUTRA-GENERIC(f1)
	
	

	       }
	
	
	

	     }
	
	
	

	    }
	
	
	

	  reportConfigToRemoveList
	Not present
	
	

	  reportConfigToAddModList  SEQUENCE (SIZE (1..maxReportConfigId) )OF SEQUENCE {
	1 entry
	
	

	     reportConfigId
	idReportConfig-P
	
	

	     reportConfig
	ReportConfigEUTRA- PERIODICAL
	
	

	     }
	
	
	

	  measIdToRemoveList
	Not present
	
	

	  measIdToAddModList SEQUENCE (SIZE (1..maxMeasId)) of SEQUENCE {
	1 entry
	
	

	   measIdToAddMod ::= SEQUENCE {
	
	
	

	    measId
	1
	
	

	    measObjectId
	IdMeasObject-f2
	f2 is the frequency of the SCell on the SCC (Cell 2)
	

	
	IdMeasObject-f1
	f1 is the frequency of the SCell on the SCC (Cell 2)
	Switch PCell/SCell scenario

	   reportConfigId
	idReportConfig-P
	
	

	   }
	
	
	

	  quantityConfig
	QuantityConfig-DEFAULT
	
	

	  measGapConfig
	Not present
	
	 

	  s-Measure
	Not present
	
	

	  preRegistrationInfoHRPD
	Not present
	
	

	  speedStatePars
	Not present
	
	

	}
	
	
	


9.2.25.1.5	Test requirement
Table 9.2.25.1.5-1 defines the primary level settings including test tolerances for all tests.
The RSRQ absolute accuracy for carrier aggregation test shall meet the reported values test requirements in Table 9.2.25.1.5-2.
Table 9.2.25.1.5-1: Cell Specific Test requirement Parameters for TDD-FDD Carrier Aggregation with PCell in FDD test parameters
	Parameter
	Unit
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	
	5MHz: NRB,c = 25
10MHz: NRB,c = 50
20MHz: NRB,c = 100
	5MHz: NRB,c = 25
10MHz: NRB,c = 50
20MHz: NRB,c = 100

	Special subframe configurationNote1
	
	-
	6

	Uplink-downlink configurationNote1
	
	-
	1

	Measurement bandwidth
	

	5MHz: 10-15
10MHz: 22-27
20MHz: 47-52
	5MHz: 10-15
10MHz: 22-27
20MHz: 47-52

	PDSCH Reference measurement channel defined in A.3.1.1
	
	5MHz: R.5 FDD 
10MHz: R.0 FDD
20MHz: R.4 FDD
	5MHz: R.4 TDD
10MHz: R.0 TDD
20MHz: R.3 TDD

	PDSCH allocation
	

	5MHz: 7-17
10MHz: 13-36
20MHz: 38-61
	5MHz: 7-17
10MHz: 13-36
20MHz: 38-61

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2
	
	5MHz: R.11 FDD
10MHz: R.6 FDD
20MHz: R.10 FDD
	5MHz: R.11 TDD
10MHz: R.6 TDD
20MHz: R.10 TDD

	OCNG Patterns defined in A.3.2
	
	5MHz: OP.15 FDD
10MHz: OP.1 FDD
20MHz: OP.11 FDD
	5MHz: OP.9 TDD
10MHz: OP.1 TDD
20MHz: OP.7 TDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote2
	
	
	

	OCNG_RBNote2 
	
	
	

	
Note3
	Bands TDD_A
	dBm/15 kHz
	-
	-116

	
	Bands TDD_C
	
	-
	-115

	
	Bands TDD_E
	
	-
	-114

	
	Bands FDD_A
	
	-119.2
	-

	
	Bands FDD_B1, FDD_B2
	
	-118.7
	-

	
	Bands FDD_C
	
	-118.2
	-

	
	Bands FDD_D
	
	-117.7
	-

	
	Bands FDD_E, Bands FDD_F Note 6
	
	-117.2
	-

	
	Bands FDD_G
	
	-116.2
	-

	
	Bands FDD_H
	
	-115.7
	-

	

	dB
	-5.2
	-5.2

	

	dB
	-5.2
	-5.2

	RSRPNote4
	Bands TDD_A
	dBm/15 kHz
	-
	-121.2

	
	Bands TDD_C
	
	-
	-120.2

	
	Bands TDD_E
	
	-
	-119.2

	
	Bands FDD_A
	
	-124.4
	-

	
	Bands FDD_B1, FDD_B2
	
	-123.9
	-

	
	Bands FDD_C
	
	-123.4
	-

	
	Bands FDD_D
	
	-122.9
	-

	
	Bands FDD_E, Bands FDD_F Note 6
	
	-122.4
	-

	
	Bands FDD_G
	
	-121.4
	-

	
	Bands FDD_H
	
	-120.9
	-

	RSRQNote4
	Bands TDD_A
	dB
	-
	-17.14

	
	Bands TDD_C
	
	
	

	
	Bands TDD_E
	
	
	

	
	Bands FDD_A
	
	-17.14
	-

	
	Bands FDD_B1, FDD_B2
	
	
	

	
	Bands FDD_C
	
	
	

	
	Bands FDD_D
	
	
	

	
	Bands FDD_E, Bands FDD_F Note 6
	
	
	

	
	Bands FDD_G
	
	
	

	
	Bands FDD_H
	
	
	

	IoNote4
	Bands TDD_A
	dBm/BWchannel
	-
	-87.07 + 10log(NRB,c/50)

	
	Bands TDD_C
	
	-
	-86.07 + 10log(NRB,c/50)

	
	Bands TDD_E
	
	-
	-85.07 + 10log(NRB,c/50)

	
	Bands FDD_A
	
	-90.27 + 10log(NRB,c/50)
	-

	
	Bands FDD_B1, FDD_B2
	
	-89.77 + 10log(NRB,c/50)
	-

	
	Bands FDD_C
	
	-89.27 + 10log(NRB,c/50)
	-

	
	Bands FDD_D
	
	-88.77 + 10log(NRB,c/50)
	-

	
	Bands FDD_E, Bands FDD_F Note 6
	
	-88.27 + 10log(NRB,c/50)
	-

	
	Bands FDD_G
	
	-87.27 + 10log(NRB,c/50)
	-

	
	Bands FDD_H
	
	-86.77 + 10log(NRB,c/50)
	-

	Propagation Condition
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x2
	1x2

	Timing offset to Cell 1
	s
	-
	0

	Time alignment error relative to cell 1 Note 10
	
	-
	 TAE

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 3:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 4:	Es/Iot, RSRP, RSRQ and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 5:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 6:	For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.
NOTE 7:	The selection of the bands for testing depends on the configuration of the carrier aggregation supported by the UEs.
NOTE 8:	This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in clause C.3.3.1.
NOTE 9:	E-UTRA operating band groups are as defined in clause 3.5.
NOTE 10:	Time alignment error (TAE) as specified in 3GPP TS 36.104 [30] clause 6.5.3.1. The TAE value depends upon the type of carrier aggregation.



Table 9.2.25.1.5-2: RSRQ absolute accuracy requirements for the reported values for TDD-FDD Carrier Aggregation with PCell in FDD
	
	Test 1

	
	All bands

	Normal Conditions 

	Lowest reported value (Cell 1)
	RSRQ_00

	Highest reported value Cell 1)
	RSRQ_14

	Lowest reported value (Cell 2)
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_14

	Extreme Conditions

	Lowest reported value (Cell 1)
	RSRQ_00

	Highest reported value Cell 1)
	RSRQ_15

	Lowest reported value (Cell 2)
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_15



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.25.2	Relative RSRQ Accuracy for E-UTRAN TDD-FDD Carrier Aggregation with PCell in FDD
9.2.25.2.1	Test purpose
To verify that TDD-FDD relative RSRQ measurement accuracy in carrier aggregation is within the specified limits under AWGN propagation conditions. This test will verify the TDD-FDD relative RSRQ accuracy requirements between the primary and secondary component carriers.
9.2.25.2.2	Test applicability
This test case applies to all types of E-UTRA UE release 12 and forward that support E-UTRA FDD and TDD and 2DL TDD-FDD CA with FDD as PCell. 
9.2.25.2.3	Minimum conformance requirements
The RSRQ measurement of a TDD cell on the secondary component carrier is compared with the RSRQ measurement of an FDD cell on the primary component carrier, and shall meet the applicable relative accuracy requirements which are the RSRQ inter-frequency accuracy requirements defined in 3GPP TS 36.133 [4] clause 9.1.6.2.
The accuracy requirements in Table 9.2.25.2.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to clause I.3.4 for a corresponding Band.


|Channel 1_Io ‑Channel 2_Io |  20 dB
Table 9.2.25.2.3-1: RSRQ Inter-frequency relative accuracy for Carrier Aggregation
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	3
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	4
	4
	-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.25.2.3-2.
Table 9.2.25.2.3-2: RSRQ relative accuracy measurement report mapping for Carrier Aggregation
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.11.3, clause 9.1.6.2 and A.9.2.25.
9.2.25.2.4	Test description
9.2.25.2.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and [4.3.1] for different CA bandwidth classes.
Channel Bandwidth to be tested: Any one of the supported TDD-FDD CA configurations with PCell in FDD with the largest aggregated CA bandwidth combination supported by UE from Table 9.2.25.2.5-1 as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in 3GPP TS 36.521-1 [10] clause 5.4.2A.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as follows:
-	For UEs supporting only 2Rx in all the bands under test, use 3GPP TS 36.508 [7] Annex A, Figure group A.45 as appropriate.
-	For UEs supporting 4Rx in any of the bands under test use 3GPP TS 36.508 [7] Annex A, Figure A.90, without neighbour on Pcell. Use the 2Rx module for cells on bands supporting 2Rx and the 4Rx module for cells on bands supporting 4Rx.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.25.2.4.3.
4.	There are two E-UTRA carriers with one cell on one E-UTRA FDD carrier and one cell on the other E-UTRA TDD carrier specified in the test. Cell 1 is PCell on the PCC and Cell 2 is the SCell on the Secondary Component Carrier (SCC). PCell (Cell 1) is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test. Cell 2 shall be powered OFF.
9.2.25.2.4.2	Test procedure
The test consists of Cell 1 the PCell, and Cell 2 the SCell on the Secondary Component Carrier (SCC). The SCell (Cell 2)is configured. The SCell (Cell 2) on the SCC is activated. The relative accuracy of RSRQ is defined as the RSRQ measured from the secondary component carrier (Cell 2) compared with the RSRQ measured from the primary component carrier (Cell 1).
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Configure SCC according to Annex C.0 and C.1 for all downlink physical channels.
3.	The SS shall configure the SCell (Cell 2) on the SCC as per 3GPP TS 36.508 [7] clause 5.2A.4.
4.	SS activates SCC by sending the MAC-CE according to 3GPP TS 36.321 [11] clauses 5.13 and 6.1.3.8. Wait for at least 2 seconds as per 3GPP TS 36.133 [4] clause 8.3.3.2.
5.	Set the parameters according to Table 9.2.25.2.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.1.
6.	SS shall transmit an RRCConnectionReconfiguration message.
7.	The UE shall transmit RRCConnectionReconfigurationComplete message.
8.	UE shall transmit periodically MeasurementReport messages.
9.	After 10s wait from Step 6, SS shall check the reported RSRQ values in periodical MeasurementReport messages. The reported RSRQ value for Cell 2 is compared to the reported RSRQ value for Cell 1 for each MeasurementReport message according to Table 9.2.25.2.5-2. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
10.	The SS shall check MeasurementReport messages transmitted by the UE until the confidence level according to table G.2.3-1 in clause G.2 is achieved.
9.2.25.2.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] with the following exceptions:
Table 9.2.25.2.4.3-1: Common Exception messages for RSRQ for E-UTRAN TDD-FDD Carrier Aggregation with PCell in FDD test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-4
Table H.4.1-5a



Table 9.2.25.2.4.3-2: MeasConfig-DEFAULT: E-UTRAN RSRP and RSRQ Accuracy for CA without NeighCell
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.6, Table 4.6.6-1 MeasConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	MeasConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  measObjectToRemoveList
	Not present
	
	

	  measObjectToAddModList SEQUENCE (SIZE (1..maxObjectId)) OF SEQUENCE {
	2 entries
	
	

	  MeasObjectToAddMod[1] SEQUENCE {
	
	
	

	      measObjectId
	IdMeasObject-f1
	f1 is the frequency of the PCell (Cell 1)
	

	      measObject CHOICE {
	
	
	

	         MeasObjectEUTRA 
	MeasObjectEUTRA-GENERIC(f1)
	
	

	      }
	
	
	

	      measObjectId
	IdMeasObject-f2
	f2 is the frequency of the PCell (Cell 1)
	Switch PCell/SCell scenario

	      measObject CHOICE {
	
	
	

	         MeasObjectEUTRA 
	MeasObjectEUTRA-GENERIC(f2)
	
	

	      }
	
	
	 

	     }
	
	
	

	  MeasObjectToAddMod[2] SEQUENCE {
	
	
	

	      measObjectId
	IdMeasObject-f2
	f2 is the frequency of the SCell on the SCC (Cell 2)
	

	      measObject CHOICE {
	
	
	

	         MeasObjectEUTRA 
	MeasObjectEUTRA-GENERIC(f2)
	
	

	      }
	
	
	

	      measObjectId
	IdMeasObject-f1
	f1 is the frequency of the SCell on the SCC (Cell 2)
	Switch PCell/SCell scenario

	      measObject CHOICE {
	
	
	

	         MeasObjectEUTRA 
	MeasObjectEUTRA-GENERIC(f1)
	
	

	       }
	
	
	

	     }
	
	
	

	    }
	
	
	

	  reportConfigToRemoveList
	Not present
	
	

	  reportConfigToAddModList  SEQUENCE (SIZE (1..maxReportConfigId) )OF SEQUENCE {
	1 entry
	
	

	     reportConfigId
	idReportConfig-P
	
	

	     reportConfig
	ReportConfigEUTRA- PERIODICAL
	
	

	     }
	
	
	

	  measIdToRemoveList
	Not present
	
	

	  measIdToAddModList SEQUENCE (SIZE (1..maxMeasId)) of SEQUENCE {
	1 entry
	
	

	   measIdToAddMod ::= SEQUENCE {
	
	
	

	    measId
	1
	
	

	    measObjectId
	IdMeasObject-f2
	f2 is the frequency of the SCell on the SCC (Cell 2)
	

	
	IdMeasObject-f1
	f1 is the frequency of the SCell on the SCC (Cell 2)
	Switch PCell/SCell scenario

	   reportConfigId
	idReportConfig-P
	
	

	   }
	
	
	

	  quantityConfig
	QuantityConfig-DEFAULT
	
	

	  measGapConfig
	Not present
	
	 

	  s-Measure
	Not present
	
	

	  preRegistrationInfoHRPD
	Not present
	
	

	  speedStatePars
	Not present
	
	

	}
	
	
	


9.2.25.2.5	Test requirement
Table 9.2.25.2.5-1 defines the primary level settings including test tolerances for all tests.
The RSRQ relative accuracy for carrier aggregation test shall meet the reported values test requirements in Table 9.2.25.2.5-2.
Table 9.2.25.2.5-1: Cell Specific Test requirement Parameters for TDD-FDD Carrier Aggregation with PCell in FDD test parameters
	Parameter
	Unit
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	
	5MHz: NRB,c = 25
10MHz: NRB,c = 50
20MHz: NRB,c = 100
	5MHz: NRB,c = 25
10MHz: NRB,c = 50
20MHz: NRB,c = 100

	Special subframe configurationNote1
	
	-
	6

	Uplink-downlink configurationNote1
	
	-
	1

	Measurement bandwidth
	

	5MHz: 10-15
10MHz: 22-27
20MHz: 47-52
	5MHz: 10-15
10MHz: 22-27
20MHz: 47-52

	PDSCH Reference measurement channel defined in A.3.1.1
	
	5MHz: R.5 FDD
10MHz: R.0 FDD
20MHz: R.4 FDD
	5MHz: R.4 TDD
10MHz: R.0 TDD
20MHz: R.3 TDD

	PDSCH allocation
	

	5MHz: 7-17
10MHz: 13-36
20MHz: 38-61
	5MHz: 7-17
10MHz: 13-36
20MHz: 38-61

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2
	
	5MHz: R.11 FDD
10MHz: R.6 FDD
20MHz: R.10 FDD
	5MHz: R.11 TDD
10MHz: R.6 TDD
20MHz: R.10 TDD

	OCNG Patterns defined in A.3.2
	
	5MHz: OP.15 FDD
10MHz: OP.1 FDD
20MHz: OP.11 FDD
	5MHz: OP.9 TDD
10MHz: OP.1 TDD
20MHz: OP.7 TDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote2
	
	
	

	OCNG_RBNote2 
	
	
	

	
Note3
	Bands TDD_A
	dBm/15 kHz
	-
	-116

	
	Bands TDD_C
	
	-
	-115

	
	Bands TDD_E
	
	-
	-114

	
	Bands FDD_A
	
	-119.2
	-

	
	Bands FDD_B1, FDD_B2
	
	-118.7
	-

	
	Bands FDD_C
	
	-118.2
	-

	
	Bands FDD_D
	
	-117.7
	-

	
	Bands FDD_E, Bands FDD_F Note 6
	
	-117.2
	-

	
	Bands FDD_G
	
	-116.2
	-

	
	Bands FDD_H
	
	-115.7
	-

	

	dB
	-5.2
	-5.2

	

	dB
	-5.2
	-5.2

	RSRPNote4
	Bands TDD_A
	dBm/15 kHz
	-
	-121.2

	
	Bands TDD_C
	
	-
	-120.2

	
	Bands TDD_E
	
	-
	-119.2

	
	Bands FDD_A
	
	-124.4
	-

	
	Bands FDD_B1, FDD_B2
	
	-123.9
	-

	
	Bands FDD_C
	
	-123.4
	-

	
	Bands FDD_D
	
	-122.9
	-

	
	Bands FDD_E, Bands FDD_F Note 6
	
	-122.4
	-

	
	Bands FDD_G
	
	-121.4
	-

	
	Bands FDD_H
	
	-120.9
	-

	RSRQNote4
	Bands TDD_A
	dB
	-
	-17.14

	
	Bands TDD_C
	
	
	

	
	Bands TDD_E
	
	
	

	
	Bands FDD_A
	
	-17.14
	-

	
	Bands FDD_B1, FDD_B2
	
	
	

	
	Bands FDD_C
	
	
	

	
	Bands FDD_D
	
	
	

	
	Bands FDD_E, Bands FDD_F Note 6
	
	
	

	
	Bands FDD_G
	
	
	

	
	Bands FDD_H
	
	
	

	IoNote4
	Bands TDD_A
	dBm/BWchannel
	-
	-87.07 + 10log(NRB,c/50)

	
	Bands TDD_C
	
	-
	-86.07 + 10log(NRB,c/50)

	
	Bands TDD_E
	
	-
	-85.07 + 10log(NRB,c/50)

	
	Bands FDD_A
	
	-90.27 + 10log(NRB,c/50)
	-

	
	Bands FDD_B1, FDD_B2
	
	-89.77 + 10log(NRB,c/50)
	-

	
	Bands FDD_C
	
	-89.27 + 10log(NRB,c/50)
	-

	
	Bands FDD_D
	
	-88.77 + 10log(NRB,c/50)
	-

	
	Bands FDD_E, Bands FDD_F Note 6
	
	-88.27 + 10log(NRB,c/50)
	-

	
	Bands FDD_G
	
	-87.27 + 10log(NRB,c/50)
	-

	
	Bands FDD_H
	
	-86.77 + 10log(NRB,c/50)
	-

	Propagation Condition
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x2
	1x2

	Timing offset to Cell 1
	s
	-
	0

	Time alignment error relative to cell 1 Note 10
	
	-
	 TAE

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 3:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 4:	Es/Iot, RSRP, RSRQ and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 5:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 6:	For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.
NOTE 7:	The selection of the bands for testing depends on the configuration of the carrier aggregation supported by the UEs.
NOTE 8:	This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in clause C.3.3.1.
NOTE 9:	E-UTRA operating band groups are as defined in clause 3.5.
NOTE 10:	Time alignment error (TAE) as specified in 3GPP TS 36.104 [30] clause 6.5.3.1. The TAE value depends upon the type of carrier aggregation.



Table 9.2.25.2.5-2: RSRQ relative accuracy requirements for the reported values for TDD-FDD Carrier Aggregation with PCell in FDD
	
	Test 1

	
	All bands

	Normal Conditions 

	Lowest reported value (Cell 2)
	RSRQ_x – 10

	Highest reported value (Cell 2)
	RSRQ_x + 10

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_x - 10

	Highest reported value (Cell 2)
	RSRQ_x + 10

	RSRQ_x is the reported value of Cell 1



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.26	RSRQ for E-UTRAN TDD-FDD Carrier Aggregation with PCell in TDD
9.2.26.1	Absolute RSRQ Accuracy for E-UTRAN TDD-FDD Carrier Aggregation with PCell in TDD
9.2.26.1.1	Test purpose
To verify that FDD and TDD absolute RSRQ measurement accuracy in carrier aggregation is within the specified limits under AWGN propagation conditions. This test will verify the TDD absolute RSRQ accuracy requirements of the primary component carrier and the FDD absolute RSRQ accuracy requirements of the secondary component carrier.
9.2.26.1.2	Test applicability
This test case applies to all types of E-UTRA UE release 12 and forward that support E-UTRA FDD and TDD and 2DL TDD-FDD CA with TDD as PCell. 
9.2.26.1.3	Minimum conformance requirements
The RSRQ measurement of a TDD cell on the primary component carrier shall meet the intra frequency absolute accuracy requirements defined in 3GPP TS 36.133 [4] clause 9.1.5.1. The RSRQ measurement of an FDD cell on the secondary component carrier shall meet the intra frequency absolute accuracy requirements defined in 3GPP TS 36.133 [4] clause 9.1.5.1. 
The accuracy requirements in Table 9.2.26.1.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to clause I.3.1 for a corresponding Band.
Table 9.2.26.1.3-1: RSRQ absolute accuracy for Carrier Aggregation
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	2.5
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	3.5
	4
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.26.1.3-2.
Table 9.2.26.1.3-2: RSRQ absolute accuracy measurement report mapping for Carrier Aggregation
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clauses 9.1.11.1, 9.1.11.2, 9.1.5.1 and A.9.2.26.
9.2.26.1.4	Test description
9.2.26.1.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and [4.3.1] for different CA bandwidth classes.
Channel Bandwidth to be tested: Any one of the supported TDD-FDD CA configurations with PCell in TDD with the largest aggregated CA bandwidth combination supported by UE from Table 9.2.26.1.5-1 as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in 3GPP TS 36.521-1 [10] clause 5.4.2A.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as follows:
-	For UEs supporting only 2Rx in all the bands under test, use 3GPP TS 36.508 [7] Annex A, Figure group A.45 as appropriate.
-	For UEs supporting 4Rx in any of the bands under test use 3GPP TS 36.508 [7] Annex A, Figure A.90, without neighbour on Pcell. Use the 2Rx module for cells on bands supporting 2Rx and the 4Rx module for cells on bands supporting 4Rx.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.26.1.4.3.
4.	There are two E-UTRA carriers with one cell on one E-UTRA TDD carrier and one cell on the other E-UTRA FDD carrier specified in the test. Cell 1 is PCell on the PCCand Cell 2 is the SCell on the Secondary Component Carrier (SCC). PCell (Cell 1) is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test. Cell 2 shall be powered OFF.
9.2.26.1.4.2	Test procedure
The test consists of Cell 1 the PCell, and Cell 2 the SCell on the Secondary Component Carrier (SCC). The SCell (Cell 2) is configured. The SCell (Cell 2) on the SCC is activated. The absolute accuracy of RSRQ is defined as the RSRQ measured from the primary component carrier (Cell 1) and the RSRQ measured from the secondary component carrier (Cell 2).
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Configure SCC according to Annex C.0 and C.1 for all downlink physical channels.
3.	The SS shall configure the SCell (Cell 2) on the SCC as per 3GPP TS 36.508 [7] clause 5.2A.4. 
4.	SS activates SCC by sending the MAC-CE according to 3GPP TS 36.321 [11] clauses 5.13 and 6.1.3.8. Wait for at least 2 seconds as per 3GPP TS 36.133 [4] clause 8.3.3.2.
5.	Set the parameters according to Table 9.2.26.1.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.1.
6.	SS shall transmit an RRCConnectionReconfiguration message.
7.	The UE shall transmit RRCConnectionReconfigurationComplete message.
8.	UE shall transmit periodically MeasurementReport messages.
9.	After 10s wait from Step 6, SS shall check the reported RSRQ values in periodical MeasurementReport messages. The reported RSRQ values for Cell 1 and Cell 2 by the UE are compared to the actual RSRQ values according to Table 9.2.26.1.5-2. This counts respectively as a Pass or Fail for the events "Cell 1" and "Cell 2". If the UE fails to report the measurement value for Cell 2, the number of failed iterations for the respective event "Cell 2" is increased by one.
10.	The SS shall check MeasurementReport messages transmitted by the UE until a test verdict has been achieved.
Each of the events "Cell 1" and "Cell 2" is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in clause G.2 is achieved. Different events may require different times for a verdict.
If both events pass, the test passes. If one event fails, the test fails.
9.2.26.1.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] with the following exceptions:
Table 9.2.26.1.4.3-1: Common Exception messages for RSRQ for E-UTRAN TDD-FDD Carrier Aggregation with PCell in TDD test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-4
Table H.4.1-5a



Table 9.2.26.1.4.3-2: MeasConfig-DEFAULT: E-UTRAN RSRP and RSRQ Accuracy for CA without NeighCell
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.6, Table 4.6.6-1 MeasConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	MeasConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  measObjectToRemoveList
	Not present
	
	

	  measObjectToAddModList SEQUENCE (SIZE (1..maxObjectId)) OF SEQUENCE {
	2 entries
	
	

	  MeasObjectToAddMod[1] SEQUENCE {
	
	
	

	      measObjectId
	IdMeasObject-f1
	f1 is the frequency of the PCell (Cell 1)
	

	      measObject CHOICE {
	
	
	

	         MeasObjectEUTRA 
	MeasObjectEUTRA-GENERIC(f1)
	
	

	      }
	
	
	

	      measObjectId
	IdMeasObject-f2
	f2 is the frequency of the PCell (Cell 1)
	Switch PCell/SCell scenario

	      measObject CHOICE {
	
	
	

	         MeasObjectEUTRA 
	MeasObjectEUTRA-GENERIC(f2)
	
	

	      }
	
	
	 

	     }
	
	
	

	  MeasObjectToAddMod[2] SEQUENCE {
	
	
	

	      measObjectId
	IdMeasObject-f2
	f2 is the frequency of the SCell on the SCC (Cell 2)
	

	      measObject CHOICE {
	
	
	

	         MeasObjectEUTRA 
	MeasObjectEUTRA-GENERIC(f2)
	
	

	      }
	
	
	

	      measObjectId
	IdMeasObject-f1
	f1 is the frequency of the SCell on the SCC (Cell 2)
	Switch PCell/SCell scenario

	      measObject CHOICE {
	
	
	

	         MeasObjectEUTRA 
	MeasObjectEUTRA-GENERIC(f1)
	
	

	       }
	
	
	

	     }
	
	
	

	    }
	
	
	

	  reportConfigToRemoveList
	Not present
	
	

	  reportConfigToAddModList  SEQUENCE (SIZE (1..maxReportConfigId) )OF SEQUENCE {
	1 entry
	
	

	     reportConfigId
	idReportConfig-P
	
	

	     reportConfig
	ReportConfigEUTRA- PERIODICAL
	
	

	     }
	
	
	

	  measIdToRemoveList
	Not present
	
	

	  measIdToAddModList SEQUENCE (SIZE (1..maxMeasId)) of SEQUENCE {
	1 entry
	
	

	   measIdToAddMod ::= SEQUENCE {
	
	
	

	    measId
	1
	
	

	    measObjectId
	IdMeasObject-f2
	f2 is the frequency of the SCell on the SCC (Cell 2)
	

	
	IdMeasObject-f1
	f1 is the frequency of the SCell on the SCC (Cell 2)
	Switch PCell/SCell scenario

	   reportConfigId
	idReportConfig-P
	
	

	   }
	
	
	

	  quantityConfig
	QuantityConfig-DEFAULT
	
	

	  measGapConfig
	Not present
	
	 

	  s-Measure
	Not present
	
	

	  preRegistrationInfoHRPD
	Not present
	
	

	  speedStatePars
	Not present
	
	

	}
	
	
	


9.2.26.1.5	Test requirement
Table 9.2.26.1.5-1 defines the primary level settings including test tolerances for all tests.
The RSRQ absolute accuracy for carrier aggregation test shall meet the reported values test requirements in Table 9.2.26.1.5-2.
Table 9.2.26.1.5-1: Cell Specific Test requirement Parameters for TDD-FDD Carrier Aggregation with PCell in TDD test parameters
	Parameter
	Unit
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	
	5MHz: NRB,c = 25
10MHz: NRB,c = 50
20MHz: NRB,c = 100
	5MHz: NRB,c = 25
10MHz: NRB,c = 50
20MHz: NRB,c = 100

	Special subframe configurationNote1
	
	6
	-

	Uplink-downlink configurationNote1
	
	1
	-

	Measurement bandwidth
	

	5MHz: 10-15
10MHz: 22-27
20MHz: 47-52
	5MHz: 10-15
10MHz: 22-27
20MHz: 47-52

	PDSCH Reference measurement channel defined in A.3.1.1
	
	5MHz: R.4 TDD
10MHz: R.0 TDD
20MHz: R.3 TDD
	5MHz: R.5 FDD
10MHz: R.0 FDD
20MHz: R.4 FDD

	PDSCH allocation
	

	5MHz: 7-17
10MHz: 13-36
20MHz: 38-61
	5MHz: 7-17
10MHz: 13-36
20MHz: 38-61

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2
	
	5MHz: R.11 TDD
10MHz: R.6 TDD
20MHz: R.10 TDD
	5MHz: R.11 FDD
10MHz: R.6 FDD
20MHz: R.10 FDD

	OCNG Patterns defined in A.3.2
	
	5MHz: OP.9 TDD
10MHz: OP.1 TDD
20MHz: OP.7 TDD
	5MHz: OP.15 FDD
10MHz: OP.1 FDD
20MHz: OP.11 FDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote2
	
	
	

	OCNG_RBNote2 
	
	
	

	
Note3
	Bands TDD_A
	dBm/15 kHz
	-119.2
	-

	
	Bands TDD_C
	
	-118.2
	-

	
	Bands TDD_E
	
	-117.2
	-

	
	Bands FDD_A
	
	-
	-116

	
	Bands FDD_B1, FDD_B2
	
	-
	-115.5

	
	Bands FDD_C
	
	-
	-115

	
	Bands FDD_D
	
	-
	-114.5

	
	Bands FDD_E, Bands FDD_F Note 6
	
	-
	-114

	
	Bands FDD_G
	
	-
	-113

	
	Bands FDD_H
	
	-
	-112.5

	

	dB
	-5.2
	-5.2

	

	dB
	-5.2
	-5.2

	RSRPNote4
	Bands TDD_A
	dBm/15 kHz
	-124.4
	-

	
	Bands TDD_C
	
	-123.4
	-

	
	Bands TDD_E
	
	-122.4
	-

	
	Bands FDD_A
	
	-
	-121.2

	
	Bands FDD_B1, FDD_B2
	
	-
	-120.7

	
	Bands FDD_C
	
	-
	-120.2

	
	Bands FDD_D
	
	-
	-119.7

	
	Bands FDD_E, Bands FDD_F Note 6
	
	-
	-119.2

	
	Bands FDD_G
	
	-
	-118.2

	
	Bands FDD_H
	
	-
	-117.7

	RSRQNote4
	Bands TDD_A
	dB
	-17.14
	-

	
	Bands TDD_C
	
	
	

	
	Bands TDD_E
	
	
	

	
	Bands FDD_A
	
	-
	-17.14

	
	Bands FDD_B1, FDD_B2
	
	
	

	
	Bands FDD_C
	
	
	

	
	Bands FDD_D
	
	
	

	
	Bands FDD_E, Bands FDD_F Note 6
	
	
	

	
	Bands FDD_G
	
	
	

	
	Bands FDD_H
	
	
	

	IoNote4
	Bands TDD_A
	dBm/BWchannel
	-90.27 + 10log(NRB,c/50)
	-

	
	Bands TDD_C
	
	-89.27 + 10log(NRB,c/50)
	-

	
	Bands TDD_E
	
	-88.27 + 10log(NRB,c/50)
	-

	
	Bands FDD_A
	
	-
	-87.07 + 10log(NRB,c/50)

	
	Bands FDD_B1, FDD_B2
	
	
	-86.57 + 10log(NRB,c/50)

	
	Bands FDD_C
	
	-
	-86.07 + 10log(NRB,c/50)

	
	Bands FDD_D
	
	-
	-85.57 + 10log(NRB,c/50)

	
	Bands FDD_E, Bands FDD_F Note 6
	
	-
	-85.07 + 10log(NRB,c/50)

	
	Bands FDD_G
	
	-
	-84.07 + 10log(NRB,c/50)

	
	Bands FDD_H
	
	-
	-83.57 + 10log(NRB,c/50)

	Propagation Condition
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x2
	1x2

	Timing offset to Cell 1
	s
	-
	0

	Time alignment error relative to cell 1 Note 10
	
	-
	 TAE

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 3:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 4:	Es/Iot, RSRP, RSRQ and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 5:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 6:	For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.
NOTE 7:	The selection of the bands for testing depends on the configuration of the carrier aggregation supported by the UEs.
NOTE 8:	This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in clause C.3.3.1.
NOTE 9:	E-UTRA operating band groups are as defined in clause 3.5.
NOTE 10:	Time alignment error (TAE) as specified in 3GPP TS 36.104 [30] clause 6.5.3.1. The TAE value depends upon the type of carrier aggregation.



Table 9.2.26.1.5-2: RSRQ absolute accuracy requirements for the reported values for TDD-FDD Carrier Aggregation with PCell in TDD
	
	Test 1

	
	All bands

	Normal Conditions 

	Lowest reported value (Cell 1)
	RSRQ_00

	Highest reported value Cell 1)
	RSRQ_14

	Lowest reported value (Cell 2)
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_14

	Extreme Conditions

	Lowest reported value (Cell 1)
	RSRQ_00

	Highest reported value Cell 1)
	RSRQ_15

	Lowest reported value (Cell 2)
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_15



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.26.2	Relative RSRQ Accuracy for E-UTRAN TDD-FDD Carrier Aggregation with PCell in TDD
9.2.26.2.1	Test purpose
To verify that TDD-FDD relative RSRQ measurement accuracy in carrier aggregation is within the specified limits under AWGN propagation conditions. This test will verify the TDD-FDD relative RSRQ accuracy requirements between the primary and secondary component carriers.
9.2.26.2.2	Test applicability
This test case applies to all types of E-UTRA UE release 12 and forward that support E-UTRA FDD and TDD and 2DL TDD-FDD CA with TDD as PCell. 
9.2.26.2.3	Minimum conformance requirements
The RSRQ measurement of an FDD cell on the secondary component carrier is compared with the RSRQ measurement of a TDD cell on the primary component carrier, and shall meet the applicable relative accuracy requirements which are the RSRQ inter-frequency accuracy requirements defined in 3GPP TS 36.133 [4] clause 9.1.6.2.
The accuracy requirements in Table 9.2.26.2.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to clause I.3.4 for a corresponding Band.


|Channel 1_Io ‑Channel 2_Io |  20 dB
Table 9.2.26.2.3-1: RSRQ Inter-frequency relative accuracy for Carrier Aggregation
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	3
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	4
	4
	-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution. The mapping of measured quantity is defined in Table 9.2.26.2.3-2.
Table 9.2.26.2.3-2: RSRQ relative accuracy measurement report mapping for Carrier Aggregation
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.11.3, clause 9.1.6.2 and A.9.2.26.
9.2.26.2.4	Test description
9.2.26.2.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and [4.3.1] for different CA bandwidth classes.
Channel Bandwidth to be tested: Any one of the supported TDD-FDD CA configurations with PCell in TDD with the largest aggregated CA bandwidth combination supported by UE from Table 9.2.26.2.5-1 as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in 3GPP TS 36.521-1 [10] clause 5.4.2A.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as follows:
-	For UEs supporting only 2Rx in all the bands under test, use 3GPP TS 36.508 [7] Annex A, Figure group A.45 as appropriate.
-	For UEs supporting 4Rx in any of the bands under test use 3GPP TS 36.508 [7] Annex A, Figure A.90, without neighbour on Pcell. Use the 2Rx module for cells on bands supporting 2Rx and the 4Rx module for cells on bands supporting 4Rx.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.26.2.4.3.
4.	There are two E-UTRA carriers with one cell on one E-UTRA TDD carrier and one cell on the other E-UTRA FDD carrier specified in the test. Cell 1 is PCell on the PCC and Cell 2 is the SCell on the Secondary Component Carrier (SCC). PCell (Cell 1) is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test. Cell 2 shall be powered OFF.
9.2.26.2.4.2	Test procedure
The test consists of Cell 1 the PCell, and Cell 2 the SCell on the Secondary Component Carrier (SCC). The SCell (Cell 2) is configured. The SCell (Cell 2) on the SCC is activated. The relative accuracy of RSRQ is defined as the RSRQ measured from the secondary component carrier (Cell 2) compared with the RSRQ measured from the primary component carrier (Cell 1).
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Configure SCC according to Annex C.0 and C.1 for all downlink physical channels.
3.	The SS shall configure the SCell (Cell 2) on the SCC as per 3GPP TS 36.508 [7] clause 5.2A.4.
4.	SS activates SCC by sending the MAC-CE according to 3GPP TS 36.321 [11] clauses 5.13 and 6.1.3.8. Wait for at least 2 seconds as per 3GPP TS 36.133 [4] clause 8.3.3.2.
5.	Set the parameters according to Table 9.2.26.2.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.1.
6.	SS shall transmit an RRCConnectionReconfiguration message.
7.	The UE shall transmit RRCConnectionReconfigurationComplete message.
8.	UE shall transmit periodically MeasurementReport messages.
9.	After 10s wait from Step 6, SS shall check the reported RSRQ values in periodical MeasurementReport messages. The reported RSRQ value for Cell 2 is compared to the reported RSRQ value for Cell 1 for each MeasurementReport message according to Table 9.2.26.2.5-2. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
10.	The SS shall check MeasurementReport messages transmitted by the UE until the confidence level according to table G.2.3-1 in clause G.2 is achieved.
9.2.26.2.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] with the following exceptions:
Table 9.2.26.2.4.3-1: Common Exception messages for RSRQ for E-UTRAN TDD-FDD Carrier Aggregation with PCell in TDD test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-4
Table H.4.1-5a



Table 9.2.26.2.4.3-2: MeasConfig-DEFAULT: E-UTRAN RSRP and RSRQ Accuracy for CA without NeighCell
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.6, Table 4.6.6-1 MeasConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	MeasConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  measObjectToRemoveList
	Not present
	
	

	  measObjectToAddModList SEQUENCE (SIZE (1..maxObjectId)) OF SEQUENCE {
	2 entries
	
	

	  MeasObjectToAddMod[1] SEQUENCE {
	
	
	

	      measObjectId
	IdMeasObject-f1
	f1 is the frequency of the PCell (Cell 1)
	

	      measObject CHOICE {
	
	
	

	         MeasObjectEUTRA 
	MeasObjectEUTRA-GENERIC(f1)
	
	

	      }
	
	
	

	      measObjectId
	IdMeasObject-f2
	f2 is the frequency of the PCell (Cell 1)
	Switch PCell/SCell scenario

	      measObject CHOICE {
	
	
	

	         MeasObjectEUTRA 
	MeasObjectEUTRA-GENERIC(f2)
	
	

	      }
	
	
	 

	     }
	
	
	

	  MeasObjectToAddMod[2] SEQUENCE {
	
	
	

	      measObjectId
	IdMeasObject-f2
	f2 is the frequency of the SCell on the SCC (Cell 2)
	

	      measObject CHOICE {
	
	
	

	         MeasObjectEUTRA 
	MeasObjectEUTRA-GENERIC(f2)
	
	

	      }
	
	
	

	      measObjectId
	IdMeasObject-f1
	f1 is the frequency of the SCell on the SCC (Cell 2)
	Switch PCell/SCell scenario

	      measObject CHOICE {
	
	
	

	         MeasObjectEUTRA 
	MeasObjectEUTRA-GENERIC(f1)
	
	

	       }
	
	
	

	     }
	
	
	

	    }
	
	
	

	  reportConfigToRemoveList
	Not present
	
	

	  reportConfigToAddModList  SEQUENCE (SIZE (1..maxReportConfigId) )OF SEQUENCE {
	1 entry
	
	

	     reportConfigId
	idReportConfig-P
	
	

	     reportConfig
	ReportConfigEUTRA- PERIODICAL
	
	

	     }
	
	
	

	  measIdToRemoveList
	Not present
	
	

	  measIdToAddModList SEQUENCE (SIZE (1..maxMeasId)) of SEQUENCE {
	1 entry
	
	

	   measIdToAddMod ::= SEQUENCE {
	
	
	

	    measId
	1
	
	

	    measObjectId
	IdMeasObject-f2
	f2 is the frequency of the SCell on the SCC (Cell 2)
	

	
	IdMeasObject-f1
	f1 is the frequency of the SCell on the SCC (Cell 2)
	Switch PCell/SCell scenario

	   reportConfigId
	idReportConfig-P
	
	

	   }
	
	
	

	  quantityConfig
	QuantityConfig-DEFAULT
	
	

	  measGapConfig
	Not present
	
	 

	  s-Measure
	Not present
	
	

	  preRegistrationInfoHRPD
	Not present
	
	

	  speedStatePars
	Not present
	
	

	}
	
	
	


9.2.26.2.5	Test requirement
Table 9.2.26.2.5-1 defines the primary level settings including test tolerances for all tests.
The RSRQ relative accuracy for carrier aggregation test shall meet the reported values test requirements in Table 9.2.26.2.5-2.
Table 9.2.26.2.5-1: Cell Specific Test requirement Parameters for TDD-FDD Carrier Aggregation with PCell in TDD test parameters
	Parameter
	Unit
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	
	5MHz: NRB,c = 25
10MHz: NRB,c = 50
20MHz: NRB,c = 100
	5MHz: NRB,c = 25
10MHz: NRB,c = 50
20MHz: NRB,c = 100

	Special subframe configurationNote1
	
	6
	-

	Uplink-downlink configurationNote1
	
	1
	-

	Measurement bandwidth
	

	5MHz: 10-15
10MHz: 22-27
20MHz: 47-52
	5MHz: 10-15
10MHz: 22-27
20MHz: 47-52

	PDSCH Reference measurement channel defined in A.3.1.1
	
	5MHz: R.4 TDD
10MHz: R.0 TDD
20MHz: R.3 TDD
	5MHz: R.5 FDD
10MHz: R.0 FDD
20MHz: R.4 FDD

	PDSCH allocation
	

	5MHz: 7-17
10MHz: 13-36
20MHz: 38-61
	5MHz: 7-17
10MHz: 13-36
20MHz: 38-61

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2
	
	5MHz: R.11 TDD
10MHz: R.6 TDD
20MHz: R.10 TDD
	5MHz: R.11 FDD 
10MHz: R.6 FDD
20MHz: R.10 FDD

	OCNG Patterns defined in A.3.2
	
	5MHz: OP.9 TDD
10MHz: OP.1 TDD
20MHz: OP.7 TDD
	5MHz: OP.15 FDD
10MHz: OP.1 FDD
20MHz: OP.11 FDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote2
	
	
	

	OCNG_RBNote2 
	
	
	

	
Note3
	Bands TDD_A
	dBm/15 kHz
	-119.2
	-

	
	Bands TDD_C
	
	-118.2
	-

	
	Bands TDD_E
	
	-117.2
	-

	
	Bands FDD_A
	
	-
	-116

	
	Bands FDD_B1, FDD_B2
	
	-
	-115.5

	
	Bands FDD_C
	
	-
	-115

	
	Bands FDD_D
	
	-
	-114.5

	
	Bands FDD_E, Bands FDD_F Note 6
	
	-
	-114

	
	Bands FDD_G
	
	-
	-113

	
	Bands FDD_H
	
	-
	-112.5

	

	dB
	-5.2
	-5.2

	

	dB
	-5.2
	-5.2

	RSRPNote4
	Bands TDD_A
	dBm/15 kHz
	-124.4
	-

	
	Bands TDD_C
	
	-123.4
	-

	
	Bands TDD_E
	
	-122.4
	-

	
	Bands FDD_A
	
	-
	-121.2

	
	Bands FDD_B1, FDD_B2
	
	-
	-120.7

	
	Bands FDD_C
	
	-
	-120.2

	
	Bands FDD_D
	
	-
	-119.7

	
	Bands FDD_E, Bands FDD_F Note 6
	
	-
	-119.2

	
	Bands FDD_G
	
	-
	-118.2

	
	Bands FDD_H
	
	-
	-117.7

	RSRQNote4
	Bands TDD_A
	dB
	-17.14
	-

	
	Bands TDD_C
	
	
	

	
	Bands TDD_E
	
	
	

	
	Bands FDD_A
	
	-
	-17.14

	
	Bands FDD_B1, FDD_B2
	
	
	

	
	Bands FDD_C
	
	
	

	
	Bands FDD_D
	
	
	

	
	Bands FDD_E, Bands FDD_F Note 6
	
	
	

	
	Bands FDD_G
	
	
	

	
	Bands FDD_H
	
	
	

	IoNote4
	Bands TDD_A
	dBm/BWchannel
	-90.27 + 10log(NRB,c/50)
	-

	
	Bands TDD_C
	
	-89.27 + 10log(NRB,c/50)
	-

	
	Bands TDD_E
	
	-88.27 + 10log(NRB,c/50)
	-

	
	Bands FDD_A
	
	-
	-87.07 + 10log(NRB,c/50)

	
	Bands FDD_B1, FDD_B2
	
	
	-86.57 + 10log(NRB,c/50)

	
	Bands FDD_C
	
	-
	-86.07 + 10log(NRB,c/50)

	
	Bands FDD_D
	
	-
	-85.57 + 10log(NRB,c/50)

	
	Bands FDD_E, Bands FDD_F Note 6
	
	-
	-85.07 + 10log(NRB,c/50)

	
	Bands FDD_G
	
	-
	-84.07 + 10log(NRB,c/50)

	
	Bands FDD_H
	
	-
	-83.57 + 10log(NRB,c/50)

	Propagation Condition
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x2
	1x2

	Timing offset to Cell 1
	s
	-
	0

	Time alignment error relative to cell 1 Note 10
	
	-
	 TAE

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 3:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 4:	Es/Iot, RSRP, RSRQ and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 5:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 6:	For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.
NOTE 7:	The selection of the bands for testing depends on the configuration of the carrier aggregation supported by the UEs.
NOTE 8:	This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in clause C.3.3.1.
NOTE 9:	E-UTRA operating band groups are as defined in clause 3.5.
NOTE 10:	Time alignment error (TAE) as specified in 3GPP TS 36.104 [30] clause 6.5.3.1. The TAE value depends upon the type of carrier aggregation.



Table 9.2.26.2.5-2: RSRQ relative accuracy requirements for the reported values for TDD-FDD Carrier Aggregation with PCell in TDD
	
	Test 1

	
	All bands

	Normal Conditions 

	Lowest reported value (Cell 2)
	RSRQ_x – 10

	Highest reported value (Cell 2)
	RSRQ_x + 10

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_x - 10

	Highest reported value (Cell 2)
	RSRQ_x + 10

	RSRQ_x is the reported value of Cell 1



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.27	TDD RSRQ Accuracy for E-UTRA Carrier Aggregation for 20MHz+10MHz
9.2.27.1	TDD Absolute RSRQ Accuracy for E-UTRA Carrier Aggregation for 20MHz+10MHz
9.2.27.1.1	Test purpose
Same test purpose as in clause 9.2.6.1.1.
9.2.27.1.2	Test applicability
This test case applies to all types of E-UTRA UE release 10 and forward that support CA with Intra-band contiguous CA, or Inter-band CA.
This test case applies to all types of E-UTRA UE release 11 and forward that support CA with Intra-band non-contiguous CA.
9.2.27.1.3	Minimum conformance requirements
Same minimum conformance requirements as in clause 9.2.6.2.13.
9.2.27.1.4	Test description
9.2.27.1.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-3 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.
Channel Bandwidth to be tested: The bandwidth combination supported by UE from Table 9.2.27.1.5-1 and Annex E table E-3 as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in 3GPP TS 36.521-1 [10] clause 5.4.2A.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as follows:
-	For UEs supporting only 2Rx in all the bands under test, use 3GPP TS 36.508 [7] Annex A, Figure group A.41 as appropriate.
-	For UEs supporting 4Rx in any of the bands under test use 3GPP TS 36.508 [7] Annex A, Figure A.90, without neighbour on Pcell. Use the 2Rx module for cells on bands supporting 2Rx and the 4Rx module for cells on bands supporting 4Rx.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.27.1.4.3.
4.	There are two E-UTRA TDD carriers with one cell on one E-UTRA TDD carrier and two cells on the other E-UTRA TDD carrier specified in the test. Cell 1 is PCell on the PCC, Cell 2 is the SCell on the Secondary Component Carrier (SCC), and Cell 3 is a neighbour cell on the SCC. PCell (Cell 1) is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test. Cell 2 and Cell 3 shall be powered OFF.
9.2.27.1.4.2	Test procedure
Same test procedure as in clause 9.2.6.1.4.2 with the following exceptions:
-	Instead of Table 9.2.6.1.5-1  use Table 9.2.27.1.5-1.
-	Instead of Table 9.2.6.1.5-2  use Table 9.2.27.1.5-2.
9.2.27.1.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] values 4.6 with the following exceptions:
Table 9.2.27.1.4.3-1: Common Exception messages for TDD RSRQ absolute accuracy for Carrier Aggregation test requirement for 20MHz+10MHz
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.4.2-1
Table H.3.5-4
Table H.4.1-5



9.2.27.1.5	Test requirement
Table 9.2.27.1.5-1 defines the primary level settings including test tolerances for all tests.
The TDD RSRQ absolute accuracy for carrier aggregation test shall meet the reported values test requirements in Table 9.2.27.1.5-2.
Table 9.2.27.1.5-1: Cell Specific Test requirement Parameters for TDD RSRQ absolute accuracy for Carrier Aggregation for 20MHz+10MHz
	Parameters
	Units
	Combination
	Test 1

	
	
	
	Cell 1
	Cell 2
	Cell 3

	BWchannel_CA Note1
	MHz
	20MHz+10MHz
	20MHz: NRB,c = 100
	10MHz: NRB,c = 50

	
	
	10MHz+20MHz
	10MHz: NRB,c = 50
	20MHz: NRB,c = 100

	Measurement bandwidth
	

	20MHz+10MHz
	47-52
	22-27

	
	
	10MHz+20MHz
	22-27
	47-52

	PDSCH Reference measurement channel defined in A.1.2
	
	20MHz+10MHz
	R.3 TDD
	R.0 TDD
	N/A

	
	
	10MHz+20MHz
	R.0 TDD
	R.3 TDD
	

	PDSCH allocation
	

	20MHz+10MHz
	38-61
	13-36
	N/A

	
	
	10MHz+20MHz
	13-36
	38-61
	

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.2
	
	20MHz+10MHz
	R.10 TDD
	R.6 TDD
	R.6 TDD

	
	
	10MHz+20MHz
	R.6 TDD
	R.10 TDD
	R.10 TDD

	OCNG Patterns defined in 
D.2 (TDD)

	
	20MHz+10MHz
	OP.7 
TDD
	OP.1
TDD
	OP.2 
TDD

	
	
	10MHz+20MHz
	OP.1
TDD
	OP.7 
TDD
	OP.8 
TDD

	IoNote2
	Bands TDD_A
	dBm/BWchannel
	All
	-90.26 + 10log(NRB,c/50)
	N/A

	
	Bands TDD_C
	
	
	-89.26 + 10log(NRB,c/50)
	

	
	Bands TDD_E
	
	
	-88.26 + 10log(NRB,c/50)
	

	
	Bands TDD_A
	dBm/BWchannel
	All
	N/A
	-85.61 + 10log(NRB,c/50)

	
	Bands TDD_C
	
	
	
	-84.61 + 10log(NRB,c/50)

	
	Bands TDD_E
	
	
	
	-83.61 + 10log(NRB,c/50)

	NOTE 1:	This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in clause C.3.3.1.
NOTE 2:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 3:	See Table 9.2.6.1.5-1 for the other parameters.



Table 9.2.27.1.5-2: TDD RSRQ absolute accuracy requirements for the reported values for Carrier Aggregation for 20MHz+10MHz
	
	Test 1

	
	All bands

	Normal Conditions 

	Lowest reported value (Cell 1)
	RSRQ_00

	Highest reported value Cell 1)
	RSRQ_15

	Lowest reported value (Cell 2)
	RSRQ_00

	Highest reported value Cell 2)
	RSRQ_14

	Extreme Conditions

	Lowest reported value (Cell 1)
	RSRQ_00

	Highest reported value Cell 1)
	RSRQ_16

	Lowest reported value (Cell 2)
	RSRQ_00

	Highest reported value Cell 2)
	RSRQ_15



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.27.2	TDD Relative RSRQ Accuracy for E-UTRA Carrier Aggregation for 20MHz+10MHz
9.2.27.2.1	Test purpose
Same test purpose as in clause 9.2.6.2.1.
9.2.27.2.2	Test applicability
This test case applies to all types of E-UTRA UE release 10 and forward that support CA with Intra-band contiguous CA, or Inter-band CA.
This test case applies to all types of E-UTRA UE release 11 and forward that support CA with Intra-band non-contiguous CA.
9.2.27.2.3	Minimum conformance requirements
Same minimum conformance requirements as in clause 9.2.6.2.3.
9.2.27.2.4	Test description
9.2.27.2.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-3 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.
Channel Bandwidth to be tested: The bandwidth combination supported by UE from Table 9.2.27.2.5-1 and Annex E table E-3 as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in 3GPP TS 36.521-1 [10] clause 5.4.2A.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as follows:
-	For UEs supporting only 2Rx in all the bands under test, use 3GPP TS 36.508 [7] Annex A, Figure group A.41 as appropriate.
-	For UEs supporting 4Rx in any of the bands under test use 3GPP TS 36.508 [7] Annex A, Figure A.90, without neighbour on Pcell. Use the 2Rx module for cells on bands supporting 2Rx and the 4Rx module for cells on bands supporting 4Rx.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.27.2.4.3.
4.	There are two E-UTRA TDD carriers with one cell on one E-UTRA TDD carrier and two cells on the other E-UTRA TDD carrier specified in the test. Cell 1 is PCell on the PCC, Cell 2 is the SCell on the Secondary Component Carrier (SCC), and Cell 3 is a neighbour cell on the SCC. PCell (Cell 1) is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test. Cell 2 and Cell 3 shall be powered OFF.
9.2.27.2.4.2	Test procedure
Same test procedure as in clause 9.2.6.2.4.2 with the following exceptions:
-	Instead of Table 9.2.6.2.5-1  use Table 9.2.27.2.5-1.
-	Instead of Table 9.2.6.2.5-2  use Table 9.2.27.2.5-2.
9.2.27.2.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] values 4.6 with the following exceptions:
Table 9.2.27.2.4.3-1: Common Exception messages for TDD RSRQ relative accuracy for Carrier Aggregation test requirement for 20MHz+10MHz
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.4.2-1
Table H.3.5-4
Table H.4.1-5



9.2.27.2.5	Test requirement
Table 9.2.27.2.5-1 defines the primary level settings including test tolerances for all tests.
The TDD RSRQ relative accuracy for carrier aggregation test shall meet the reported values test requirements in Table 9.2.5.2.5-2.
Table 9.2.27.2.5-1: Cell Specific Test requirement Parameters for TDD RSRQ relative accuracy for Carrier Aggregation for 20MHz+10MHz
	Parameters
	Units
	Combination
	Test 1

	
	
	
	Cell 1
	Cell 2
	Cell 3

	BWchannel_CA Note1
	MHz
	20MHz+10MHz
	20MHz: NRB,c = 100
	10MHz: NRB,c = 50

	
	
	10MHz+20MHz
	10MHz: NRB,c = 50
	20MHz: NRB,c = 100

	Measurement bandwidth
	

	20MHz+10MHz
	47-52
	22-27

	
	
	10MHz+20MHz
	22-27
	47-52

	PDSCH Reference measurement channel defined in A.1.2
	
	20MHz+10MHz
	R.3 TDD
	R.0 TDD
	N/A

	
	
	10MHz+20MHz
	R.0 TDD
	R.3 TDD
	

	PDSCH allocation
	

	20MHz+10MHz
	38-61
	13-36
	N/A

	
	
	10MHz+20MHz
	13-36
	38-61
	

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.2
	
	20MHz+10MHz
	R.10 TDD
	R.6 TDD
	R.6 TDD

	
	
	10MHz+20MHz
	R.6 TDD
	R.10 TDD
	R.10 TDD

	OCNG Patterns defined in
D.2 (TDD)
	
	20MHz+10MHz
	OP.7 TDD
	OP.1 TDD
	OP.2 TDD

	
	
	10MHz+20MHz
	OP.1 TDD
	OP.7 TDD
	OP.8 TDD

	IoNote2
	Bands TDD_A
	dBm/BWchannel
	All
	-90.26 + 10log(NRB,c/50)
	N/A

	
	Bands TDD_C
	
	
	-89.26 + 10log(NRB,c/50)
	

	
	Bands TDD_E
	
	
	-88.26 + 10log(NRB,c/50)
	

	
	Bands TDD_A
	dBm/BWchannel
	All
	N/A
	-85.61 + 10log(NRB,c/50)

	
	Bands TDD_C
	
	
	
	-84.61 + 10log(NRB,c/50)

	
	Bands TDD_E
	
	
	
	-83.61 + 10log(NRB,c/50)

	NOTE 1:	This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in clause C.3.3.1.
NOTE 2:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 3:	See Table 9.2.6.1.5-1 for the other parameters.



Table 9.2.27.2.5-2: TDD RSRQ relative accuracy requirements for the reported values
for Carrier Aggregation for 20MHz+10MHz
	
	Test 1

	
	All bands

	Normal Conditions 

	Lowest reported value (Cell 2)
	RSRQ_x - 12

	Highest reported value (Cell 2)
	RSRQ_x + 9

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_x - 12

	Highest reported value (Cell 2)
	RSRQ_x + 9

	RSRQ_x is the reported value of Cell 1



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.28	FDD intra-frequency absolute RSRQ accuracy with CRS based discovery signal
9.2.28.1	Test purpose
The purpose of this test is to verify that the RSRQ measurement accuracy is within the specified limits.
9.2.28.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 12 and forward and supports CRS based discovery signals measurement. Applicability requires support for FGI bit 16.
9.2.28.3	Minimum conformance requirements
Intra-frequency absolute RSRQ measurement accuracy requirements in discovery signal occasions are the same as specified in 3GPP TS 36.133 [4] clause 9.1.5.1.
The requirements for absolute accuracy of RSRQ in this clause apply to a cell on the same frequency as that of the serving cell.
The accuracy requirements in Table 9.2.28.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to clause I.3.1 for a corresponding Band
Table 9.2.28.3-1: RSRQ Intra frequency absolute accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	2.5
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	3.5
	4
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -34 dB to 2.5 dB with 0.5 dB resolution.
The mapping of measured quantity is defined in table 9.2.28.3-2. The range in the signalling may be larger than the guaranteed accuracy range.
Table 9.2.28.3-2: RSRQ measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_-30
	RSRQ  -34
	dB

	RSRQ_-29
	-34  RSRQ < -33.5
	dB

	…
	…
	…

	RSRQ_-02
	-20.5  RSRQ < -20
	dB

	RSRQ_-01
	-20  RSRQ < -19.5
	dB

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB

	RSRQ_35
	-3  RSRQ < -2.5
	dB

	RSRQ_36
	-2.5  RSRQ < -2
	dB

	…
	…
	…

	RSRQ_45
	2  RSRQ < 2.5
	dB

	RSRQ_46
	2.5  RSRQ
	dB



NOTE:	The ranges from RSRQ_-30 to RSRQ_-01 and from RSRQ_35 to RSRQ_46 apply for the UE who can support extended RSRQ range in 3GPP TS 36.306 [14].
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.14.4, clause 9.1.7 and A.9.2.28.
9.2.28.4	Test description
9.2.28.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.20 for UE with 2Rx RF band and Annex A, Figure A.78a (without using the faders) for 4Rx capable UE without any 2Rx RF bands.
2.	propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.28.4.3.
4.	All cells are in the same carrier frequency. Cell 1 is the serving cell and Cell 2 is the target cell. Cell 1 is the cell used for connection setup with the power levels set according to Annex C.0 and C.1 for this test.
9.2.28.4.2	Test procedure
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to Table 9.2.28.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.1.
3.	SS shall transmit an RRCConnectionReconfiguration message.
4.	The UE shall transmit RRCConnectionReconfigurationComplete message.
5.	UE shall transmit periodically MeasurementReport messages.
6.	After 10s wait from Step 3, SS shall check the RSRQ value in periodical MeasurementReport messages. The RSRQ value of Cell 2 reported by the UE is compared to the actual RSRQ value according to Table 9.2.28.5-2. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
7.	The SS shall check MeasurementReport messages transmitted by the UE until the confidence level according to G.2.3-1 in clause G.2 is achieved.
9.2.28.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 9.2.28.4.3-1: Common Exception message
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-1
Table H.3.5-4



Table 9.2.28.4.3-2: MeasResults
	Derivation Path: 3GPP TS 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	
	

	   measResultPCell EQUENCE {
	
	
	

	     rsrpResult
	INTEGER(0..97)
	
	

	     rsrqResult
	INTEGER(0..34)
	
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA 
	
	

	   }
	
	
	

	}
	
	
	



Table 9.2.28.4.3-3: MeasResultListEUTRA
	Derivation Path: 3GPP TS 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultsLIstEUTRA ::= SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	
	
	

	  physCellId
	PhysCellId of Cell 2
	INTEGER (0..503)
	

	  measResult   SEQUENCE {
	
	
	

	    rsrpResult
	
	
	

	    rsrqResult
	Not present
	
	

	  }
	
	
	

	}
	
	
	



Table 9.2.28.4.3-4: MeasObjectEUTRA-GENERIC
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.6, Table 4.6.6-2: MeasObjectEUTRA-GENERIC(f1)

	Information Element
	Value/remark
	Comment
	Condition

	MeasObjectEUTRA-GENERIC(Freq) ::= SEQUENCE {
	
	
	

	  measDS-Config-r12 CHOICE {
	Not present
	
	

	    setup SEQUENCE {
	
	
	

	      dmtc-PeriodOffset-r12 CHOICE {
	
	
	

	        ms160-r12
	10
	
	

	      }
	
	
	

	      ds-OccasionDuration-r12 CHOICE {
	
	
	

	        durationFDD-r12
	1
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



9.2.28.5	Test requirement
Table 9.2.28.5-1 defines the primary level settings including test tolerances for all tests.
The RSRQ absolute accuracy shall meet the reported values test requirements in table 9.2.28.5-2.
Table 9.2.28.5-1: RSRQ FDD Intra frequency test parameters
	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	Measurement bandwidth
	

	22—27

	DMTC period
	ms
	N/A
	160

	DMTC period offset
	ms
	N/A
	10

	Discovery signal occasion duration
	ms
	N/A
	1

	Time offset between cell 1 and cell 2
	s
	0
	2.3

	PDSCH Reference measurement channel defined in A.1.1
	
	R.0 FDD
	-

	PDSCH allocation
	

	13—36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.1
	
	R.6 FDD

	OCNG Patterns defined in D.1.1 (OP.1 FDD) and D.2.2 (OP.2 FDD)
	
	OP.1 FDD
	OP.2 FDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote1
	
	
	

	OCNG_RBNote1 
	
	
	

	
Note2
	Bands FDD_A
	dBm/15 kHz
	-116

	
	Bands FDD_B1, FDD_B2
	
	-115.5

	
	Bands FDD_C
	
	-115

	
	Bands FDD_D
	
	-114.5

	
	Bands FDD_E, FDD_F Note 5 
	
	-114

	
	Bands FDD_G Note 7
	
	-113

	
	Bands FDD_H
	
	-112.5

	

	dB
	-5.17
	-5.17

	RSRPNote3
	Bands FDD_A
	dBm/15 kHz
	-119.60
	-119.60

	
	Bands FDD_B1, FDD_B2
	
	-119.10
	-119.10

	
	Bands FDD_C
	
	-118.60
	-118.60

	
	Bands FDD_D
	
	-118.10
	-118.10

	
	Bands FDD_E, FDD_F Note 5 
	
	-117.60
	-117.60

	
	Bands FDD_G Note 7
	
	-116.60
	-116.60

	
	Bands FDD_H
	
	-116.10
	-116.10

	RSRQNote3
	Bands FDD_A
	dB
	-17.12
	-17.12

	
	Bands FDD_B1, FDD_B2
	
	
	

	
	Bands FDD_C
	
	
	

	
	Bands FDD_D
	
	
	

	
	Bands FDD_E, FDD_F Note 5 
	
	
	

	
	Bands FDD_G Note 7
	
	
	

	
	Bands FDD_H
	
	
	

	IoNote3
	Bands FDD_A
	dBm/9 MHz
	-85.49

	
	Bands FDD_B1, FDD_B2
	
	-84.99

	
	Bands FDD_C
	
	-84.49

	
	Bands FDD_D
	
	-83.99

	
	Bands FDD_E, FDD_F Note 5 
	
	-83.49

	
	Bands FDD_G Note 7
	
	-82.49

	
	Bands FDD_H
	
	-81.99

	

	dB
	-3.60
	-3.60

	Propagation condition
	-
	AWGN

	NOTE 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 3:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 4:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 5:	For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.
NOTE 6:	E-UTRA operating band groups are as defined in clause 3.5.
NOTE 7:	Except Band 29 and Band 32.



Table 9.2.28.5-2: RSRQ FDD Intra frequency absolute accuracy requirements for the reported values
	
	Test 1
All bands

	Normal Conditions

	Lowest reported value (Cell 2)
	RSRQ_0

	Highest reported value (Cell 2)
	RSRQ_14

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_0

	Highest reported value (Cell 2)
	RSRQ_15



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.29	TDD intra-frequency absolute RSRQ accuracy with CRS based discovery signal
9.2.29.1	Test purpose
Same test purpose as in clause 9.2.28.1.
9.2.29.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 12 and forward and supports CRS based discovery signals measurement. Applicability requires support for FGI bit 16.
9.2.29.3	Minimum conformance requirements
Same minimum conformance requirements as in clause 9.2.28.3.
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.14.4, clause 9.1.7 and A.9.2.29.
9.2.29.4	Test description
9.2.29.4.1	Initial conditions
Same initial conditions as in clause 9.2.28.4.1 with the following exceptions:
-	Message contents are defined in clause 9.2.29.4.3.
9.2.29.4.2	Test procedure
Same test procedure as in clause 9.2.28.4.2 with the following exceptions:
-	Instead of Table 9.2.28.5-1  use Table 9.2.29.5-1.
-	Instead of Table 9.2.28.5-2  use Table 9.2.29.5-2.
9.2.29.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 9.2.29.4.3-1: Common Exception message
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-1
Table H.3.5-4



Table 9.2.29.4.3-2: MeasResults
	Derivation Path: 3GPP TS 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	
	

	   measResultPCell EQUENCE {
	
	
	

	     rsrpResult
	INTEGER(0..97)
	
	

	     rsrqResult
	INTEGER(0..34)
	
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA 
	
	

	   }
	
	
	

	}
	
	
	



Table 9.2.29.4.3-3: MeasResultListEUTRA
	Derivation Path: 3GPP TS 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultsLIstEUTRA ::= SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	
	
	

	  physCellId
	PhysCellId of Cell 2
	INTEGER (0..503)
	

	  measResult   SEQUENCE {
	
	
	

	    rsrpResult
	
	
	

	    rsrqResult
	Not present
	
	

	  }
	
	
	

	}
	
	
	



Table 9.2.29.4.3-4: MeasObjectEUTRA-GENERIC
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.6, Table 4.6.6-2: MeasObjectEUTRA-GENERIC(f1)

	Information Element
	Value/remark
	Comment
	Condition

	MeasObjectEUTRA-GENERIC(Freq) ::= SEQUENCE {
	
	
	

	  measDS-Config-r12 CHOICE {
	Not present
	
	

	    setup SEQUENCE {
	
	
	

	      dmtc-PeriodOffset-r12 CHOICE {
	
	
	

	        ms160-r12
	10
	
	

	      }
	
	
	

	      ds-OccasionDuration-r12 CHOICE {
	
	
	

	        durationTDD-r12
	2
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



9.2.29.5	Test requirement
Table 9.2.29.5-1 defines the primary level settings including test tolerances for all tests.
The RSRQ absolute accuracy shall meet the reported values test requirements in table 9.2.29.5-2.
Table 9.2.29.5-1: RSRQ TDD Intra frequency test parameters
	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	Special subframe configurationNote1
	
	6

	Uplink-downlink configurationNote1
	
	1

	Measurement bandwidth
	

	22—27

	DMTC period
	ms
	N/A
	160

	DMTC period offset
	ms
	N/A
	10

	Discovery signal occasion duration
	ms
	N/A
	2

	Time offset between cell 1 and cell 2
	s
	0
	2.3

	PDSCH Reference measurement channel defined in A.1.2
	
	R.0 TDD
	-

	PDSCH allocation
	

	13—36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.2
	
	R.6 TDD

	OCNG Patterns defined in D.2.1 (OP.1 TDD) and D.2.2 (OP.2 TDD)
	
	OP.1 TDD
	OP.2 TDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote1
	
	
	

	OCNG_RBNote1 
	
	
	

	
Note2
	Bands TDD_A
	dBm/15 kHz
	-116

	
	Bands TDD_C
	
	-115

	
	Bands TDD_E
	
	-114

	

	dB
	-5.17
	-5.17

	RSRPNote3
	Bands TDD_A
	dBm/15 kHz
	-119.60
	-119.60

	
	Bands TDD_C
	
	-118.60
	-118.60

	
	Bands TDD_E
	
	-117.60
	-117.60

	RSRQNote3
	Bands TDD_A
	dB
	-17.12
	-17.12

	
	Bands TDD_C
	
	
	

	
	Bands TDD_E
	
	
	

	IoNote3
	Bands TDD_A
	dBm/9 MHz
	-85.49

	
	Bands TDD_C
	
	-84.49

	
	Bands TDD_E
	
	-83.49

	

	dB
	-3.60
	-3.60

	Propagation condition
	-
	AWGN

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211 [9].
NOTE 2:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 3:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 4:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 5:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 6:	E-UTRA operating band groups are as defined in clause 3.5.


Table 9.2.29.5-2: RSRQ TDD Intra frequency absolute accuracy requirements for the reported values
	
	Test 1
All bands

	Normal Conditions

	Lowest reported value (Cell 2)
	RSRQ_0

	Highest reported value (Cell 2)
	RSRQ_14

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_0

	Highest reported value (Cell 2)
	RSRQ_15



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.30	FDD-FDD inter-frequency absolute and relative RSRQ accuracies with CRS based discovery signal
9.2.30.1	Test purpose
The purpose of this test is to verify that the RSRQ absolute and relative measurement accuracies in CRS based discovery signal are within the specified limits.
9.2.30.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 12 and forward and supports CRS based discovery signals measurement. Applicability requires support for FGI bit 16 and 25.
9.2.30.3	Minimum conformance requirements
Inter-frequency absolute RSRQ measurement accuracy requirements in discovery signal occasions are the same as specified in 3GPP TS 36.133 [4] clause 9.1.6.1. Inter-frequency relative RSRQ measurement accuracy requirements in discovery signal occasions are the same as specified in 3GPP TS 36.133 [4] clause 9.1.6.2.
The requirements for absolute accuracy of RSRQ in this clause apply to a cell that has different carrier frequency from the serving cell.
The accuracy requirements in Table 9.2.30.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to clause I.3.3 for a corresponding Band
Table 9.2.30.3-1: RSRQ Inter frequency absolute accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	2.5
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	3.5
	4
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.



The relative accuracy of RSRQ in inter frequency case is defined as the RSRQ measured from one cell compared to the RSRQ measured from another cell on a different frequency.
The accuracy requirements in Table 9.2.30.3-2 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP1,2|dBm according to clause I.3.4 for a corresponding Band


| Channel 1_Io ‑Channel 2_Io |  20 dB
Table 9.2.30.3-2: RSRQ Inter frequency relative accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	3
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	4
	4
	-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -34 dB to 2.5 dB with 0.5 dB resolution.
The mapping of measured quantity is defined in table I.4.2 and I.4.3. The range in the signalling may be larger than the guaranteed accuracy range.
Table 9.2.30.3-3: RSRQ measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_-30
	RSRQ  -34
	dB

	RSRQ_-29
	-34  RSRQ < -33.5
	dB

	…
	…
	…

	RSRQ_-02
	-20.5  RSRQ < -20
	dB

	RSRQ_-01
	-20  RSRQ < -19.5
	dB

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB

	RSRQ_35
	-3  RSRQ < -2.5
	dB

	RSRQ_36
	-2.5  RSRQ < -2
	dB

	…
	…
	…

	RSRQ_45
	2  RSRQ < 2.5
	dB

	RSRQ_46
	2.5  RSRQ
	dB



NOTE:	The ranges from RSRQ_-30 to RSRQ_-01 and from RSRQ_35 to RSRQ_46 apply for the UE who can support extended RSRQ range in 3GPP TS 36.306 [14].
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.14.2, clause 9.1.6 and A.9.2.30.
9.2.30.4	Test description
9.2.30.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.14 for UE with 2Rx RF band and Annex A, Figure A.78 (without using the faders) for 4Rx capable UE without any 2Rx RF bands.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.30.4.3.
4.	Cell 1 and Cell 2 are on the different carrier frequencies. Cell 1 is the serving cell and Cell 2 is the target cell. Cell 1 is the cell used for connection setup with the power levels set according to Annex C.0 and C.1 for this test.
9.2.30.4.2	Test procedure
1.	Ensure that the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to Table 9.2.30.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.1.
3.	SS shall transmit an RRCConnectionReconfiguration message on cell 1.
4.	The UE shall transmit RRCConnectionReconfigurationComplete message.
5.	UE shall transmit periodically MeasurementReport messages.
6.	After 10s wait from Step 3, SS shall check the reported RSRQ values in periodical MeasurementReport messages.
The reported RSRQ value of Cell 2 reported by the UE is compared to actual RSRQ value according to Table 9.2.30.5-2. This counts as a Pass or Fail for the events "Cell 2". If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one. 
The reported RSRQ value for Cell 2 is compared to the reported RSRQ value for Cell 1 for each MeasurementReport message according to Table 9.2.30.5-3. This counts as a Pass or Fail for the events "Cell 1-2". If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
7.	SS shall check the MeasurementReport messages transmitted by the UE until a test verdict has been achieved.
Each of the events "Cell 1" and "Cell 1-2" is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in clause G.2 is achieved. Different events may require different times for a verdict.
If all events pass for each scenario, the test passes. If one event fails, the test fails.
9.2.30.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 9.2.30.4.3-1: Common Exception message
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-2
Table H.3.5-4



Table 9.2.30.4.3-2: MeasResults
	Derivation Path: 3GPP TS 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	
	

	   measResultPCell EQUENCE {
	
	
	

	     rsrpResult
	INTEGER(0..97)
	
	

	     rsrqResult
	INTEGER(0..34)
	
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA 
	
	

	   }
	
	
	

	}
	
	
	



Table 9.2.30.4.3-3: MeasResultListEUTRA
	Derivation Path: 3GPP TS 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultsLIstEUTRA ::= SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	
	
	

	  physCellId
	PhysCellId of Cell 2
	INTEGER (0..503)
	

	  measResult   SEQUENCE {
	
	
	

	    rsrpResult
	
	
	

	    rsrqResult
	Not present
	
	

	  }
	
	
	

	}
	
	
	



Table 9.2.30.4.3-4: MeasObjectEUTRA-GENERIC
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.6, Table 4.6.6-2: MeasObjectEUTRA-GENERIC(f2)

	Information Element
	Value/remark
	Comment
	Condition

	MeasObjectEUTRA-GENERIC(Freq) ::= SEQUENCE {
	
	
	

	  measDS-Config-r12 CHOICE {
	Not present
	
	

	    setup SEQUENCE {
	
	
	

	      dmtc-PeriodOffset-r12 CHOICE {
	
	
	

	        ms160-r12
	10
	
	

	      }
	
	
	

	      ds-OccasionDuration-r12 CHOICE {
	
	
	

	        durationFDD-r12
	1
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



9.2.30.5	Test requirement
Table 9.2.30.5-1 defines the primary level settings including test tolerances for all tests.
The RSRP absolute accuracy shall meet the reported values test requirements in table 9.2.30.5-2.
The RSRP relative accuracy shall meet the reported values test requirements in table 9.2.30.5-3.
Table 9.2.30.5-1: RSRQ in discovery signal occasions FDD—FDD Inter frequency test parameters
	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	MHz
	10
	10

	Gap Pattern Id
	
	0
	-

	Gap Offset
	ms
	9
	-

	DMTC period
	ms
	-
	160

	DMTC period offset
	ms
	-
	10

	Discovery signal occasion duration
	ms
	-
	1

	Time offset between cell 2 and cell 1
	s
	3

	Measurement bandwidth
	

	22-27

	PDSCH Reference measurement channel defined in A.1.1
	
	R.0 FDD
	-

	PDSCH allocation
	

	13-36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.1
	
	R.6 FDD

	OCNG Patterns defined in D.1.1 (OP.1 FDD) and D.2.2 (OP.2 FDD)
	
	OP.1 FDD
	OP.2 FDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote1
	
	
	

	OCNG_RBNote1 
	
	
	

	
Note2
	Bands FDD_A
	dBm/15 kHz
	-117.5
	-117.2

	
	Bands FDD_B1, FDD_B2
	
	-117
	-116.7

	
	Bands FDD_C
	
	-116.5
	-116.2

	
	Bands FDD_D
	
	-116
	-115.7

	
	Bands FDD_E, FDD_F Note 5 
	
	-115.5
	-115.2

	
	Bands FDD_G Note 7
	
	-114.5
	-114.2

	
	Bands FDD_H
	
	-114
	-113.7

	

	dB
	-5.20
	-5.20

	RSRPNote3
	Bands FDD_A
	dBm/15 kHz
	-122.70
	-122.40

	
	Bands FDD_B1, FDD_B2
	
	-122.20
	-121.90

	
	Bands FDD_C
	
	-121.70
	-121.40

	
	Bands FDD_D
	
	-121.20
	-120.90

	
	Bands FDD_E, FDD_F Note 5 
	
	-120.70
	-120.40

	
	Bands FDD_G Note 7
	
	-119.70
	-119.40

	
	Bands FDD_H
	
	-119.20
	-118.90

	RSRQNote3
	Bands FDD_A
	dB
	-17.14
	-17.14

	
	Bands FDD_B1, FDD_B2
	
	
	

	
	Bands FDD_C
	
	
	

	
	Bands FDD_D
	
	
	

	
	Bands FDD_E, FDD_F Note 5 
	
	
	

	
	Bands FDD_G Note 7
	
	
	

	
	Bands FDD_H
	
	
	

	IoNote3
	Bands FDD_A
	dBm/ 9 MHz
	-88.57
	-88.27

	
	Bands FDD_B1, FDD_B2
	
	-88.07
	-87.77

	
	Bands FDD_C
	
	-87.57
	-87.27

	
	Bands FDD_D
	
	-87.07
	-86.77

	
	Bands FDD_E, FDD_F Note 5 
	
	-86.57
	-86.27

	
	Bands FDD_G Note 7
	
	-85.57
	-85.27

	
	Bands FDD_H
	
	-85.07
	-84.77

	

	dB
	-5.20
	-5.20

	Propagation condition
	-
	AWGN

	NOTE 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 3:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 4:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 5:	For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.
NOTE 6:	E-UTRA operating band groups are as defined in clause 3.5.
NOTE 7:	Except Band 29 and Band 32.



Table 9.2.30.5-2: RSRQ FDD Inter frequency absolute accuracy requirements for the reported values
	
	Event
	Test 1
All bands

	Normal Conditions

	Lowest reported value (Cell 2)
	Cell 2
	RSRQ_0

	Highest reported value (Cell 2)
	
	RSRQ_14

	Extreme Conditions

	Lowest reported value (Cell 2)
	Cell 2
	RSRQ_0

	Highest reported value (Cell 2)
	
	RSRQ_15



Table 9.2.30.5-3: RSRQ FDD Inter frequency relative accuracy requirements for the reported values
	
	Event
	Test 1
All bands

	Normal Conditions

	Lowest reported value (Cell 2)
	Cell 1-2
	RSRQ_Cell 1 - 10

	Highest reported value (Cell 2)
	
	RSRQ_Cell 1 + 10

	Extreme Conditions

	Lowest reported value (Cell 2)
	Cell 1-2
	RSRQ_Cell 1 - 10

	Highest reported value (Cell 2)
	
	RSRQ_Cell 1 + 10



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.31	TDD-TDD inter-frequency absolute and relative RSRQ accuracies with CRS based discovery signal
9.2.31.1	Test purpose
Same test purpose as in clause 9.2.30.1.
9.2.31.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 12 and forward and supports CRS based discovery signals measurement. Applicability requires support for FGI bit 16 and 25.
9.2.31.3	Minimum conformance requirements
Same minimum conformance requirements as in clause 9.2.30.3.
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.14.2, clause 9.1.7 and A.9.2.31.
9.2.31.4	Test description
9.2.31.4.1	Initial conditions
Same initial conditions as in clause 9.2.30.4.1 with the following exceptions:
-	Message contents are defined in clause 9.2.31.4.3.
9.2.31.4.2	Test procedure
Same test procedure as in clause 9.2.30.4.2 with the following exceptions:
-	Instead of Table 9.2.30.5-1  use Table 9.2.31.5-1.
-	Instead of Table 9.2.30.5-2  use Table 9.2.31.5-2.
-	Instead of Table 9.2.30.5-3  use Table 9.2.31.5-3.
9.2.31.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 9.2.31.4.3-1: Common Exception message
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-2
Table H.3.5-4



Table 9.2.31.4.3-2: MeasResults
	Derivation Path: 3GPP TS 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	
	

	   measResultPCell EQUENCE {
	
	
	

	     rsrpResult
	INTEGER(0..97)
	
	

	     rsrqResult
	INTEGER(0..34)
	
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA 
	
	

	   }
	
	
	

	}
	
	
	



Table 9.2.31.4.3-3: MeasResultListEUTRA
	Derivation Path: 3GPP TS 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultsLIstEUTRA ::= SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	
	
	

	  physCellId
	PhysCellId of Cell 2
	INTEGER (0..503)
	

	  measResult   SEQUENCE {
	
	
	

	    rsrpResult
	
	
	

	    rsrqResult
	Not present
	
	

	  }
	
	
	

	}
	
	
	



Table 9.2.31.4.3-4: MeasObjectEUTRA-GENERIC
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.6, Table 4.6.6-2: MeasObjectEUTRA-GENERIC(f2)

	Information Element
	Value/remark
	Comment
	Condition

	MeasObjectEUTRA-GENERIC(Freq) ::= SEQUENCE {
	
	
	

	  measDS-Config-r12 CHOICE {
	Not present
	
	

	    setup SEQUENCE {
	
	
	

	      dmtc-PeriodOffset-r12 CHOICE {
	
	
	

	        ms160-r12
	10
	
	

	      }
	
	
	

	      ds-OccasionDuration-r12 CHOICE {
	
	
	

	        durationTDD-r12
	2
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



9.2.31.5	Test requirement
Table 9.2.31.5-1 defines the primary level settings including test tolerances for all tests.
The RSRP absolute accuracy shall meet the reported values test requirements in table 9.2.31.5-2.
The RSRP relative accuracy shall meet the reported values test requirements in table 9.2.31.5-3.
Table 9.2.31.5-1: RSRQ TDD—TDD Inter frequency test parameters for TDD configuration 1
	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	MHz
	10
	10

	Gap Pattern Id
	
	0
	-

	Gap Offset
	
	9
	-

	DMTC period
	ms
	-
	160

	DMTC period offset
	ms
	-
	10

	Discovery signal occasion duration
	ms
	-
	2

	Time offset between cells
	s
	0
	3

	Special subframe configuration Note1
	
	6

	Uplink-downlink configuration Note1
	
	1

	Measurement bandwidth
	

	22-27

	PDSCH Reference measurement channel defined in A.1.2
	
	R.0 TDD
	-

	PDSCH allocation
	

	13—36 
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.2
	
	R.6 TDD

	OCNG Patterns defined in D.2.1 (OP.1 TDD) and D.2.2 (OP.2 TDD)
	
	OP.1 TDD
	OP.2 TDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote2
	
	
	

	OCNG_RBNote2
	
	
	

	
Note3
	Bands TDD_A
	dBm/15 kHz
	-117.50
	-117.20

	
	Bands TDD_C
	
	-116.50
	-116.20

	
	Bands TDD_E
	
	-115.50
	-115.20

	

	dB
	-5.20
	-5.20

	RSRPNote4
	Bands TDD_A
	dBm/15 kHz
	-122.70
	-122.40

	
	Bands TDD_C
	
	-121.70
	-121.40

	
	Bands TDD_E
	
	-120.70
	-120.40

	RSRQNote4
	Bands TDD_A, TDD_C, TDD_E
	dB
	-17.14
	-17.14

	IoNote4
	Bands TDD_A
	dBm/9 MHz
	-88.57
	-88.27

	
	Bands TDD_C
	
	-87.57
	-87.27

	
	Bands TDD_E
	
	-86.57
	-86.27

	

	dB
	-5.20
	-5.20

	Propagation condition
	-
	AWGN

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 3:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 4:	RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 5:	RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 6:	E-UTRA operating band groups are as defined in clause 3.5.



Table 9.2.31.5-2: RSRQ TDD Inter frequency absolute accuracy requirements for the reported values
	
	Event
	Test 1
All bands

	Normal Conditions

	Lowest reported value (Cell 2)
	Cell 2
	RSRQ_0

	Highest reported value (Cell 2)
	
	RSRQ_14

	Extreme Conditions

	Lowest reported value (Cell 2)
	Cell 2
	RSRQ_0

	Highest reported value (Cell 2)
	
	RSRQ_15



Table 9.2.31.5-3: RSRQ TDD Inter frequency relative accuracy requirements for the reported values
	
	Event
	Test 1
All bands

	Normal Conditions

	Lowest reported value (Cell 2)
	Cell 1-2
	RSRQ_Cell 1 - 10

	Highest reported value (Cell 2)
	
	RSRQ_Cell 1 + 10

	Extreme Conditions

	Lowest reported value (Cell 2)
	Cell 1-2
	RSRQ_Cell 1 - 10

	Highest reported value (Cell 2)
	
	RSRQ_Cell 1 + 10


For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.32	FDD absolute and relative RSRQ accuracy for E-UTRAN Carrier Aggregation in CRS based discovery signal
9.2.32.1	Test purpose
The purpose of this test is to verify that the RSRQ measurement accuracy for carrier aggregation in CRS based discovery signal is within the specified limits under AWGN propagation conditions.
9.2.32.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 12 and forward and supports [CA and CRS based discovery signals measurement].
9.2.32.3	Minimum conformance requirements
RSRQ measurement of cells on the primary component carrier or any of the secondary component carrier(s) in discovery signal occasions shall meet the intrafrequency absolute accuracy requirements in 3GPP TS 36.133 [4] clause 9.1.5.1.
The accuracy requirements in Table 9.2.32.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to clause I.3.1 for a corresponding Band
Table 9.2.32.3-1: RSRQ Intra frequency absolute accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	2.5
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	3.5
	4
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.



When measurements of cells on the primary component carrier are compared with measurements of cells on any of the secondary component carrier(s), the applicable relative accuracy requirements are the RSRQ inter-frequency accuracy requirements in 3GPP TS 36.133 [4] clauses 9.1.6.2.
The accuracy requirements in Table 9.2.32.3-2 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP1,2|dBm according to clause I.3.4 for a corresponding Band


| Channel 1_Io ‑Channel 2_Io |  20 dB
Table 9.2.32.3-2: RSRQ Inter frequency relative accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	3
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	4
	4
	-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -34 dB to 2.5 dB with 0.5 dB resolution.
The mapping of measured quantity is defined in table I.4.2 and I.4.3. The range in the signalling may be larger than the guaranteed accuracy range.
Table 9.2.30.3-3: RSRQ measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_-30
	RSRQ  -34
	dB

	RSRQ_-29
	-34  RSRQ < -33.5
	dB

	…
	…
	…

	RSRQ_-02
	-20.5  RSRQ < -20
	dB

	RSRQ_-01
	-20  RSRQ < -19.5
	dB

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB

	RSRQ_35
	-3  RSRQ < -2.5
	dB

	RSRQ_36
	-2.5  RSRQ < -2
	dB

	…
	…
	…

	RSRQ_45
	2  RSRQ < 2.5
	dB

	RSRQ_46
	2.5  RSRQ
	dB



NOTE:	The ranges from RSRQ_-30 to RSRQ_-01 and from RSRQ_35 to RSRQ_46 apply for the UE who can support extended RSRQ range in 3GPP TS 36.306 [14].
The normative reference for this requirement is 3GPP TS 36.133 [4] clauses 9.1.15.1, 9.1.14.4, 9.1.7 and A.9.2.32.
9.2.32.4	Test description
9.2.32.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in 3GPP TS 36.521-1 [10] clause 5.4.2A.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as follows:
-	For UEs supporting only 2Rx in all the bands under test, use 3GPP TS 36.508 [7] Annex A, Figure group A.41 as appropriate.
-	For UEs supporting 4Rx in any of the bands under test use 3GPP TS 36.508 [7] Annex A, Figure A.90, without neighbour on Pcell. Use the 2Rx module for cells on bands supporting 2Rx and the 4Rx module for cells on bands supporting 4Rx.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.32.4.3.
4.	Cell 1 is PCell on the PCC, Cell 2 is the SCell on the Secondary Component Carrier (SCC), and Cell 3 is a neighbour cell on the SCC. PCell (Cell 1) is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test. Cell 2 and Cell 3 shall be powered OFF.
9.2.32.4.2	Test procedure
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Configure SCell according to Annex C.0, C.1 and C.2 for all downlink physical channels.
3.	The SS shall configure SCell (Cell 2) on the SCC as per 3GPP TS 36.508 [7] clause 5.2A.4.
4.	SS activates SCC by sending the activation MAC-CE (Refer TS 36.321 [11], clauses 5.13, 6.1.3.8). Wait for at least 2 seconds (Refer TS 36.133 [4], clauses 8.3.3.2).
5.	Set the parameters according to Table 9.2.32.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.
6.	SS shall transmit an RRCConnectionReconfiguration message on Cell 1.
7.	The UE shall transmit RRCConnectionReconfigurationComplete message.
8.	UE shall transmit periodically MeasurementReport messages.
9.	After 10s wait from Step 6, SS shall check the reported RSRP values in periodical MeasurementReport messages.

The reported RSRQ value of Cell 3 reported by the UE is compared to actual RSRP value according to Table 9.2.32.5-2. This counts as a Pass or Fail for the events "Cell 3". If the UE fails to report the measurement value for Cell 3, the number of failed iterations is increased by one.

The reported RSRQ value for Cell 3 is compared to the reported RSRP value for Cell1 for each MeasurementReport message according to Table 9.2.32.5-3. This counts as a Pass or Fail for the events "Cell 1-3". If the UE fails to report the measurement value for Cell 3, the number of failed iterations is increased by one.
10.	SS shall check the MeasurementReport messages transmitted by the UE until a test verdict has been achieved.
11.	If test configuration is Inter-band carrier aggregation, repeat steps 1-10 for switched PCell/SCell scenario according to the UE declared capability for UL support (within CA operation) in the individual bands.
9.2.32.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 9.2.32.4.3-1: Common Exception message
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-4
Table H.4.1-5
Table H.4.2-1



Table 9.2.32.4.3-2: MeasObjectEUTRA-GENERIC
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.6, Table 4.6.6-2: MeasObjectEUTRA-GENERIC(Freq)

	Information Element
	Value/remark
	Comment
	Condition

	MeasObjectEUTRA-GENERIC(Freq) ::= SEQUENCE {
	
	
	Freq is the frequency of the SCell on the SCC (Cell 2) and neighbouring cell on the SCC(Cell 3)

	  measDS-Config-r12 CHOICE {
	Not present
	
	

	    setup SEQUENCE {
	
	
	

	      dmtc-PeriodOffset-r12 CHOICE {
	
	
	

	        ms160-r12
	10
	
	

	      }
	
	
	

	      ds-OccasionDuration-r12 CHOICE {
	
	
	

	        durationFDD-r12
	1
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



9.2.32.5	Test requirement
Table 9.2.32.5-1 defines the primary level settings including test tolerances for all tests.
The RSRQ absolute accuracy shall meet the reported values test requirements in table 9.2.32.5-2.
The RSRQ relative accuracy shall meet the reported values test requirements in table 9.2.32.5-3.
Table 9.2.32.5-1: FDD RSRQ Carrier Aggregation Test Parameters
	Parameters
	Test 1

	
	Units
	Cell 1
	Cell 2
	Cell 3

	E-UTRA RF Channel Number
	
	1
	2
	2

	BWchannel_CA
	MHz
	10
	10
	10

	DMTC period
	
	N/A
	N/A
	160

	DMTC period offset
	
	N/A
	N/A
	10

	Discovery signal occasion duration
	
	N/A
	N/A
	1

	Timing offset to Cell 1
	s
	-
	0
	3

	Time alignment error between cell 2 and cell 1
	
	-
	 Time alignment error as specified in 3GPP TS 36.104 [29] clause 6.5.3.1
	-

	Measurement bandwidth
	

	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.1.1
	
	R.0 FDD
	R.0 FDD
	-

	PDSCH allocation
	

	13—36
	13—36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined  in A.2.1
	
	R.6 FDD
	R.6FDD
	R.6 FDD

	OCNG Patterns defined in D.1.1 (OP.1 FDD) and D.2.2 (OP.2 FDD)
	
	OP.1
FDD
	OP.1
FDD
	OP.2
FDD

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	PDSCH_RA
	
	
	
	

	PDSCH_RB
	
	
	
	

	OCNG_RANote1
	
	
	
	

	OCNG_RBNote1 
	
	
	
	

	
Note2
	Bands FDD_A
	dBm/15 kHz
	-119.5
	-116
	-116

	
	Bands FDD_C
	
	-118.5
	-115
	-115

	
	Bands FDD_D
	
	-118
	-114.5
	-114.5

	
	Bands FDD_E, FDD_F Note 6
	
	-117.5
	-114
	-114

	
	Bands FDD_G
	
	-116.5
	-113
	-113

	
	Bands FDD_H
	
	-116
	-112.5
	-112.5+

	

	dB
	-4.0
	-5.54
	-5.16

	RSRPNote3
	Bands FDD_A
	dBm/15 kHz
	-123.5
	-120
	-119.70

	
	Bands FDD_C
	
	-122.5
	-119
	-118.70

	
	Bands FDD_D
	
	-122
	-118.5
	-118.20

	
	Bands FDD_E, FDD_F Note 6
	
	-121.5
	-118
	-117.70

	
	Bands FDD_G
	
	-120.5
	-117
	-116.70

	
	Bands FDD_H
	
	-120
	-116.5
	-116.20

	RSRQNote3
	Bands FDD_A
	dB
	-16.25
	-17.40
	-17.10

	
	Bands FDD_C
	
	
	
	

	
	Bands FDD_D
	
	
	
	

	
	Bands  FDD_E, FDD_F Note 6
	
	
	
	

	
	Bands FDD_G
	
	
	
	

	
	Bands FDD_H
	
	
	
	

	IoNote3
	Bands FDD_A
	dBm/9 MHz
	-90.26
	-85.61
	-85.61

	
	Bands FDD_C
	
	-89.26
	-84.61
	-84.61

	
	Bands FDD_D
	
	-88.76
	-84.11
	-84.11

	
	Bands FDD_E, FDD_F Note 6
	
	-88.26
	-83.61
	-83.61

	
	Bands FDD_G
	
	-87.26
	-82.61
	-82.61

	
	Bands FDD_H
	
	-86.76
	-82.17+TT
	-82.17+TT

	

	dB
	-4.0
	-4.0
	-3.70

	Propagation condition
	-
	AWGN

	NOTE 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 3:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 4:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 5:	The selection of the bands for testing depends on the configuration of the carrier aggregation supported by the UEs
NOTE 6:	For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.
NOTE 7:	This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in clause C.3.3.1.
NOTE 8:	E-UTRA operating band groups are as defined in clause 3.5.



Table 9.2.32.5-2: RSRQ FDD Intra frequency absolute accuracy requirements for the reported values
	
	Event
	Test 1
All bands

	Normal Conditions

	Lowest reported value (Cell 3)
	Cell 3
	RSRQ_0

	Highest reported value (Cell 3)
	
	RSRQ_14

	Extreme Conditions

	Lowest reported value (Cell 3)
	Cell 3
	RSRQ_0

	Highest reported value (Cell 3)
	
	RSRQ_15



Table 9.2.32.5-3: RSRQ FDD Intra frequency relative accuracy requirements for the reported values
	
	Event
	Test 1
All bands

	Normal Conditions

	Lowest reported value (Cell 3)
	Cell 1-3
	RSRQ_Cell 1 - 13

	Highest reported value (Cell 3)
	
	RSRQ_Cell 1 + 8

	Extreme Conditions

	Lowest reported value (Cell 3)
	Cell 1-3
	RSRQ_Cell 1 - 13

	Highest reported value (Cell 3)
	
	RSRQ_Cell 1 + 8



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.33	TDD absolute and relative RSRQ accuracy for E-UTRAN Carrier Aggregation in CRS based discovery signal
9.2.33.1	Test purpose
The purpose of this test is to verify that the RSRQ measurement accuracy for carrier aggregation in CRS based discovery signal is within the specified limits under AWGN propagation conditions.
9.2.33.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 12 and forward and supports [CA and CRS based discovery signals measurement].
9.2.33.3	Minimum conformance requirements
Same minimum conformance requirements as in clause 9.2.32.3.
The normative reference for this requirement is 3GPP TS 36.133 [4] clauses 9.1.15.1, 9.1.14.4, 9.1.7 and A.9.2.33.
9.2.33.4	Test description
9.2.33.4.1	Initial conditions
Same initial conditions as in clause 9.2.32.4.1 with the following exceptions:
-	Message contents are defined in clause 9.2.33.4.3.
9.2.33.4.2	Test procedure
Same test procedure as in clause 9.2.32.4.2 with the following exceptions:
-	Instead of Table 9.2.32.5-1  use Table 9.2.33.5-1.
-	Instead of Table 9.2.32.5-2  use Table 9.2.33.5-2.
-	Instead of Table 9.2.32.5-3  use Table 9.2.33.5-3
9.2.33.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 9.2.33.4.3-1: Common Exception message
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-4
Table H.4.1-5
Table H.4.2-1



Table 9.2.33.4.3-2: MeasObjectEUTRA-GENERIC
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.6, Table 4.6.6-2: MeasObjectEUTRA-GENERIC(Freq)

	Information Element
	Value/remark
	Comment
	Condition

	MeasObjectEUTRA-GENERIC(Freq) ::= SEQUENCE {
	
	
	Freq is the frequency of the SCell on the SCC (Cell 2) and neighbouring cell on the SCC(Cell 3)

	  measDS-Config-r12 CHOICE {
	Not present
	
	

	    setup SEQUENCE {
	
	
	

	      dmtc-PeriodOffset-r12 CHOICE {
	
	
	

	        ms160-r12
	10
	
	

	      }
	
	
	

	      ds-OccasionDuration-r12 CHOICE {
	
	
	

	        durationTDD-r12
	2
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



9.2.33.5	Test requirement
Table 9.2.33.5-1 defines the primary level settings including test tolerances for all tests.
The RSRQ absolute accuracy shall meet the reported values test requirements in table 9.2.33.5-2.
The RSRQ relative accuracy shall meet the reported values test requirements in table 9.2.33.5-3.
Table 9.2.33.5-1: TDD RSRQ Carrier Aggregation Test Parameters
	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2
	Cell 3

	E-UTRA RF Channel Number
	
	1
	2
	2

	BWchannel
	MHz
	10

	DMTC period
	
	N/A
	N/A
	160

	DMTC period offset
	
	N/A
	N/A
	10

	Discovery signal occasion duration
	
	N/A
	N/A
	1

	Timing offset to cell 1
	s
	-
	0
	3

	Time alignment error between cell 2 and cell 1
	
	-
	 Time alignment error as specified in 3GPP TS 36.104 [29] clause 6.5.3.1
	-

	Special subframe configurationNote1 
	
	6

	Uplink-downlink configurationNote1
	
	1

	Measurement bandwidth
	

	22—27

	PDSCH Reference measurement channel defined in A.1.2
	
	R.0 TDD
	R.0 TDD
	-

	PDSCH allocation
	

	13—36 
	13—36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.2
	
	R.6 TDD
	R.6 TDD
	R.6 TDD

	OCNG Patterns defined in D.2.1 (OP.1 TDD) and D.2.2 (OP.2 TDD)
	
	OP.1 TDD
	OP.1 TDD
	OP.2
TDD

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	PDSCH_RA
	
	
	
	

	PDSCH_RB
	
	
	
	

	OCNG_RANote2
	
	
	
	

	OCNG_RBNote2
	
	
	
	

	
Note3
	Bands TDD_A
	dBm/15 kHz
	-119.5
	-116

	
	Bands TDD_C
	
	-118.5
	-115

	
	Bands TDD_E
	
	-117.5
	-114

	

	dB
	-4.0
	-5.54
	-5.16

	RSRPNote4
	Bands TDD_A
	dBm/15 kHz
	-123.5
	-120
	-119.70

	
	Bands TDD_C
	
	-122.5
	-119
	-118.70

	
	Bands TDD_E
	
	-121.5
	-118
	-117.70

	RSRQNote4
	Bands TDD_A, TDD_C, TDD_E
	dB
	-16.25
	-17.40
	-17.10

	IoNote4
	Bands TDD_A
	dBm/9 MHz
	-90.26
	-85.61

	
	Bands TDD_C
	
	-89.26
	-84.61

	
	Bands TDD_E
	
	-88.26
	-83.61

	

	dB
	-4.0
	-4.0
	-3.70

	Propagation condition
	-
	AWGN

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211 [9].
NOTE 2:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 3:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 4:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 5:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 6:	The selection of the bands for testing depends on the configuration of the carrier aggregation supported by the UEs.
NOTE 7:	This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in clause C.3.3.1.
NOTE 8:	E-UTRA operating band groups are as defined in clause 3.5.



Table 9.2.33.5-2: RSRQ TDD Intra frequency absolute accuracy requirements for the reported values
	
	Event
	Test 1
All bands

	Normal Conditions

	Lowest reported value (Cell 3)
	Cell 3
	RSRQ_0

	Highest reported value (Cell 3)
	
	RSRQ_14

	Extreme Conditions

	Lowest reported value (Cell 3)
	Cell 3
	RSRQ_0

	Highest reported value (Cell 3)
	
	RSRQ_15



Table 9.2.33.5-3: RSRQ TDD Intra frequency relative accuracy requirements for the reported values
	
	Event
	Test 1
All bands

	Normal Conditions

	Lowest reported value (Cell 3)
	Cell 1-3
	RSRQ_Cell 1 - 13

	Highest reported value (Cell 3)
	
	RSRQ_Cell 1 + 8

	Extreme Conditions

	Lowest reported value (Cell 3)
	Cell 1-3
	RSRQ_Cell 1 - 13

	Highest reported value (Cell 3)
	
	RSRQ_Cell 1 + 8



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.34 to 9.2.41	
9.2.42	FD-FDD RSRQ Intra frequency case for UE category 0
9.2.42.1	FD-FDD Intra Frequency Absolute RSRQ Accuracy for UE category 0
9.2.42.1.1	Test purpose
To verify the FD-FDD intra frequency absolute RSRQ measurement accuracy is within the specified limit for all bands.
9.2.42.1.2	Test applicability
This test applies to all types of  E-UTRA FD-FDD Category 0 UE from release 12 and forward. Applicability requires support for FGI bit 16.
9.2.42.1.3	Minimum conformance requirements
The requirements for absolute accuracy of RSRQ in this clause apply to a cell on the same frequency as that of the serving cell for category 0 UE.
The accuracy requirements in Table 9.2.42.1.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to clause B.3.1 for a corresponding Band.
At least 1 DL subframe per radio frame of measured cell is available at the UE for RSRQ measurement assuming measured cell is identified cell.
Table 9.2.42.1.3-1: RSRQ Intra frequency absolute accuracy for UE category 0
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	3.5
	5
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	4.5
	5
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in clauses B.4.2 and B.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.13.3 and A.9.2.42.1.
9.2.42.1.4	Test description
9.2.42.1.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.20 using only main UE Tx/Rx antenna.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.42.1.4.3.
4.	All cells are in the same carrier frequency. Cell 1 is the serving cell and Cell 2 is the target cell. Cell 1 is the cell used for connection setup with the power levels set according to Annex C.0 and C.1 for this test.
9.2.42.1.4.2	Test procedure
1.	Ensure that the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to Table 9.2.42.1.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.
3.	SS shall transmit an RRCConnectionReconfiguration message on Cell 1.
4.	The UE shall transmit RRCConnectionReconfigurationComplete message.
5.	UE shall transmit periodically MeasurementReport messages.
6.	After 10s wait from Step 3, SS shall check RSRQ reported value in periodical MeasurementReport messages. The RSRQ value of Cell 2 reported by the UE is compared to the actual RSRQ value according to Table 9.2.42.1.5-2. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
7.	SS shall check the MeasurementReport messages transmitted by the UE until the confidence level according to Tables G.2.3-1 in clause G.2 is achieved.
8.	Repeat step 1-7 for each sub-test in Table 9.2.42.1.5-1 as appropriate.
9.2.42.1.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 9.2.42.1.4.3-1: Common Exception messages for RSRQ FD-FDD Intra frequency absolute accuracy test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-2
Table H.3.5-4



Table 9.2.42.1.4.3-2: MeasResults: Additional RSRQ FD-FDD Intra frequency absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	Identifies the measurement identity for which the reporting being performed
	

	   measResultPCell SEQUENCE {
	
	
	

	     rsrpResult
	INTEGER(0..97)
	Set according to specific test
	

	     rsrqResult
	INTEGER(0..34)
	Set according to specific test
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA 
	
	

	   }
	
	
	

	}
	
	
	



Table 9.2.42.1.4.3-3: MeasResultListEUTRA: Additional RSRQ FD-FDD Intra frequency absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultListEUTRA::= SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	
	
	

	  physCellId
	PhysCellId from Cell2
	
	

	  measResult SEQUENCE {
	
	
	

	    rsrpResult
	
	Set according to specific test
	

	    rsrqResult
	Not present
	
	

	  }
	
	
	

	}
	
	
	



9.2.42.1.5	Test requirement
Table 9.2.42.1.5-1 defines the primary level settings including test tolerances for all tests.
Each RSRQ FDD intra-frequency absolute accuracy test shall meet the reported values test requirements in table 9.2.42.1.5-2.
Table 9.2.42.1.5-1: FD-FDD RSRQ Intra frequency test parameters for UE category 0
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Measurement bandwidth
	

	22—27
	22—27 
	22—27 

	PDSCH Reference measurement channel defined in A.3.1.1.3
	
	R.13 FDD
	-
	R.13 FDD
	-
	R.13 FDD
	-

	PDSCH allocation
	

	13—36 
	-
	13—36 
	-
	13—36 
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2.1
	
	R.6 FDD
	R.6 FDD
	R.6 FDD

	OCNG Patterns defined in A.3.2.1.1 (OP.1 FDD) and A.3.2.1.2 (OP.2 FDD)
	
	OP.1 FDD
	OP.2 FDD
	OP.1 FDD
	OP.2 FDD
	OP.1 FDD
	OP.2 FDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	
	
	

	OCNG_RBNote1 
	
	
	
	
	
	
	

	
Note2
	Bands FDD_A
	dBm/15 kHz
	-85.81
	-103.85
	-116

	
	Bands FDD_B1, FDD_B2
	
	
	
	-115.5

	
	Bands FDD_C
	
	
	
	-115

	
	Bands FDD_D
	
	
	
	-114.5

	
	Bands FDD_E, FDD_F Note 5 
	
	
	
	-114

	
	Bands FDD_G Note 7
	
	
	
	-113

	
	Bands FDD_H
	
	
	
	-112.5

	

	dB
	3
	3
	-2.9
	-2.9
	-3.6
	-3.6

	

	dB
	- 1.76
	-1.76
	-4.7
	-4.7
	-5.17
	-5.17

	RSRPNote3
	Bands FDD_A
	dBm/15 kHz
	-82.81
	-82.81
	-106.75
	-106.75
	-119.60
	-119.60

	
	Bands FDD_B1, FDD_B2
	
	
	
	
	
	-119.10
	-119.10

	
	Bands FDD_C
	
	
	
	
	
	-118.60
	-118.60

	
	Bands FDD_D
	
	
	
	
	
	-118.10
	-118.10

	
	Bands FDD_E, FDD_F Note 4 
	
	
	
	
	
	-117.60
	-117.60

	
	Bands FDD_G Note 6
	
	
	
	
	
	-116.60
	-116.60T

	
	Bands FDD_H
	
	
	
	
	
	-116.10
	-116.10

	RSRQNote3
	Bands FDD_A
	dB
	-14.77
	-14.77
	-16.76
	-16.76
	-17.12
	-17.12

	
	Bands FDD_B1, FDD_B2
	
	
	
	
	
	
	

	
	Bands FDD_C
	
	
	
	
	
	
	

	
	Bands FDD_D
	
	
	
	
	
	
	

	
	Bands FDD_E, FDD_F Note 45 
	
	
	
	
	
	
	

	
	Bands FDD_G Note 6
	
	
	
	
	
	
	

	
	Bands FDD_H
	
	
	
	
	
	
	

	IoNote3
	Bands FDD_A
	dBm/9 MHz
	-51.05
	-73
	-85.49

	
	Bands FDD_B1, FDD_B2
	
	
	
	-84.99

	
	Bands FDD_C
	
	
	
	-84.49

	
	Bands FDD_D
	
	
	
	-83.99

	
	Bands FDD_E, FDD_F Note 4 
	
	
	
	-83.49

	
	Bands FDD_G Note 6
	
	
	
	-82.49

	
	Bands FDD_H
	
	
	
	-81.99

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	Correlation Matrix and Antenna Configuration
	
	1x1
	1x1
	1x1

	NOTE 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 3:	Es/Iot, RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 4:	For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.
NOTE 5:	E-UTRA operating band groups are as defined in clause 3.5.
NOTE 6:	Except Band 29 and Band 32.



Table 9.2.42.1.5-2: RSRQ FD-FDD Intra frequency absolute accuracy requirements for the reported values for UE category 0
	
	Test 1
	Test 2
	Test 3

	
	All bands
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 2)
	RSRQ_02
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_18
	RSRQ_16
	RSRQ_16

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_00
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_21
	RSRQ_17
	RSRQ_17



9.2.43	HD-FDD RSRQ Intra frequency case for UE category 0
9.2.43.1	HD-FDD Intra Frequency Absolute RSRQ Accuracy for UE category 0
9.2.43.1.1	Test purpose
To verify the HD-FDD intra frequency absolute RSRQ measurement accuracy is within the specified limit for all bands.
9.2.43.1.2	Test applicability
This test applies to all types of E-UTRA HD-FDD Category 0 UE from release 12 and forward. Applicability requires support for FGI bit 16.
9.2.43.1.3	Minimum conformance requirements
The requirements for absolute accuracy of RSRQ in this clause apply to a cell on the same frequency as that of the serving cell for category 0 UE.
The accuracy requirements in Table 9.2.43.1.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to clause B.3.1 for a corresponding Band.
At least 1 DL subframe per radio frame of measured cell is available at the UE for RSRQ measurement assuming measured cell is identified cell.
Table 9.2.43.1.3-1: RSRQ Intra frequency absolute accuracy for UE category 0
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	3.5
	5
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	4.5
	5
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in clauses B.4.2 and B.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.13.3 and A.9.2.43.1.
9.2.43.1.4	Test description
9.2.43.1.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.20 using only main UE Tx/Rx antenna.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.43.1.4.3.
4.	All cells are in the same carrier frequency. Cell 1 is the serving cell and Cell 2 is the target cell. Cell 1 is the cell used for connection setup with the power levels set according to Annex C.0 and C.1 for this test.
9.2.43.1.4.2	Test procedure
1.	Ensure that the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to Table 9.2.43.1.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.
3.	SS shall transmit an RRCConnectionReconfiguration message on Cell 1.
4.	The UE shall transmit RRCConnectionReconfigurationComplete message.
5.	UE shall transmit periodically MeasurementReport messages.
6.	After 10s wait from Step 3, SS shall check RSRQ reported value in periodical MeasurementReport messages. The RSRQ value of Cell 2 reported by the UE is compared to the actual RSRQ value according to Table 9.2.43.1.5-2. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
7.	SS shall check the MeasurementReport messages transmitted by the UE until the confidence level according to Tables G.2.3-1 in clause G.2 is achieved.
8.	Repeat step 1-7 for each sub-test in Table 9.2.43.1.5-1 as appropriate.
9.2.43.1.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 9.2.43.1.4.3-1: Common Exception messages for RSRQ HD-FDD Intra frequency absolute accuracy test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-2
Table H.3.5-4



Table 9.2.43.1.4.3-2: MeasResults: Additional RSRQ HD-FDD Intra frequency absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	Identifies the measurement identity for which the reporting being performed
	

	   measResultPCell SEQUENCE {
	
	
	

	     rsrpResult
	INTEGER(0..97)
	Set according to specific test
	

	     rsrqResult
	INTEGER(0..34)
	Set according to specific test
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA 
	
	

	   }
	
	
	

	}
	
	
	



Table 9.2.43.1.4.3-3: MeasResultListEUTRA: Additional RSRQ HD-FDD Intra frequency absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultListEUTRA::= SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	
	
	

	  physCellId
	PhysCellId from Cell2
	
	

	  measResult SEQUENCE {
	
	
	

	    rsrpResult
	
	Set according to specific test
	

	    rsrqResult
	Not present
	
	

	  }
	
	
	

	}
	
	
	



9.2.43.1.5	Test requirement
Table 9.2.43.1.5-1 defines the primary level settings including test tolerances for all tests.
Each RSRQ FDD intra-frequency absolute accuracy test shall meet the reported values test requirements in table 9.2.43.1.5-2.
Table 9.2.43.1.5-1: HD-FDD RSRQ Intra frequency test parameters for UE category 0
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Measurement bandwidth
	

	22—27
	22—27 
	22—27 

	PDSCH Reference measurement channel defined in A.3.1.1.4
	
	R.1 HD-FDD
	-
	R.1 HD-FDD
	-
	R.1 HD-FDD
	-

	PDSCH allocation
	

	13—36 
	-
	13—36 
	-
	13—36 
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2.3
	
	R.3 HD-FDD
	R.3 HD-FDD
	R.3 HD-FDD

	OCNG Patterns defined in A.3.2.1.1 (OP.1 FDD) and A.3.2.1.2 (OP.2 FDD)
	
	OP.1 FDD
	OP.2 FDD
	OP.1 FDD
	OP.2 FDD
	OP.1 FDD
	OP.2 FDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	
	
	

	OCNG_RBNote1 
	
	
	
	
	
	
	

	
Note2
	Bands FDD_A
	dBm/15 kHz
	-85.81
	-103.85
	-116

	
	Bands FDD_B1, FDD_B2
	
	
	
	-115.5

	
	Bands FDD_C
	
	
	
	-115

	
	Bands FDD_D
	
	
	
	-114.5

	
	Bands FDD_E, FDD_F Note 4 
	
	
	
	-114

	
	Bands FDD_G Note 7
	
	
	
	-113

	
	Bands FDD_H
	
	
	
	-112.5

	

	dB
	3
	3
	-2.9
	-2.9
	-3.6
	-3.6

	

	dB
	-1.76
	-1.76
	-4.7
	-4.7
	-5.17
	-5.17

	RSRPNote3
	Bands FDD_A
	dBm/15 kHz
	-82.81
	-82.81
	-106.75
	-106.75
	-119.60
	-119.60

	
	Bands FDD_B1, FDD_B2
	
	
	
	
	
	-119.10
	-119.10

	
	Bands FDD_C
	
	
	
	
	
	-118.60
	-118.60

	
	Bands FDD_D
	
	
	
	
	
	-118.10
	-118.10

	
	Bands FDD_E, FDD_F Note 4 
	
	
	
	
	
	-117.60
	-117.60

	
	Bands FDD_G Note 6
	
	
	
	
	
	-116.60
	-116.60

	
	Bands FDD_H
	
	
	
	
	
	-116.10
	-116.10

	RSRQNote3
	Bands FDD_A
	dB
	-14.77
	-14.77
	-16.76
	-16.76
	-17.12
	-17.12

	
	Bands FDD_B1, FDD_B2
	
	
	
	
	
	
	

	
	Bands FDD_C
	
	
	
	
	
	
	

	
	Bands FDD_D
	
	
	
	
	
	
	

	
	Bands FDD_E, FDD_F Note 4 
	
	
	
	
	
	
	

	
	Bands FDD_G Note 6
	
	
	
	
	
	
	

	
	Bands FDD_H
	
	
	
	
	
	
	

	IoNote3
	Bands FDD_A
	dBm/9 MHz
	-51.05
	-73
	-85.49

	
	Bands FDD_B1, FDD_B2
	
	
	
	-84.99

	
	Bands FDD_C
	
	
	
	-84.49

	
	Bands FDD_D
	
	
	
	-83.99

	
	Bands FDD_E, FDD_F Note 4 
	
	
	
	-83.49

	
	Bands FDD_G Note 6
	
	
	
	-82.49

	
	Bands FDD_H
	
	
	
	-81.99

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	Correlation Matrix and Antenna Configuration
	
	1x1
	1x1
	1x1

	NOTE 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 3:	Es/Iot, RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 4:	For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.
NOTE 5:	E-UTRA operating band groups are as defined in clause 3.5.
NOTE 6:	Except Band 29 and Band 32.



Table 9.2.43.1.5-2: RSRQ FD-FDD Intra frequency absolute accuracy requirements for the reported values for UE category 0
	
	Test 1
	Test 2
	Test 3

	
	All bands
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 2)
	RSRQ_02
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_18
	RSRQ_16
	RSRQ_16

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_00
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_21
	RSRQ_17
	RSRQ_17



9.2.44	TDD RSRQ Intra frequency case for UE category 0
9.2.44.1	TDD Intra Frequency Absolute RSRQ Accuracy for UE category 0
Editor's notes: This test is incomplete. The following aspects are either missing or not yet determined:
9.2.44.1.1	Test purpose
To verify the TDD intra frequency absolute RSRQ measurement accuracy is within the specified limit for all bands.
9.2.44.1.2	Test applicability
This test applies to all types of  E-UTRA TDD Category 0 UE from release 12 and forward. Applicability requires support for FGI bit 16.
9.2.44.1.3 	Minimum conformance requirements
The requirements for absolute accuracy of RSRQ in this clause apply to a cell on the same frequency as that of the serving cell for category 0 UE.
The accuracy requirements in Table 9.2.44.1.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to clause B.3.1 for a corresponding Band.
At least 1 DL subframe per radio frame of measured cell is available at the UE for RSRQ measurement assuming measured cell is identified cell.
Table 9.2.44.1.3-1: RSRQ Intra frequency absolute accuracy for UE category 0 
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	3.5
	5
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	4.5
	5
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in clauses B.4.2 and B.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 9.1.13.3 and A.9.2.44.1.
9.2.44.1.4	Test description
9.2.44.1.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.20 using only main UE Tx/Rx antenna.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.44.1.4.3.
4.	All cells are in the same carrier frequency. Cell 1 is the serving cell and Cell 2 is the target cell. Cell 1 is the cell used for connection setup with the power levels set according to Annex C.0 and C.1 for this test.
9.2.44.1.4.2	Test procedure
1.	Ensure that the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to Table 9.2.44.1.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.
3.	SS shall transmit an RRCConnectionReconfiguration message on Cell 1.
4.	The UE shall transmit RRCConnectionReconfigurationComplete message.
5.	UE shall transmit periodically MeasurementReport messages.
6.	After 10s wait from Step 3, SS shall check RSRQ reported value in periodical MeasurementReport messages. The RSRQ value of Cell 2 reported by the UE is compared to the actual RSRQ value according to Table 9.2.44.1.5-2. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
7.	SS shall check the MeasurementReport messages transmitted by the UE until the confidence level according to Tables G.2.3-1 in clause G.2 is achieved.
8.	Repeat step 1-7 for each sub-test in Table 9.2.44.1.5-1 as appropriate.
9.2.44.1.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 9.2.44.1.4.3-1: Common Exception messages for RSRQ TDD Intra frequency absolute accuracy test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-2
Table H.3.5-4



Table 9.2.44.1.4.3-2: MeasResults: Additional RSRQ TDD Intra frequency absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	Identifies the measurement identity for which the reporting being performed
	

	   measResultPCell SEQUENCE {
	
	
	

	     rsrpResult
	INTEGER(0..97)
	Set according to specific test
	

	     rsrqResult
	INTEGER(0..34)
	Set according to specific test
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA 
	
	

	   }
	
	
	

	}
	
	
	



Table 9.2.44.1.4.3-3: MeasResultListEUTRA: Additional RSRQ TDD Intra frequency absolute accuracy test requirement
	Derivation Path: 3GPP TS 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultListEUTRA::= SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	
	
	

	  physCellId
	PhysCellId from Cell2
	
	

	  measResult SEQUENCE {
	
	
	

	    rsrpResult
	
	Set according to specific test
	

	    rsrqResult
	Not present
	
	

	  }
	
	
	

	}
	
	
	



9.2.44.1.5	Test requirement
Table 9.2.44.1.5-1 defines the primary level settings including test tolerances for all tests.
Each RSRQ TDD intra-frequency absolute accuracy test shall meet the reported values test requirements in table 9.2.44.1.5-2.Table 9.2.44.1.5-1: TDD RSRQ Intra frequency test parameters for UE category 0
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Special subframe configurationNote1 
	
	6
	6
	6

	Uplink-downlink configurationNote1
	
	1
	1
	1

	Measurement bandwidth
	

	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.3.1.1.5
	
	R.12 TDD
	-
	R.12 TDD
	-
	R.12 TDD
	-

	PDSCH allocation
	

	13—36
	-
	13—36
	-
	13—36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2.2
	
	R.6 TDD
	R.6 TDD
	R.6 TDD

	OCNG Patterns defined in A.3.2.2.1 (OP.1 TDD) and A.3.2.2.2 (OP.2 TDD)
	
	OP.1 TDD
	OP.2 TDD
	OP.1 TDD
	OP.2 TDD
	OP.1 TDD
	OP.2 TDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote2
	
	
	
	
	
	
	

	OCNG_RBNote2 
	
	
	
	
	
	
	

	
Note3
	Bands TDD_A
	dBm/15 kHz
	-85.81
	-103.85
	-116

	
	Bands TDD_C
	
	
	
	-115

	
	Bands TDD_E
	
	
	
	-114

	

	dB
	3
	3
	-2.9
	-2.9
	-3.6
	-3.6

	

	dB
	-1.76
	-1.76
	-4.7
	-4.7
	-5.17
	-5.17

	RSRPNote4
	Bands TDD_A
	dBm/15 kHz
	-82.81
	-82.81
	-106.75
	-106.75
	-119.60
	-119.60

	
	Bands TDD_C
	
	
	
	
	
	-118.60
	-118.60

	
	Bands TDD_E
	
	
	
	
	
	-117.60
	-117.60

	RSRQNote4
	Bands TDD_A, TDD_C, TDD_E
	dB
	-14.77
	-14.77
	-16.76
	-16.76
	-17.12
	-17.12

	IoNote4
	Bands TDD_A
	dBm/9 MHz
	-51.05
	-73
	-85.49

	
	Bands TDD_C
	
	
	
	-84.49

	
	Bands TDD_E
	
	
	
	-83.49

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	Correlation Matrix and Antenna Configuration
	
	1x1
	1x1
	1x1

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 3:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 4:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 5:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 6:	E-UTRA operating band groups are as defined in clause 3.5.



Table 9.2.44.1.5-2: RSRQ FD-FDD Intra frequency absolute accuracy requirements for the reported values for UE category 0
	
	Test 1
	Test 2
	Test 3

	
	All bands
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 2)
	RSRQ_02
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_18
	RSRQ_16
	RSRQ_16

	Extreme Conditions

	Lowest reported value (Cell 2)
	RSRQ_00
	RSRQ_00
	RSRQ_00

	Highest reported value (Cell 2)
	RSRQ_21
	RSRQ_17
	RSRQ_17



9.2.45 to 9.2.50	
9.2.51	FS3 Intra frequency absolute and relative RSRQ accuracies with FDD PCell
9.2.51.1	Test purpose
The purpose of this test is to verify that the FDD intra frequency RSRQ absolute and relative measurement accuracies in carrier aggregation with frame structure 3 in the configured DMTC occasion are within the specified limits. This test will verify the absolute RSRQ accuracy requirement of the secondary component carrier defined in clause 9.1.19.2 of 3GPP TS 36.133. The test will also verify the primary and secondary component carrier relative RSRQ accuracy requirement defined in clause 9.1.19.4 of 3GPP TS 36.133.
9.2.51.2	Test applicability
This test applies to all types of E-UTRA FDD UE Release 13 and forward that support downlink LAAwith FDD as PCell.
9.2.51.3	Minimum conformance requirements
The requirements in this clause are for the measurements on cells of E-UTRA carriers operated under frame structure 3 on one SCC.
Absolute RSRQ measurements of cells on SCC shall meet the intra-frequency absolute accuracy requirements in clause 9.1.18.3.4 in 3GPP TS 36.133.
The accuracy requirements in Table 9.2.51.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to Annex B.3.21.2 of [4] for a corresponding Band.
The discovery signal occasion does not contain any MBSFN subframe and contains at least four CRS symbols over two adjacent slots.
Table 9.2.51.3-1: RSRQ intra frequency absolute accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	2.5
	4
	-3 dB
	FS3_G
	-118
	-50

	3.5
	4
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.



The relative accuracy of RSRQ in inter frequency case is defined as the RSRQ measured from one cell compared to the RSRQ measured from another cell on a different frequency.
The accuracy requirements in Table 9.2.51.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 clause 7.3 for reference sensitivity are fulfilled.
RSRP1,2|dBm according to Annex B.3.24.2 of [4]for a corresponding Band.


| Channel 1_Io ‑Channel 2_Io |  20 dB
The discovery signal occasion does not contain any MBSFN subframe and contains at least four CRS symbols over two adjacent slots.
Table 9.2.51.3-1: RSRQ inter-frequency relative accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	3
	4
	-3 dB
	FS3_G
	-118
	-50

	4
	4
	-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -34 dB to 2.5 dB with 0.5 dB resolution.
The mapping of measured quantity is defined in table 9.1.7-1. The range in the signalling may be larger than the guaranteed accuracy range.
Table 9.1.7-1: RSRQ measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_-30
	RSRQ  -34
	dB

	RSRQ_-29
	-34  RSRQ < -33.5
	dB

	…
	…
	…

	RSRQ_-02
	-20.5  RSRQ < -20
	dB

	RSRQ_-01
	-20  RSRQ < -19.5
	dB

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB

	RSRQ_35
	-3  RSRQ < -2.5
	dB

	RSRQ_36
	-2.5  RSRQ < -2
	dB

	…
	…
	…

	RSRQ_45
	2  RSRQ < 2.5
	dB

	RSRQ_46
	2.5  RSRQ
	dB



NOTE:	The ranges from RSRQ_-30 to RSRQ_-01 and from RSRQ_35 to RSRQ_46 apply for the UE who can support extended RSRQ range in 3GPP TS 36.306 [14].
The normative reference for this requirement is 3GPP TS 36.133 [4] clauses 9.1.19.2, 9.1.19.3 and A.9.2.51.
9.2.51.4	Test description
9.2.51.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-2 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.
Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by UE from Table 9.2.51.5-1 as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in 3GPP TS 36.521-1 [10] clause 5.4.2A.
1	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A, Figure A.41 as appropriate for UE supporting only 2Rx RF bands on all CC and Annex A, Figure A.X3 (without faders on active cells and without neighbour on Pcell) for UE supporting 4Rx RF band on any of the CC.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.51.4.3.
4.	Cell 1 is PCell in FDD on the primary component carrier, Cell 2 is SCell on SCC1 with frame structure 3, and Cell 3 is a neighbouring cell on the same CC as Cell2. Cell 1 is the cell used for connection setup with the power levels set according to Annex C.0 and C.1 for this test. Cell 2 and Cell 3 shall be powered OFF.
9.2.51.4.2	Test procedure
In this test case, Cell1 is PCell on the primary component carrier, Cell2 is SCell on the secondary component carrier with frame structure 3 and activated, and Cell3 is the neighbouring cell on the same secondary component carrier of Cell2. The test parameters are given in Table 9.2.51.5-1. The DMTC configuration for Cell2 and Cell3 is provided to the UE in the measDS-Config before the start of the test in test procedure step 8.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Configure SCells according to Annex C.0 and C.1 for all downlink physical channels.
3.	The SS shall configure SCell (Cell2) on the SCC as per 3GPP TS 36.508 [7] clause 5.2A.4.
4.	The SS activates SCC by sending the MAC-CE according to 3GPP TS 36.321 [11] clauses 5.13 and 6.1.3.8. Wait for at least 2 seconds as per 3GPP TS 36.133 [4] clause 8.3.3.2.
5.	Set the parameters according to Table 9.2.51.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.
6.	The SS shall transmit an RRCConnectionReconfiguration message on Cell 1.
7.	The UE shall transmit an RRCConnectionReconfigurationComplete message.
8.	The UE shall transmit periodically MeasurementReport messages.
9.	After 10s wait from Step 6, SS shall check the reported RSRQ values in periodical MeasurementReport messages.
	The reported RSRQ values for Cell 3 by the UE are compared to the actual RSRQ values according to Table 9.2.51.5-2. This counts respectively as a Pass or Fail for the events "Cell 3". If the UE fails to report the measurement value for Cell 3, the number of failed iterations for the respective event "Cell 3" is increased by one.
	The reported RSRQ values for Cell3 are compared to the reported RSRQ value for other cells for each MeasurementReport message according to Table 9.2.51.5-3. These count respectively as a Pass or Fail for the event "Cell 1-3". If the UE fails to report the measurement value for Cell 3, the number of failed iterations is increased by one.
10.	The SS shall check the MeasurementReport messages transmitted by the UE until a test verdict has been achieved.
Each of the events "Cell 3", "Cell 1-3", is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in clause G.2 is achieved. Different events may require different times for a verdict.
If both events pass for each scenario, the test passes. If one event fails, the test fails.
9.2.51.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 9.2.51.4.3-1: Common Exception messages for FDD intra frequency absolute and relative RSRQ accuracies for SCell with frame structure 3 test requirements
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-4
Table H.4.1-5
Table H.4.2-1



Table 9.2.51.4.3-2: MeasDS-Config: Additional Exception messages for FDD intra frequency absolute and relative RSRQ accuracies for SCell with frame structure 3 test requirement
	Derivation Path: 3GPP TS 36.508, clause 4.6.6

	Information Element
	Value/remark
	Comment
	Condition

	MeasDS-Config-DEFAULT ::= CHOICE {
	
	
	

	  release
	NULL
	
	

	  setup SEQUENCE {
	
	
	

	    dmtc-PeriodOffset-r12 CHOICE {
	
	
	

	      Ms40-r12	
	10
	
	

	    }
	
	
	

	    ds-OccasionDuration-r12 CHOICE {
	
	
	

	      durationTDD-r12
	2
	
	LAA SCell

	    }
	
	
	

	    measCSI-RS-ToRemoveList-r12
	Not present
	
	

	    measCSI-RS-ToAddModList-r12
	Not present
	
	

	      
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



9.2.51.5	Test requirement
Table 9.2.51.5-1 defines the primary level settings including test tolerances for all tests.
The RSRQ absolute accuracy shall meet the reported values test requirements in Table 9.2.51.5-2.
The RSRQ relative accuracy shall meet the reported values test requirements in Table 9.2.51.5-3.
Table 9.2.51.5-1: Test parameters for FDD RSRQ accuracies of Scell with FS3
	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2
	Cell3

	E-UTRA RF Channel Number
	
	1
	2
	2

	BWchannel 
	MHz
	5MHz: NRB,c = 25
10MHz: NRB,c = 50
20MHz: NRB,c = 100
	20
	20

	DMTC period
	ms
	N/A
	40
	40

	DMTC period offset
	
	N/A
	10
	10

	Discovery signal occasion duration
	ms
	N/A
	1
	1

	LBT model 
	
	N/A
	N/A
	C.3.5

	Timing offset to cell1
	s
	-
	0
	3

	Time alignment error between cell 2 and cell 1
	
	-
	 Time alignment error as specified in 3GPP TS 36.104 [30] clause 6.5.3.1.
	-

	Measurement bandwidth
	

	5MHz:  10-15
10MHz: 22-27
20MHz: 47-52
	47-52
	47-52

	PDSCH Reference measurement channel defined in A.1
	
	5MHz: R.5 FDD
10MHz: R.0 FDD
20MHz: R.4 FDD
	R.0 FS3
	-

	PDSCH allocation
	

	5MHz:
7-17
10MHz: 13-36
20MHz: 38-61
	38-61
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2
	
	5MHz: R.11 FDD
10MHz: R.6 FDD
20MHz: R.10 FDD
	R.0 FS3
	R.0 FS3

	OCNG Patterns defined in D.1
	
	5MHz: OP.15 FDD
10MHz: OP.1 FDD
20MHz: OP.11 FDD
	OP.13 FDD
	OP.14 FDD

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	PDSCH_RA
	
	
	
	

	PDSCH_RB
	
	
	
	

	OCNG_RA Note1
	
	
	
	

	OCNG_RB Note1
	
	
	
	

	
Note2
	Bands FDD_A
	dBm/15 kHz
	-119.5
	-

	
	Bands FDD_B1, FDD_B2
	
	-119
	

	
	Bands FDD_C
	
	-118.5
	

	
	Bands FDD_D
	
	-118
	

	
	Bands FDD_E, FDD_F Note 6
	
	-117.5
	

	
	Bands FDD_G
	
	-116.5
	

	
	Bands FDD_H
	
	-116
	

	
	Bands FS3_G
	
	-
	
[( for Channel 1 +3.5dB)]

	

	
	dB
	-4
	-5.54Note9
	-5.16

	RSRPNote3
	Bands FDD_A
	dBm/15 kHz
	-123.5
	-

	
	Bands FDD_B1, FDD_B2
	
	-123
	

	
	Bands FDD_C
	
	-122.5
	

	
	Bands FDD_D
	
	-122
	

	
	Bands FDD_E, FDD_F Note 6
	
	-121.5
	

	
	Bands FDD_G
	
	-120.5
	

	
	Bands FDD_H
	
	-120
	

	
	Bands FS3_G
	
	-
	(RSRP for Cell 1 +3.8dB)
	(RSRP for Cell 1 +3.8dB)

	RSRQNote3
	Bands FDD_A
	dBm/15 kHz
	-16.25
	-

	
	Bands FDD_B1, FDD_B2
	
	
	

	
	Bands FDD_C
	
	
	

	
	Bands FDD_D
	
	
	

	
	Bands FDD_E, FDD_F Note 6
	
	
	

	
	Bands FDD_G
	
	
	

	
	Bands FDD_H
	
	
	

	
	Bands FS3_G
	
	-
	-17.40Note9
	-17.10

	IoNote3
	Bands FDD_A
	5MHz: dBm/4.5MHz 

10MHz: dBm/9MHz

20MHz: dBm/18MHz
	-90.26 +10log(NRB,c/50)
	-

	
	Bands FDD_B1, FDD_B2
	
	-89.76 +10log(NRB,c/50)
	

	
	Bands FDD_C
	
	-89.26 +10log(NRB,c/50)
	

	
	Bands FDD_D
	
	-88.76 +10log(NRB,c/50)
	

	
	Bands FDD_E, FDD_F Note 6
	
	-88.26 +10log(NRB,c/50)
	

	
	Bands FDD_G
	
	-87.26 +10log(NRB,c/50)
	

	
	Bands FDD_H
	
	-86.76 +10log(NRB,c/50)
	

	
	Bands FS3_G
	
	-
	(Io for Channel 1 +4.59dBNote9)
	(Io for Channel 1 +4.59dB)

	

	
	dB
	-4
	-4
	-3.7

	Propagation condition
	-
	AWGN

	NOTE 1:	OCNG shall be used such that cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. For cells with LBT model, OCNG is transmitted only in subframes with downlink transmission bursts, and is not transmitted during muted subframes or during DMTC windows.

NOTE 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 3:	RSRP, RSRQ and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves. 
NOTE 4:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 5:	The selection of the bands for testing depends on the configuration of the carrier aggregation supported by the UEs.
NOTE 6:	For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz
NOTE 7:	This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in clause C.3.3.1.
NOTE 8:	E-UTRA operating band groups are as defined in clause 3.5.
NOTE 9:	The value is corresponding to DRS transmission through LBT operation in Cell3.
NOTE 10:	For Band 74, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 1475.9-1510.9 MHz.



Table 9.2.51.5-2: RSRQ absolute accuracy requirements for the reported values for FDD RSRQ accuracies of Scell with FS3
	
	Event
	All bands

	Normal Conditions 

	Lowest reported value (Cell 3)
	Cell 3
	RSRQ_0

	Highest reported value (Cell 3)
	
	RSRQ_14

	Extreme Conditions

	Lowest reported value (Cell 3)
	Cell 3
	RSRQ_0

	Highest reported value (Cell 3)
	
	RSRQ_15



Table 9.2.51.5-3: RSRQ relative accuracy requirements for the reported values for FDD RSRQ accuracies of Scell with FS3
	
	Event
	All bands

	Normal Conditions 

	Lowest reported value (Cell 3)
	Cell 1-3
	RSRQ_Cell1 – 12

	Highest reported value (Cell 3)
	
	RSRQ_Cell 1 + 9

	Extreme Conditions

	Lowest reported value (Cell 3)
	Cell 1-3
	RSRQ_Cell 1 – 12

	Highest reported value (Cell 3)
	
	RSRQ_Cell 1 + 9



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.52	FS3 Intra frequency absolute and relative RSRQ accuracies with TDD PCell
9.2.52.1	Test purpose
The purpose of this test is to verify that the TDD intra frequency RSRQ absolute and relative measurement accuracies in carrier aggregation with frame structure 3 in the configured DMTC occasion are within the specified limits. This test will verify the absolute RSRQ accuracy requirement of the secondary component carrier defined in clause 9.1.19.2 of 3GPP TS 36.133. The test will also verify the primary and secondary component carrier relative RSRQ accuracy requirement defined in clause 9.1.19.4 of 3GPP TS 36.133.
9.2.52.2	Test applicability
This test applies to all types of E-UTRA TDD UE Release 13 and forward that support downlink LAAwith TDD as PCell.
9.2.52.3	Minimum conformance requirements
The requirements in this clause are for the measurements on cells of E-UTRA carriers operated under frame structure 3 on one SCC.
Absolute RSRQ measurements of cells on SCC shall meet the intra-frequency absolute accuracy requirements in clause 9.1.18.3.4 in 3GPP TS 36.133.
The accuracy requirements in Table 9.2.52.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to Annex B.3.21.2 of [4] for a corresponding Band.
The discovery signal occasion does not contain any MBSFN subframe and contains at least four CRS symbols over two adjacent slots.
Table 9.2.52.3-1: RSRQ intra frequency absolute accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	2.5
	4
	-3 dB
	FS3_G
	-118
	-50

	3.5
	4
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.



The relative accuracy of RSRQ in inter frequency case is defined as the RSRQ measured from one cell compared to the RSRQ measured from another cell on a different frequency.
The accuracy requirements in Table 9.2.52.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 clause 7.3 for reference sensitivity are fulfilled.
RSRP1,2|dBm according to Annex B.3.24.2 of [4] for a corresponding Band.


| Channel 1_Io ‑Channel 2_Io |  20 dB
The discovery signal occasion does not contain any MBSFN subframe and contains at least four CRS symbols over two adjacent slots.
Table 9.2.52.3-1: RSRQ inter-frequency relative accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	3
	4
	-3 dB
	FS3_G
	-118
	-50

	4
	4
	-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -34 dB to 2.5 dB with 0.5 dB resolution.
The mapping of measured quantity is defined in table 9.2.52.3-2. The range in the signalling may be larger than the guaranteed accuracy range.
Table 9.2.52.3-2: RSRQ measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_-30
	RSRQ  -34
	dB

	RSRQ_-29
	-34  RSRQ < -33.5
	dB

	…
	…
	…

	RSRQ_-02
	-20.5  RSRQ < -20
	dB

	RSRQ_-01
	-20  RSRQ < -19.5
	dB

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
		dB	

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB

	RSRQ_35
	-3  RSRQ < -2.5
	dB

	RSRQ_36
	-2.5  RSRQ < -2
	dB

	…
	…
	…

	RSRQ_45
	2  RSRQ < 2.5
	dB

	RSRQ_46
	2.5  RSRQ
	dB



NOTE:	The ranges from RSRQ_-30 to RSRQ_-01 and from RSRQ_35 to RSRQ_46 apply for the UE who can support extended RSRQ range in 3GPP TS 36.306 [14].
The normative reference for this requirement is 3GPP TS 36.133 [4] clauses 9.1.19.2, 9.1.19.3 and A.9.2.52.
9.2.52.4	Test description
9.2.52.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-2 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.
Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by UE from Table 9.2.52.5-1 as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in 3GPP TS 36.521-1 [10] clause 5.4.2A.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A, Figure A.41 as appropriate for UE supporting only 2Rx RF bands on all CC and Annex A, Figure A.X3 (without faders on active cells and without neighbour on Pcell) for UE supporting 4Rx RF band on any of the CC.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.52.4.3.
4.	Cell 1 is PCell in TDD on the primary component carrier, Cell 2 is SCell on SCC1 with frame structure 3, and Cell 3 is a neighbouring cell on the same CC as Cell2. Cell 1 is the cell used for connection setup with the power levels set according to Annex C.0 and C.1 for this test. Cell 2 and Cell 3 shall be powered OFF.
9.2.52.4.2	Test procedure
In this test case, Cell1 is PCell on the primary component carrier, Cell2 is SCell on the secondary component carrier with frame structure 3 and activated, and Cell3 is the neighbouring cell on the same secondary component carrier of Cell2. The test parameters are given in Table 9.2.52.5-1. The DMTC configuration for Cell2 and Cell3 is provided to the UE in the measDS-Config before the start of the test in test procedure step 8.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Configure SCells according to Annex C.0 and C.1 for all downlink physical channels.
3.	The SS shall configure SCell (Cell2) on the SCC as per 3GPP TS 36.508 [7] clause 5.2A.4.
4.	The SS activates SCC by sending the MAC-CE according to 3GPP TS 36.321 [11] clauses 5.13 and 6.1.3.8. Wait for at least 2 seconds as per 3GPP TS 36.133 [4] clause 8.3.3.2.
5.	Set the parameters according to Table 9.2.52.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.
6.	The SS shall transmit an RRCConnectionReconfiguration message on Cell 1.
7.	The UE shall transmit an RRCConnectionReconfigurationComplete message.
8.	The UE shall transmit periodically MeasurementReport messages.
9.	After 10s wait from Step 6, SS shall check the reported RSRQ values in periodical MeasurementReport messages.
The reported RSRQ values for Cell 3 by the UE are compared to the actual RSRQ values according to Table 9.2.52.5-2. This counts respectively as a Pass or Fail for the events "Cell 3". If the UE fails to report the measurement value for Cell 1, the number of failed iterations for the respective event "Cell 3" is increased by one.
The reported RSRQ values for Cell3 are compared to the reported RSRQ value for other cells for each MeasurementReport message according to Table 9.2.52.5-3. These count respectively as a Pass or Fail for the event "Cell 1-3". If the UE fails to report the measurement value for Cell 3, the number of failed iterations is increased by one.
10.	The SS shall check the MeasurementReport messages transmitted by the UE until a test verdict has been achieved.
Each of the events "Cell 3", "Cell 1-3", is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in clause G.2 is achieved. Different events may require different times for a verdict.
If both events pass for each scenario, the test passes. If one event fails, the test fails.
9.2.52.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 9.2.52.4.3-1: Common Exception messages for TDD intra frequency absolute and relative RSRQ accuracies for SCell with frame structure 3 test requirements
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-4
Table H.4.1-5
Table H.4.2-1



Table 9.2.52.4.3-2: MeasDS-Config: Additional Exception messages for TDD intra frequency absolute and relative RSRQ accuracies for SCell with frame structure 3 test requirement
	Derivation Path: 3GPP TS 36.508, clause 4.6.6

	Information Element
	Value/remark
	Comment
	Condition

	MeasDS-Config-DEFAULT ::= CHOICE {
	
	
	

	  release
	NULL
	
	

	  setup SEQUENCE {
	
	
	

	    dmtc-PeriodOffset-r12 CHOICE {
	
	
	

	      ms40-r12	
	10
	
	

	    }
	
	
	

	    ds-OccasionDuration-r12 CHOICE {
	
	
	

	      durationTDD-r12
	2
	
	LAA SCell

	    }
	
	
	

	    measCSI-RS-ToRemoveList-r12
	Not present
	
	

	    measCSI-RS-ToAddModList-r12 SEQUENCE (SIZE (1..maxCSI-RS-Meas-r12)) OF MeasCSI-RS-Config-r12 {
	
	
	

	      
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



9.2.52.5	Test requirement
Table 9.2.52.5-1 defines the primary level settings including test tolerances for all tests.
The RSRQ absolute accuracy shall meet the reported values test requirements in Table 9.2.52.5-2.
The RSRQ relative accuracy shall meet the reported values test requirements in Table 9.2.52.5-3.
Table 9.2.52.5-1: Test parameters for TDD RSRQ accuracies of Scell with FS3
	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2
	Cell3

	E-UTRA RF Channel Number
	
	1
	2
	2

	BWchannel 
	MHz
	5MHz: NRB,c = 25
10MHz: NRB,c = 50
20MHz: NRB,c = 100
	20
	20

	DMTC period
	ms
	N/A
	40
	40

	DMTC period offset
	
	N/A
	10
	10

	Discovery signal occasion duration
	ms
	N/A
	1
	1

	LBT model
	
	N/A
	N/A
	C.3.5

	Special subframe configurationNote1
	
	6
	N/A
	N/A

	Uplink/downlink configurationNote1
	
	1
	N/A
	N/A

	Timing offset to cell1
	s
	-
	0
	3

	Time alignment error between cell 2 and cell 1
	
	-
	 Time alignment error as specified in 3GPP TS 36.104 [30] clause 6.5.3.1.
	-

	Measurement bandwidth
	

	5MHz:  10-15
10MHz: 22-27
20MHz: 47-52
	47-52
	47-52

	PDSCH Reference measurement channel defined in A.1
	
	5MHz: R.4 TDD 
10MHz: R.0 TDD
20MHz: R.3 TDD
	R.0 FS3
	-

	PDSCH allocation
	

	5MHz:    7-17
10MHz: 13-36
20MHz: 38-61
	38-61
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2
	
	5MHz: R.11 TDD 
10MHz: R.6 TDD
20MHz: R.10 TDD
	R.0 FS3
	R.0 FS3

	OCNG Patterns defined in D.2 and D.1
	
	5MHz: OP.9 TDD 
10MHz: OP.1 TDD
20MHz: OP.7 TDD
	OP.13 FDD
	OP.14 FDD

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	PDSCH_RA
	
	
	
	

	PDSCH_RB
	
	
	
	

	OCNG_RA Note2
	
	
	
	

	OCNG_RB Note2
	
	
	
	

	
Note3
	Bands TDD_A
	dBm/15 kHz
	-119.5
	-

	
	Bands TDD_C
	
	-118.5
	

	
	Bands TDD_E
	
	-117.5
	

	
	Bands FS3_G
	
	-
	
( for Channel 1 +3.5dB)

	

	
	dB
	-4
	-5.54Note9
	-5.16

	RSRPNote4
	Bands TDD_A
	dBm/15 kHz
	-123.5
	-

	
	Bands TDD_C
	
	-122.5
	

	
	Bands TDD_E
	
	-121.5
	

	
	Bands FS3_G
	
	-
	(RSRP for Cell 1 +3.8dB)
	(RSRP for Cell 1 +3.8dB)

	RSRQNote4
	Bands TDD_A
	dBm/15 kHz
	[-16.25]
	-

	
	Bands TDD_C
	
	
	

	
	Bands TDD_E
	
	
	

	
	Bands FS3_G
	
	-
	-17.40 Note9
	-17.10

	IoNote4
	Bands TDD_A
	5MHz: dBm/4.5MHz

10MHz: dBm/9MHz

20MHz: dBm/18MHz
	-90.26 +10log(NRB,c/50)
	-

	
	Bands TDD_C
	
	-89.26 +10log(NRB,c/50)
	

	
	Bands TDD_E
	
	-88.26 +10log(NRB,c/50)
	

	
	Bands FS3_G
	
	-
	(Io for Channel 1 +4.59dBNote9)
	(Io for Channel 1 +4.59dB)

	

	
	dB
	-4
	-4
	-3.7

	Propagation condition
	-
	AWGN

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. For cells with LBT model, OCNG is transmitted only in subframes with downlink transmission bursts, and is not transmitted during muted subframes or during DMTC windows.

NOTE 3:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 4:	RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 5:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 6: 	The selection of the bands for testing depends on the configuration of the carrier aggregation supported by the UEs.
NOTE 7:	This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in clause C.3.3.1.
NOTE 8:	E-UTRA operating band groups are as defined in clause 3.5.
NOTE 9:	The value is corresponding to DRS transmission through LBT operation in Cell3.



Table 9.2.52.5-2: RSRQ absolute accuracy requirements for the reported values for TDD RSRQ accuracies of Scell with FS3
	
	Event
	All bands

	Normal Conditions 

	Lowest reported value (Cell 3)
	Cell 3
	RSRQ_0

	Highest reported value (Cell 3)
	
	RSRQ_14

	Extreme Conditions

	Lowest reported value (Cell 3)
	Cell 3
	RSRQ_0

	Highest reported value (Cell 3)
	
	RSRQ_15



Table 9.2.52.5-3: RSRQ relative accuracy requirements for the reported values for TDD RSRQ accuracies of Scell with FS3
	
	Event
	All bands

	Normal Conditions 

	Lowest reported value (Cell 3)
	Cell 1-3
	RSRQ_Cell 1 – 12

	Highest reported value (Cell 3)
	
	RSRQ_Cell1 + 9

	Extreme Conditions

	Lowest reported value (Cell 3)
	Cell 1-3
	RSRQ_Cell 1 – 12

	Highest reported value (Cell 3)
	
	RSRQ_Cell1 + 9



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.53 to 9.2.54	
9.2.55	3DL RSRQ for E-UTRAN in Carrier Aggregation with generic duplex modes
9.2.55.1	Test purpose
To verify that RSRQ absolute and relative measurement accuracy in carrier aggregation are within the specified limits under AWGN propagation conditions. This test will verify the absolute accuracy of intra-frequency RSRQ measurements for the primary component carrier, the absolute accuracy of intra-frequency RSRQ measurements for the secondary component carrier and the relative inter-frequency RSRQ accuracy requirement between primary and secondary component carriers.
9.2.55.2	Test applicability
This test case applies to all types of E-UTRA FDD UE release 10 and forward that support 3DL CA.
This test case also applies to all types of E-UTRA TDD UE release 10 and forward that support 3DL CA.
This test case also applies to all types of E-UTRA UE release 12 and forward that support E-UTRA FDD, TDD and 3DL CA.
NOTE:	On the applicability: If the generic duplex-mode test case 9.2.55 is tested with FDD PCell, the specific duplex-mode test cases 9.2.38 and 9.2.40 do not need to be tested. If the generic duplex-mode test case 9.2.22 is tested with TDD PCell, the specific duplex-mode test cases 9.2.39 and 9.2.41 do not need to be tested.
9.2.55.3	Minimum conformance requirements
The RSRQ measurements of cells on the primary component carrier shall meet the intra-frequency absolute accuracy requirements defined in 3GPP TS 36.133 [4] clause 9.1.5.1. The RSRQ measurements of cells on any of the secondary component carrier(s) shall meet the intra-frequency absolute accuracy requirements defined in 3GPP TS 36.133 [4] clause 9.1.5.1.
The accuracy requirements in Table 9.2.55.3-1 are valid under the following conditions:
-	Cell specific reference signals are transmitted either from one, two or four antenna ports.
-	Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
-	RSRP|dBm according to clause I.3.1 for a corresponding Band
Table 9.2.55.3-1: RSRQ Intra frequency absolute accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	2.5
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	3.5
	4
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.



When measurements of cells on the primary component carrier are compared with measurements of cells on any of the secondary component carrier(s), the applicable relative accuracy requirements are the RSRQ inter-frequency accuracy requirements defined in 3GPP TS 36.133 [4] clause 9.1.6.2.
The accuracy requirements in Table 9.2.55.3-2 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP1,2|dBm according to clause I.3.4 for a corresponding Band


| Channel 1_Io ‑Channel 2_Io |  20 dB
Table 9.2.55.3-2: RSRQ Inter frequency relative accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	3
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	4
	4
	-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -34 dB to 2.5 dB with 0.5 dB resolution. The mapping of measured quantity is defined in table 9.1.7-1. The range in the signalling may be larger than the guaranteed accuracy range.
Table 9.2.55.3-3: RSRQ measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_-30
	RSRQ  -34
	dB

	RSRQ_-29
	-34  RSRQ < -33.5
	dB

	…
	…
	…

	RSRQ_-02
	-20.5  RSRQ < -20
	dB

	RSRQ_-01
	-20  RSRQ < -19.5
	dB

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
		dB	

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB

	RSRQ_35
	-3  RSRQ < -2.5
	dB

	RSRQ_36
	-2.5  RSRQ < -2
	dB

	…
	…
	…

	RSRQ_45
	2  RSRQ < 2.5
	dB

	RSRQ_46
	2.5  RSRQ
	dB


The normative reference for this requirement is 3GPP TS 36.133 [4] clauses 9.1.5.1, 9.1.6.2, 9.1.7, 9.1.11, and A.9.2.55.
9.2.55.4	Test description
9.2.55.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, and TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-2 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.
Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by UE from Table 9.2.55.5-1 as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in 3GPP TS 36.521-1 [10] clause 5.4.2A.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as follows:
-	For UEs supporting only 2Rx in all the bands under test, use 3GPP TS 36.508 [7] Annex A, Figure group A.63 as appropriate.
-	For UEs supporting 4Rx in any of the bands under test use 3GPP TS 36.508 [7] Annex A, Figure A.90, without neighbour on Pcell. Use the 2Rx module for cells on bands supporting 2Rx and the 4Rx module for cells on bands supporting 4Rx.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.55.4.3.
4.	Cell 1 is PCell on channel 1, Cell 2 is SCell on SCC1, and Cell 3 is SCell on SCC2. Cell 1 is the cell used for connection setup with the power levels set according to Annex C.0 and C.1 for this test. Cell 2, Cell 3shall be powered OFF.
9.2.55.4.2	Test procedure
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Configure SCells according to Annex C.0 and C.1 for all downlink physical channels.
3.	The SS shall configure SCells (Cell 2 and Cell 3) on the SCCs as per 3GPP TS 36.508 [7] clause 5.2A.4.
4.	The SS activates SCCs by sending the MAC-CE according to 3GPP TS 36.321 [11] clauses 5.13 and 6.1.3.8. Wait for at least 2 seconds as per 3GPP TS 36.133 [4] clause 8.3.3.2.
5.	Set the parameters according to Table 9.2.55.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.
6.	The SS shall transmit an RRCConnectionReconfiguration message on Cell 1.
7.	The UE shall transmit an RRCConnectionReconfigurationComplete message.
8.	The UE shall transmit periodically MeasurementReport messages.
9.	After 10s wait from Step 6, the SS shall check the reported RSRQ values in periodical MeasurementReport messages.
	The reported RSRQ values for Cell 1, Cell 2, and Cell 3are compared to the actual RSRQ values according to Table 9.2.55.5-2. This counts respectively as a Pass or Fail for the events "Cell 1", "Cell 2", and "Cell 3". If the UE fails to report the measurement value for Cell 1, Cell 2, or Cell 3, the number of failed iterations for the respective event is increased by one.
	The reported RSRQ values for Cell 2, and Cell 3 are compared to the reported RSRQ value for Cell 1 for each MeasurementReport message according to Table 9.2.55.5-3. These count respectively as a Pass or Fail for the events "Cell 1-2", and "Cell 1-3". If the UE fails to report the measurement value for Cell 2, and Cell 3, the number of failed iterations for the respective event is increased by one.
10.	The SS shall check the MeasurementReport messages transmitted by the UE until a test verdict has been achieved.
Each of the events "Cell 1", "Cell 2", "Cell 3", "Cell 1-2", and "Cell 1-3" is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in clause G.2 is achieved. Different events may require different times for a verdict.
If all events pass for each scenario, the test passes. If one event fails, the test fails.
9.2.55.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 9.2.55.4.3-1: Common Exception messages for 3DL RSRQ for E-UTRAN Carrier Aggregation test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-4
Table H.4.1-8
Table H.4.2-6



9.2.55.5	Test requirement
Table 9.2.55.5-1 defines the primary level settings including test tolerances for all tests.
The RSRQ absolute accuracy shall meet the reported values test requirements in Table 9.2.55.5-2.
The RSRQ relative accuracy shall meet the reported values test requirements in Table 9.2.55.5-3.
Table 9.2.55.5-1: 3 DL RSRQ for E-UTRAN in Carrier Aggregation test parameters
(Cell #1, Cell #2 and Cell #3)
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	E-UTRA RF Channel Number
	
	1
	2
	3

	Duplex mode
	
	FDD or TDD
	FDD or TDD
	FDD or TDD

	BWchannel
	
	5MHz: NRB,c = 25
10MHz: NRB,c = 50
20MHz: NRB,c = 100
	5MHz: NRB,c = 25
10MHz: NRB,c = 50
20MHz: NRB,c = 100
	5MHz: NRB,c = 25
10MHz: NRB,c = 50
20MHz: NRB,c = 100

	TDD Special subframe configurationNote1
	
	6
	6
	6

	TDD Uplink/downlink configurationNote1
	
	1
	1
	1

	Measurement bandwidth
	

	5MHz: 10-15
10MHz: 22-27
20MHz: 47-52
	5MHz: 10-15
10MHz: 22-27
20MHz: 47-52
	5MHz: 10-15
10MHz: 22-27
20MHz: 47-52

	PDSCH Reference measurement channel defined in A.1
	
	5MHz FDD:
R.5 FDD 
10MHz FDD:
R.0 FDD
20MHz FDD:
R.4 FDD

5MHz TDD:
R.4 TDD 
10MHz TDD:
R.0 TDD
20MHz TDD:
R.3 TDD
	5MHz FDD:
R.5 FDD 
10MHz FDD:
R.0 FDD
20MHz FDD:
R.4 FDD

5MHz TDD:
R.4 TDD 
10MHz TDD:
R.0 TDD
20MHz TDD:
R.3 TDD
	5MHz FDD:
R.5 FDD 
10MHz FDD:
R.0 FDD
20MHz FDD:
R.4 FDD

5MHz TDD:
R.4 TDD 
10MHz TDD:
R.0 TDD
20MHz TDD:
R.3 TDD

	PDSCH allocation
	

	5MHz: 7-17
10MHz: 13-36
20MHz: 38-61
	5MHz: 7-17
10MHz: 13-36
20MHz: 38-61
	5MHz: 7-17
10MHz: 13-36
20MHz: 38-61

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2
	
	5MHz FDD:
R.11 FDD
10MHz FDD:
R.6 FDD
20MHz FDD:
R.10 FDD

5MHz TDD:
R.11 TDD
10MHz TDD:
R.6 TDD
20MHz TDD:
R.10 TDD
	5MHz FDD:
R.11 FDD
10MHz FDD:
R.6 FDD
20MHz FDD:
R.10 FDD

5MHz TDD:
R.11 TDD
10MHz TDD:
R.6 TDD
20MHz TDD:
R.10 TDD
	5MHz FDD:
R.11 FDD
10MHz FDD:
R.6 FDD
20MHz FDD:
R.10 FDD

5MHz TDD:
R.11 TDD
10MHz TDD:
R.6 TDD
20MHz TDD:
R.10 TDD

	OCNG Patterns defined in Annex D
	
	5MHz FDD:
OP.15 FDD
10MHz FDD:
OP.1 FDD
20MHz FDD:
OP.11 FDD

5MHz TDD:
OP.9 TDD
10MHz TDD:
OP.1 TDD
20MHz TDD:
OP.7 TDD
	5MHz FDD:
OP.15 FDD
10MHz FDD:
OP.1 FDD
20MHz FDD:
OP.11 FDD

5MHz TDD:
OP.9 TDD
10MHz TDD:
OP.1 TDD
20MHz TDD:
OP.7 TDD
	5MHz FDD:
OP.15 FDD
10MHz FDD:
OP.1 FDD
20MHz FDD:
OP.11 FDD

5MHz TDD:
OP.9 TDD
10MHz TDD:
OP.1 TDD
20MHz TDD:
OP.7 TDD

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	PDSCH_RA
	
	
	
	

	PDSCH_RB
	
	
	
	

	OCNG_RANote2
	
	
	
	

	OCNG_RBNote2 
	
	
	
	

	
Note3
	Bands TDD_A
	dBm/ 15kHz
	-119.2
	-116
	-116

	
	Bands TDD_C
	
	-118.2
	-115
	-115

	
	Bands TDD_E
	
	-117.2
	-114
	-114

	
	Bands FDD_A
	
	-119.2
	-116
	-116

	
	Bands FDD_B1, FDD_B2 Note 11
	
	-118.7
	-115.5
	-115.5

	
	Bands FDD_C
	
	-118.2
	-115
	-115

	
	Bands FDD_D
	
	-117.7
	-114.5
	-114.5

	
	Bands FDD_E, Bands FDD_F Note 6
	
	-117.2
	-114
	-114

	
	Bands FDD_G
	
	-116.2
	-113
	-113

	
	Bands FDD_H
	
	-115.7
	-112.5
	-112.5

	

	dB
	-5.2
	-5.2
	-5.2

	

	dB
	-5.2
	-5.2
	-5.2

	RSRPNote4
	Bands TDD_A
	dBm/ 15kHz
	-124.4
	-121.2
	-121.2

	
	Bands TDD_C
	
	-123.4
	-120.2
	-120.2

	
	Bands TDD_E
	
	-122.4
	-119.2
	-119.2

	
	Bands FDD_A
	
	-124.4
	-121.2
	-121.2

	
	Bands FDD_B1, FDD_B2 Note 11
	
	-123.9
	-120.7
	-120.7

	
	Bands FDD_C
	
	-123.4
	-120.2
	-120.2

	
	Bands FDD_D
	
	-122.9
	-119.7
	-119.7

	
	Bands FDD_E, Bands FDD_F Note 6
	
	-121.4
	-119.2
	-119.2

	
	Bands FDD_G
	
	-121.4
	-118.2
	-118.2

	
	Bands FDD_H
	
	-120.9
	-117.7
	-117.7

	RSRQNote4
	Bands TDD_A
	dB
	-17.14
	-17.14
	-17.14

	
	Bands TDD_C
	
	
	
	

	
	Bands TDD_E
	
	
	
	

	
	Bands FDD_A
	
	-17.14
	-17.14
	-17.14

	
	Bands FDD_B1, FDD_B2 Note 11
	
	
	
	

	
	Bands FDD_C
	
	
	
	

	
	Bands FDD_D
	
	
	
	

	
	Bands FDD_E, Bands FDD_F Note 6
	
	
	
	

	
	Bands FDD_G
	
	
	
	

	
	Bands FDD_H
	
	
	
	

	IoNote4
	Bands TDD_A
	dBm/ BWchannel
	-90.27 + 10log(NRB,c/50)
	-87.07 + 10log(NRB,c/50)
	-87.07 + 10log(NRB,c/50)

	
	Bands TDD_C
	
	-89.27 + 10log(NRB,c/50)
	-86.07 + 10log(NRB,c/50)
	-86.07 + 10log(NRB,c/50)

	
	Bands TDD_E
	
	-88.27 + 10log(NRB,c/50)
	-85.07 + 10log(NRB,c/50)
	-85.07 + 10log(NRB,c/50)

	
	Bands FDD_A
	
	-90.27 + 10log(NRB,c/50)
	-87.07 + 10log(NRB,c/50)
	-87.07 + 10log(NRB,c/50)

	
	Bands FDD_B1, FDD_B2 Note 11
	
	-89.77 + 10log(NRB,c/50)
	-86.57 + 10log(NRB,c/50)
	-86.57 + 10log(NRB,c/50)

	
	Bands FDD_C
	
	-89.27 + 10log(NRB,c/50)
	-86.07 + 10log(NRB,c/50)
	-86.07 + 10log(NRB,c/50)

	
	Bands FDD_D
	
	-88.77 + 10log(NRB,c/50)
	-85.57 + 10log(NRB,c/50)
	-85.57 + 10log(NRB,c/50)

	
	Bands FDD_E, Bands FDD_F Note 6
	
	-88.27 + 10log(NRB,c/50)
	-85.07 + 10log(NRB,c/50)
	-85.07 + 10log(NRB,c/50)

	
	Bands FDD_G
	
	-87.27 + 10log(NRB,c/50)
	-84.07 + 10log(NRB,c/50)
	-84.07 + 10log(NRB,c/50)

	
	Bands FDD_H
	
	-86.77 + 10log(NRB,c/50)
	-83.57 + 10log(NRB,c/50)
	-83.57 + 10log(NRB,c/50)

	Propagation Condition
	
	AWGN
	AWGN
	AWGN

	Antenna Configuration
	
	1x2
	1x2
	1x2

	Timing offset to Cell 1
	s
	-
	0
	0

	Time alignment error relative to cell 1 Note 10
	
	-
	 TAE
	 TAE

	Time alignment error relative to cell 2 Note 10
	
	-
	-
	 TAE

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 3:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 4:	RSRP, RSRQ and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 5:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 6:	For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.
NOTE 7: 	The selection of the bands for testing depends on the configuration of the carrier aggregation supported by the UEs.
NOTE 8:	This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in clause  C.3.3.1.
NOTE 9:	E-UTRA operating band groups are as defined in clause 3.5.
NOTE 10:	Time alignment error (TAE) as specified in 3GPP TS 36.104 [29] clause 6.5.3.1. The TAE value depends upon the type of carrier aggregation.
NOTE 11:	For Band 74, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 1475.9-1510.9 MHz.



Table 9.2.55.5-2: RSRQ absolute accuracy requirements for the reported values for 3 DL for E-UTRAN in Carrier Aggregation
	
	Event
	All bands

	Normal Conditions 

	Lowest reported value (Cell 1)
	Cell 1
	RSRQ_00

	Highest reported value Cell 1)
	
	RSRQ_14

	Lowest reported value (Cell 2)
	Cell 2
	RSRQ_00

	Highest reported value (Cell 2)
	
	RSRQ_14

	Lowest reported value (Cell 3)
	Cell 3
	RSRQ_00

	Highest reported value (Cell 3)
	
	RSRQ_14

	Extreme Conditions

	Lowest reported value (Cell 1)
	Cell 1
	RSRQ_00

	Highest reported value Cell 1)
	
	RSRQ_15

	Lowest reported value (Cell 2)
	Cell 2
	RSRQ_00

	Highest reported value (Cell 2)
	
	RSRQ_15

	Lowest reported value (Cell 3)
	Cell 3
	RSRQ_00

	Highest reported value (Cell 3)
	
	RSRQ_15



Table 9.2.55.5-3: RSRQ relative accuracy requirements for the reported values for 3 DL for E-UTRAN in Carrier Aggregation
	
	Event
	All bands

	Normal Conditions 

	Lowest reported value (Cell 2)
	Cell 1-2
	RSRQ_x - 10

	Highest reported value (Cell 2)
	
	RSRQ_x + 10

	Lowest reported value (Cell 3)
	Cell 1-3
	RSRQ_x - 10

	Highest reported value (Cell 3)
	
	RSRQ_x + 10

	Extreme Conditions

	Lowest reported value (Cell 2)
	Cell 1-2
	RSRQ_x - 10

	Highest reported value (Cell 2)
	
	RSRQ_x + 10

	Lowest reported value (Cell 3)
	Cell 1-3
	RSRQ_x - 10

	Highest reported value (Cell 3)
	
	RSRQ_x + 10

	RSRQ_x is the reported value of Cell 1



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.56	4 DL RSRQ for E-UTRAN in Carrier Aggregation with generic duplex modes
9.2.56.1	Test purpose
To verify that RSRQ absolute and relative measurement accuracy in carrier aggregation are within the specified limits under AWGN propagation conditions. This test will verify the absolute accuracy of intra-frequency RSRQ measurements for the primary component carrier, the absolute accuracy of intra-frequency RSRQ measurements for the secondary component carrier and the relative inter-frequency RSRQ accuracy requirement between primary and secondary component carriers.
9.2.56.2	Test applicability
This test case applies to all types of E-UTRA FDD UE release 11 and forward that support 4DL CA.
This test case also applies to all types of E-UTRA TDD UE release 11 and forward that support 4DL CA.
This test case also applies to all types of E-UTRA UE release 12 and forward that support E-UTRA FDD, TDD and 4DL CA.
NOTE:	On the applicability: If the generic duplex-mode test case 9.2.56 is tested with FDD PCell, the specific duplex-mode test case 9.2.45 does not need to be tested. If the generic duplex-mode test case 9.2.56 is tested with TDD PCell, the specific duplex-mode test case 9.2.46 does not need to be tested.
9.2.56.3	Minimum conformance requirements
The RSRQ measurements of cells on the primary component carrier shall meet the intra-frequency absolute accuracy requirements defined in 3GPP TS 36.133 [4] clause 9.1.5.1. The RSRQ measurements of cells on any of the secondary component carrier(s) shall meet the intra-frequency absolute accuracy requirements defined in 3GPP TS 36.133 [4] clause 9.1.5.1.
The accuracy requirements in Table 9.2.56.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to clause I.3.1 for a corresponding Band
Table 9.2.56.3-1: RSRQ Intra frequency absolute accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	2.5
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	3.5
	4
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.



When measurements of cells on the primary component carrier are compared with measurements of cells on any of the secondary component carrier(s), the applicable relative accuracy requirements are the RSRQ inter-frequency accuracy requirements defined in 3GPP TS 36.133 [4] clause 9.1.6.2.
The accuracy requirements in Table 9.2.56.3-2 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP1,2|dBm according to clause I.3.4 for a corresponding Band


| Channel 1_Io ‑Channel 2_Io |  20 dB
Table 9.2.56.3-2: RSRQ Inter frequency relative accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	3
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	4
	4
	-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -34 dB to 2.5 dB with 0.5 dB resolution. The mapping of measured quantity is defined in table 9.1.7-1. The range in the signalling may be larger than the guaranteed accuracy range.
Table 9.2.56.3-3: RSRQ measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_-30
	RSRQ  -34
	dB

	RSRQ_-29
	-34  RSRQ < -33.5
	dB

	…
	…
	…

	RSRQ_-02
	-20.5  RSRQ < -20
	dB

	RSRQ_-01
	-20  RSRQ < -19.5
	dB

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
		dB	

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB

	RSRQ_35
	-3  RSRQ < -2.5
	dB

	RSRQ_36
	-2.5  RSRQ < -2
	dB

	…
	…
	…

	RSRQ_45
	2  RSRQ < 2.5
	dB

	RSRQ_46
	2.5  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clauses 9.1.5.1, 9.1.6.2, 9.1.7, 9.1.11, and A.9.2.56.
9.2.56.4	Test description
9.2.56.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-5 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.
Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by UE from Table 9.2.56.5-1 as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in 3GPP TS 36.521-1 [10] clause 5.4.2A.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as follows:
-	For UEs supporting only 2Rx in all the bands under test, use 3GPP TS 36.508 [7] Annex A, Figure group A.63 as appropriate.
-	For UEs supporting 4Rx in any of the bands under test use 3GPP TS 36.508 [7] Annex A, Figure A.90, without neighbour on Pcell. Use the 2Rx module for cells on bands supporting 2Rx and the 4Rx module for cells on bands supporting 4Rx.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.56.4.3.
4.	Cell 1 is PCell on channel 1, Cell 2 is SCell on SCC1, Cell 3 is SCell on SCC2, and Cell 4 is SCell on SCC3. Cell 1 is the cell used for connection setup with the power levels set according to Annex C.0 and C.1 for this test. Cell 2, Cell 3, Cell 4 shall be powered OFF.
9.2.56.4.2	Test procedure
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Configure SCells according to Annex C.0 and C.1 for all downlink physical channels.
3.	The SS shall configure SCells (Cell 2, Cell 3, and Cell 4) on the SCCs as per 3GPP TS 36.508 [7] clause 5.2A.4.
4.	The SS activates SCCs by sending the MAC-CE according to 3GPP TS 36.321 [11] clauses 5.13 and 6.1.3.8. Wait for at least 2 seconds as per 3GPP TS 36.133 [4] clause 8.3.3.2.
5.	Set the parameters according to Table 9.2.56.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.
6.	The SS shall transmit an RRCConnectionReconfiguration message on Cell 1.
7.	The UE shall transmit an RRCConnectionReconfigurationComplete message.
8.	The UE shall transmit periodically MeasurementReport messages.
9.	After 10s wait from Step 6, the SS shall check the reported RSRQ values in periodical MeasurementReport messages.
	The reported RSRQ values for Cell 1, Cell 2, Cell 3, and Cell 4 are compared to the actual RSRQ values according to Table 9.2.56.5-2. This counts respectively as a Pass or Fail for the events "Cell 1", "Cell 2", "Cell 3", and "Cell 4". If the UE fails to report the measurement value for Cell 1, Cell 2, Cell 3, or Cell 4, the number of failed iterations for the respective event is increased by one.
	The reported RSRQ values for Cell 2, Cell 3 and Cell 4 are compared to the reported RSRQ value for Cell 1 for each MeasurementReport message according to Table 9.2.56.5-3. These count respectively as a Pass or Fail for the events "Cell 1-2", "Cell 1-3", and "Cell 1-4". If the UE fails to report the measurement value for Cell 2, Cell 3, or Cell 4, the number of failed iterations for the respective event is increased by one.
10.	The SS shall check the MeasurementReport messages transmitted by the UE until a test verdict has been achieved.
Each of the events "Cell 1", "Cell 2", "Cell 3", "Cell 4", "Cell 1-2", "Cell 1-3", and "Cell 1-4" is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in clause G.2 is achieved. Different events may require different times for a verdict.
If all events pass for each scenario, the test passes. If one event fails, the test fails.
9.2.56.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 9.2.56.4.3-1: Common Exception messages for 4DL PCell in FDD RSRQ for E-UTRAN Carrier Aggregation test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-4
Table H.4.1-8
Table H.4.2-6



9.2.56.5	Test requirement
Table 9.2.56.5-1 defines the primary level settings including test tolerances for all tests.
The RSRQ absolute accuracy shall meet the reported values test requirements in Table 9.2.56.5-2.
The RSRQ relative accuracy shall meet the reported values test requirements in Table 9.2.56.5-3.
Table 9.2.56.5-1: 4 DL RSRQ for E-UTRAN in Carrier Aggregation test parameters (Cell #1, Cell #2, Cell #3 and Cell #4)
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3
	Cell 4

	E-UTRA RF Channel Number
	
	1
	2
	3
	4

	Duplex Mode
	
	FDD or TDD
	FDD or TDD
	FDD or TDD
	FDD or TDD

	BWchannel
	
	5MHz: NRB,c = 25
10MHz: NRB,c = 50
20MHz: NRB,c = 100
	5MHz: NRB,c = 25
10MHz: NRB,c = 50
20MHz: NRB,c = 100
	5MHz: NRB,c = 25
10MHz: NRB,c = 50
20MHz: NRB,c = 100
	5MHz: NRB,c = 25
10MHz: NRB,c = 50
20MHz: NRB,c = 100

	Special subframe configurationNote1
	
	FDD: -
TDD: 6
	FDD: -
TDD: 6
	FDD: -
TDD: 6
	FDD: -
TDD: 6

	Uplink/downlink configurationNote1
	
	FDD: -
TDD: 1
	FDD: -
TDD: 1
	FDD: -
TDD: 1
	FDD: -
TDD: 1

	Measurement bandwidth
	

	5MHz: 10-15
10MHz: 22-27
20MHz: 47-52
	5MHz: 10-15
10MHz: 22-27
20MHz: 47-52
	5MHz: 10-15
10MHz: 22-27
20MHz: 47-52
	5MHz: 10-15
10MHz: 22-27
20MHz: 47-52

	PDSCH Reference measurement channel defined in A.3.1.1
	
	For FDD:
5MHz: R.5 FDD 
10MHz: R.0 FDD
20MHz: R.4 FDD
For TDD:
5MHz: R.4 TDD 
10MHz: R.0 TDD
20MHz: R.3 TDD
	For FDD:
5MHz: R.5 FDD 
10MHz: R.0 FDD
20MHz: R.4 FDD
For TDD:
5MHz: R.4 TDD 
10MHz: R.0 TDD
20MHz: R.3 TDD
	For FDD:
5MHz: R.5 FDD 
10MHz: R.0 FDD
20MHz: R.4 FDD
For TDD:
5MHz: R.4 TDD 
10MHz: R.0 TDD
20MHz: R.3 TDD
	For FDD:
5MHz: R.5 FDD 
10MHz: R.0 FDD
20MHz: R.4 FDD
For TDD:
5MHz: R.4 TDD 
10MHz: R.0 TDD
20MHz: R.3 TDD

	PDSCH allocation
	

	5MHz: 7-17
10MHz: 13-36
20MHz: 38-61
	5MHz: 7-17
10MHz: 13-36
20MHz: 38-61
	5MHz: 7-17
10MHz: 13-36
20MHz: 38-61
	5MHz: 7-17
10MHz: 13-36
20MHz: 38-61

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2
	
	For FDD:
5MHz: R.11 FDD
10MHz: R.6 FDD
20MHz: R.10 FDD
For TDD:
5MHz: R.11 TDD 
10MHz: R.6 TDD
20MHz: R.10 TDD
	For FDD:
5MHz: R.11 FDD
10MHz: R.6 FDD
20MHz: R.10 FDD
For TDD:
5MHz: R.11 TDD 
10MHz: R.6 TDD
20MHz: R.10 TDD
	For FDD:
5MHz: R.11 FDD
10MHz: R.6 FDD
20MHz: R.10 FDD
For TDD:
5MHz: R.11 TDD 
10MHz: R.6 TDD
20MHz: R.10 TDD
	For FDD:
5MHz: R.11 FDD
10MHz: R.6 FDD
20MHz: R.10 FDD
For TDD:
5MHz: R.11 TDD 
10MHz: R.6 TDD
20MHz: R.10 TDD

	OCNG Patterns defined in A.3.2
	
	For FDD:
5MHz: OP.15 FDD
10MHz: OP.1 FDD
20MHz: OP.11 FDD
For TDD:
5MHz: OP.9 TDD
10MHz: OP.1 TDD
20MHz: OP.7 TDD
	For FDD:
5MHz: OP.15 FDD
10MHz: OP.1 FDD
20MHz: OP.11 FDD 
For TDD:
5MHz: OP.9 TDD
10MHz: OP.1 TDD
20MHz: OP.7 TDD
	For FDD:
5MHz: OP.15 FDD
10MHz: OP.1 FDD
20MHz: OP.11 FDD
For TDD:
5MHz: OP.9 TDD
10MHz: OP.1 TDD
20MHz: OP.7 TDD
	For FDD:
5MHz: OP.15 FDD
10MHz: OP.1 FDD
20MHz: OP.11 FDD 
For TDD:
5MHz: OP.9 TDD
10MHz: OP.1 TDD
20MHz: OP.7 TDD

	PBCH_RA
	dB
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	

	PSS_RA
	
	
	
	
	

	SSS_RA
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	

	PHICH_RA
	
	
	
	
	

	PHICH_RB
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	

	OCNG_RANote2
	
	
	
	
	

	OCNG_RBNote2 
	
	
	
	
	

	
Note3
	Bands TDD_A
	dBm/ 15kHz
	-116
	-116
	-116
	-116

	
	Bands TDD_C
	
	-115
	-115
	-115
	-115

	
	Bands TDD_E
	
	-114
	-114
	-114
	-114

	
	Bands FDD_A
	
	-119.2
	-119.2
	-119.2
	-119.2

	
	Bands FDD_B1, FDD_B2
	
	-118.7
	-118.7
	-118.7
	-118.7

	
	Bands FDD_C
	
	-118.2
	-118.2
	-118.2
	-118.2

	
	Bands FDD_D
	
	-117.7
	-117.7
	-117.7
	-117.7

	
	Bands FDD_E, Bands FDD_F Note 6
	
	-117.2
	-117.2
	-117.2
	-117.2

	
	Bands FDD_G
	
	-116.2
	-116.2
	-116.2
	-116.2

	
	Bands FDD_H
	
	-115.7
	-115.7
	-115.7
	-115.7

	
	dB
	-5.2
	-5.2
	-5.2
	-5.2

	

	dB
	-5.2
	-5.2
	-5.2
	-5.2

	RSRPNote4
	Bands TDD_A
	dBm/ 15kHz
	-121.2
	-121.2
	-121.2
	-121.2

	
	Bands TDD_C
	
	-120.2
	-120.2
	-120.2
	-120.2

	
	Bands TDD_E
	
	-119.2
	-119.2
	-119.2
	-119.2

	
	Bands FDD_A
	
	-124.4
	-124.4
	-124.4
	-124.4

	
	Bands FDD_B1, FDD_B2
	
	-123.9
	-123.9
	-123.9
	-123.9

	
	Bands FDD_C
	
	-123.4
	-123.4
	-123.4
	-123.4

	
	Bands FDD_D
	
	-122.9
	-122.9
	-122.9
	-122.9

	
	Bands FDD_E, Bands FDD_F Note 6
	
	-122.4
	-122.4
	-122.4
	-122.4

	
	Bands FDD_G
	
	-121.4
	-121.4
	-121.4
	-121.4

	
	Bands FDD_H
	
	-120.9
	-120.9
	-120.9
	-120.9

	RSRQNote4
	Bands TDD_A
	dB
	-17.14
	-17.14
	-17.14
	-17.14

	
	Bands TDD_C
	
	
	
	
	

	
	Bands TDD_E
	
	
	
	
	

	
	Bands FDD_A
	
	-17.14
	-17.14
	-17.14
	-17.14

	
	Bands FDD_B1, FDD_B2
	
	
	
	
	

	
	Bands FDD_C
	
	
	
	
	

	
	Bands FDD_D
	
	
	
	
	

	
	Bands FDD_E, Bands FDD_F Note 6
	
	
	
	
	

	
	Bands FDD_G
	
	
	
	
	

	
	Bands FDD_H
	
	
	
	
	

	IoNote4
	Bands TDD_A
	dBm/ BWchannel
	-87. 07  + 10log(NRB,c/50)
	-87.07  + 10log(NRB,c/50)
	-87.07  + 10log(NRB,c/50)
	-87.07  + 10log(NRB,c/50)

	
	Bands TDD_C
	
	-86. 07+ 10log(NRB,c/50)
	-86.07  + 10log(NRB,c/50)
	-86.07  + 10log(NRB,c/50)
	-86.07  + 10log(NRB,c/50)

	
	Bands TDD_E
	
	-85. 07 + 10log(NRB,c/50)
	-85.07 + 10log(NRB,c/50)
	-85.07 + 10log(NRB,c/50)
	-85.07 + 10log(NRB,c/50)

	
	Bands FDD_A
	
	-90. 27 + 10log(NRB,c/50)
	-90.27  + 10log(NRB,c/50)
	-90.27  + 10log(NRB,c/50)
	-90.27  + 10log(NRB,c/50)

	
	Bands FDD_B1, FDD_B2
	
	-89.77 + 10log(NRB,c/50)
	-89.77  + 10log(NRB,c/50)
	-89.77  + 10log(NRB,c/50)
	-89.77  + 10log(NRB,c/50)

	
	Bands FDD_C
	
	-89.27 + 10log(NRB,c/50)
	-89.27 + 10log(NRB,c/50)
	-89.27 + 10log(NRB,c/50)
	-89.27 + 10log(NRB,c/50)

	
	Bands FDD_D
	
	-88.77 + 10log(NRB,c/50)
	-88.77 + 10log(NRB,c/50)
	-88.77 + 10log(NRB,c/50)
	-88.77 + 10log(NRB,c/50)

	
	Bands FDD_E, Bands FDD_F Note 6
	
	-88.27 + 10log(NRB,c/50)
	-88.27 + 10log(NRB,c/50)
	-88.27 + 10log(NRB,c/50)
	-88.27 + 10log(NRB,c/50)

	
	Bands FDD_G
	
	-87. 27 + 10log(NRB,c/50)
	-87.27 + 10log(NRB,c/50)
	-87.27 + 10log(NRB,c/50)
	-87.27 + 10log(NRB,c/50)

	
	Bands FDD_H
	
	-86.77 + 10log(NRB,c/50)
	-86.77 + 10log(NRB,c/50)
	-86.77 + 10log(NRB,c/50)
	-86.77 + 10log(NRB,c/50)

	Propagation Condition
	
	AWGN
	AWGN
	AWGN
	AWGN

	Antenna Configuration
	
	1x2
	1x2
	1x2
	1x2

	Timing offset to Cell 1
	s
	-
	0
	0
	0

	Time alignment error relative to cell 1 Note 10
	
	-
	 TAE
	 TAE
	 TAE

	Time alignment error relative to cell 2 Note 10
	
	-
	-
	 TAE
	 TAE

	Time alignment error relative to cell 3 Note 10
	
	-
	-
	-
	 TAE

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 3:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 4:	RSRP, RSRQ and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 5:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 6:	For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.
NOTE 7: 	The selection of the bands for testing depends on the configuration of the carrier aggregation supported by the UEs.
NOTE 8:	This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in clause A.3.6.1.
NOTE 9:	E-UTRA operating band groups are as defined in clause 3.5.
NOTE 10:	Time alignment error (TAE) as specified in 3GPP TS 36.104 [30] clause 6.5.3.1. The TAE value depends upon the type of carrier aggregation.



Table 9.2.56.5-2: RSRQ absolute accuracy requirements for the reported values for 4 DL for E-UTRAN in Carrier Aggregation
	
	Event
	All bands

	Normal Conditions 

	Lowest reported value (Cell 1)
	Cell 1
	RSRQ_00

	Highest reported value Cell 1)
	
	RSRQ_14

	Lowest reported value (Cell 2)
	Cell 2
	RSRQ_00

	Highest reported value (Cell 2)
	
	RSRQ_14

	Lowest reported value (Cell 3)
	Cell 3
	RSRQ_00

	Highest reported value (Cell 3)
	
	RSRQ_14

	Lowest reported value (Cell 4)
	Cell 4
	RSRQ_00

	Highest reported value (Cell 4)
	
	RSRQ_14

	Extreme Conditions

	Lowest reported value (Cell 1)
	Cell 1
	RSRQ_00

	Highest reported value Cell 1)
	
	RSRQ_15

	Lowest reported value (Cell 2)
	Cell 2
	RSRQ_00

	Highest reported value (Cell 2)
	
	RSRQ_15

	Lowest reported value (Cell 3)
	Cell 3
	RSRQ_00

	Highest reported value (Cell 3)
	
	RSRQ_15

	Lowest reported value (Cell 4)
	Cell 4
	RSRQ_00

	Highest reported value (Cell 4)
	
	RSRQ_15



Table 9.2.56.5-3: RSRQ relative accuracy requirements for the reported values for 4 DL for E-UTRAN in Carrier Aggregation
	
	Event
	All bands

	Normal Conditions 

	Lowest reported value (Cell 2)
	Cell 1-2
	RSRQ_x - 10

	Highest reported value (Cell 2)
	
	RSRQ_x + 10

	Lowest reported value (Cell 3)
	Cell 1-3
	RSRQ_x - 10

	Highest reported value (Cell 3)
	
	RSRQ_x + 10

	Lowest reported value (Cell 4)
	Cell 1-4
	RSRQ_x - 10

	Highest reported value (Cell 4)
	
	RSRQ_x + 10

	Extreme Conditions

	Lowest reported value (Cell 2)
	Cell 1-2
	RSRQ_x - 10

	Highest reported value (Cell 2)
	
	RSRQ_x + 10

	Lowest reported value (Cell 3)
	Cell 1-3
	RSRQ_x - 10

	Highest reported value (Cell 3)
	
	RSRQ_x + 10

	Lowest reported value (Cell 4)
	Cell 1-4
	RSRQ_x - 10

	Highest reported value (Cell 4)
	
	RSRQ_x + 10

	RSRQ_x is the reported value of Cell 1



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.57	5 DL RSRQ for E-UTRAN in Carrier Aggregation with generic duplex modes
9.2.57.1	Test purpose
To verify that RSRQ absolute and relative measurement accuracy in carrier aggregation are within the specified limits under AWGN propagation conditions. This test will verify the absolute accuracy of intra-frequency RSRQ measurements for the primary component carrier, the absolute accuracy of intra-frequency RSRQ measurements for the secondary component carrier and also the relative inter-frequency RSRQ accuracy requirement between primary and secondary component carriers.
9.2.57.2	Test applicability
This test case applies to all types of E-UTRA FDD UE release 11 and forward that support 5DL CA.
This test case also applies to all types of E-UTRA TDD UE release 11 and forward that support 5DL CA.
This test also applies to all types of E-UTRA UE Release 12 and forward that support E-UTRA FDD, E-UTRA TDD and 5DL CA.
NOTE:On the applicability: If the generic duplex-mode test case 9.2.57 is tested with FDD PCell, the specific duplex-mode test case 9.2.47 does not need to be tested. If the generic duplex-mode test case 9.2.56 is tested with TDD PCell, the specific duplex-mode test case 9.2.48 does not need to be tested.
9.2.57.3	Minimum conformance requirements
The RSRQ measurements of cells on the primary component carrier shall meet the intra-frequency absolute accuracy requirements defined in 3GPP TS 36.133 [4] clause 9.1.5.1. The RSRQ measurements of cells on any of the secondary component carrier(s) shall meet the intra-frequency absolute accuracy requirements defined in 3GPP TS 36.133 [4] clause 9.1.5.1.
The accuracy requirements in Table 9.2.57.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to clause I.3.1 for a corresponding Band
Table 9.2.57.3-1: RSRQ Intra frequency absolute accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	2.5
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	3.5
	4
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.



When measurements of cells on the primary component carrier are compared with measurements of cells on any of the secondary component carrier(s), the applicable relative accuracy requirements are the RSRQ inter-frequency accuracy requirements defined in 3GPP TS 36.133 [4] clause 9.1.6.2.
The accuracy requirements in Table 9.2.57.3-2 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP1,2|dBm according to clause I.3.4 for a corresponding Band


| Channel 1_Io ‑Channel 2_Io |  20 dB
Table 9.2.57.3-2: RSRQ Inter frequency relative accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	3
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	4
	4
	-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -34 dB to 2.5 dB with 0.5 dB resolution. The mapping of measured quantity is defined in table 9.1.7-1. The range in the signalling may be larger than the guaranteed accuracy range.
Table 9.2.57.3-3: RSRQ measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_-30
	RSRQ  -34
	dB

	RSRQ_-29
	-34  RSRQ < -33.5
	dB

	…
	…
	…

	RSRQ_-02
	-20.5  RSRQ < -20
	dB

	RSRQ_-01
	-20  RSRQ < -19.5
	dB

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
		dB	

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB

	RSRQ_35
	-3  RSRQ < -2.5
	dB

	RSRQ_36
	-2.5  RSRQ < -2
	dB

	…
	…
	…

	RSRQ_45
	2  RSRQ < 2.5
	dB

	RSRQ_46
	2.5  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clauses 9.1.5.1, 9.1.6.2, 9.1.7, 9.1.11, and A.9.2.57.
9.2.57.4	Test description
9.2.57.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-6 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.
Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by UE from Table 9.2.57.5-1 as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in 3GPP TS 36.521-1 [10] clause 5.4.2A.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A, Figure group A.63 as appropriate.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.57.4.3.
4.	Cell 1 is PCell in channel 1 on the primary component carrier, Cell 2 is SCell on SCC1, Cell 3 is SCell on SCC2, Cell 4 is SCell on SCC3 and Cell 5 is SCell on SCC4. Cell 1 is the cell used for connection setup with the power levels set according to Annex C.0 and C.1 for this test. Cell 2, Cell 3, Cell 4, and Cell 5 shall be powered OFF.
9.2.57.4.2	Test procedure
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Configure SCells according to Annex C.0 and C.1 for all downlink physical channels.
3.	The SS shall configure SCells (Cell 2, Cell 3, Cell 4, and Cell 5) on the SCCs as per 3GPP TS 36.508 [7] clause 5.2A.4.
4.	The SS activates SCCs by sending the MAC-CE according to 3GPP TS 36.321 [11] clauses 5.13 and 6.1.3.8. Wait for at least 2 seconds as per 3GPP TS 36.133 [4] clause 8.3.3.2.
5.	Set the parameters according to Table 9.2.57.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.
6.	The SS shall transmit an RRCConnectionReconfiguration message on Cell 1.
7.	The UE shall transmit an RRCConnectionReconfigurationComplete message.
8.	The UE shall transmit periodically MeasurementReport messages.
9.	After 10s wait from Step 6, the SS shall check the reported RSRQ values in periodical MeasurementReport messages.
	The reported RSRQ values for Cell 1, Cell 2, Cell 3, Cell 4, and Cell 5 are compared to the actual RSRQ values according to Table 9.2.57.5-2. This counts respectively as a Pass or Fail for the events "Cell 1", "Cell 2", "Cell 3", "Cell 4", and "Cell 5". If the UE fails to report the measurement value for Cell 1, Cell 2, Cell 3, Cell 4, or Cell 5, the number of failed iterations for the respective event is increased by one.
	The reported RSRQ values for Cell 2, Cell 3, Cell 4, and Cell 5 are compared to the reported RSRQ value for Cell 1 for each MeasurementReport message according to Table 9.2.57.5-3. These count respectively as a Pass or Fail for the events "Cell 1-2", "Cell 1-3", "Cell 1-4", and "Cell 1-5". If the UE fails to report the measurement value for Cell 2, Cell 3, Cell 4, or Cell 5, the number of failed iterations for the respective event is increased by one.
10.	The SS shall check the MeasurementReport messages transmitted by the UE until a test verdict has been achieved.
Each of the events "Cell 1", "Cell 2", "Cell 3", "Cell 4", "Cell 5", "Cell 1-2", "Cell 1-3", "Cell 1-4", and "Cell 1-5" is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in clause G.2 is achieved. Different events may require different times for a verdict.
If all events pass for each scenario, the test passes. If one event fails, the test fails.
9.2.57.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 9.2.57.4.3-1: Common Exception messages for 5DL PCell in FDD RSRQ for E-UTRAN Carrier Aggregation test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-4
Table H.4.1-8
Table H.4.2-6



9.2.57.5	Test requirement
Table 9.2.57.5-1 defines the primary level settings including test tolerances for all tests.
The RSRQ absolute accuracy shall meet the reported values test requirements in Table 9.2.57.5-2.
The RSRQ relative accuracy shall meet the reported values test requirements in Table 9.2.57.5-3.
Table 9.2.57.5-1: 5DL RSRQ for E-UTRAN in Carrier Aggregation test parameters (Cell #1, Cell #2, Cell #3, Cell #4, and Cell #5)
	Parameter
	Unit
	Cell 1
	Cells

	
	
	
	2
	3
	4
	5

	E-UTRA RF Channel Number
	
	1
	2
	3
	4
	5

	Duplex Mode
	
	FDD or TDD
	FDD or TDD

	BWchannel
	
	5MHz: NRB,c = 25
10MHz: NRB,c = 50
20MHz: NRB,c = 100
	5MHz: NRB,c = 25
10MHz: NRB,c = 50
20MHz: NRB,c = 100

	Special subframe configurationNote1
	
	FDD: -
TDD: 6
	FDD: -
TDD: 6

	Uplink/downlink configurationNote1
	
	FDD: -
TDD: 1
	FDD: -
TDD: 1

	Measurement bandwidth
	

	5MHz: 10-15
10MHz: 22-27
20MHz: 47-52
	5MHz: 10-15
10MHz: 22-27
20MHz: 47-52

	PDSCH Reference measurement channel defined in A.3.1.1
	
	For FDD:
5MHz: R.5 FDD 
10MHz: R.0 FDD
20MHz: R.4 FDD
For TDD:
5MHz: R.4 TDD 
10MHz: R.0 TDD
20MHz: R.3 TDD
	For FDD:
5MHz: R.5 FDD 
10MHz: R.0 FDD
20MHz: R.4 FDD
For TDD:
5MHz: R.4 TDD 
10MHz: R.0 TDD
20MHz: R.3 TDD

	PDSCH allocation
	

	5MHz: 7-17
10MHz: 13-36
20MHz: 38-61
	5MHz: 7-17
10MHz: 13-36
20MHz: 38-61

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2
	
	For FDD:
5MHz: R.11 FDD
10MHz: R.6 FDD
20MHz: R.10 FDD
For TDD:
5MHz: R.11 TDD 
10MHz: R.6 TDD
20MHz: R.10 TDD
	For FDD:
5MHz: R.11 FDD
10MHz: R.6 FDD
20MHz: R.10 FDD
For TDD:
5MHz: R.11 TDD 
10MHz: R.6 TDD
20MHz: R.10 TDD

	OCNG Patterns defined in A.3.2
	
	For FDD:
5MHz: OP.15 FDD
10MHz: OP.1 FDD
20MHz: OP.11 FDD
For TDD:
5MHz: OP.9 TDD
10MHz: OP.1 TDD
20MHz: OP.7 TDD
	For FDD:
5MHz: OP.15 FDD
10MHz: OP.1 FDD
20MHz: OP.11 FDD 
For TDD:
5MHz: OP.9 TDD
10MHz: OP.1 TDD
20MHz: OP.7 TDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote2
	
	
	

	OCNG_RBNote2
	
	
	

	
Note3
	Bands TDD_A
	dBm/ 15kHz
	-116
	-116

	
	Bands TDD_C
	
	-115
	-115

	
	Bands TDD_E
	
	-114
	-114

	
	Bands FDD_A
	
	-119.2
	-119.2

	
	Bands FDD_B1, FDD_B2
	
	-118.7
	-118.7

	
	Bands FDD_C
	
	-118.2
	-118.2

	
	Bands FDD_D
	
	-117.7
	-117.7

	
	Bands FDD_E, Bands FDD_F Note 6
	
	-117.2
	-117.2

	
	Bands FDD_G
	
	-116.2
	-116.2

	
	Bands FDD_H
	
	-115.7
	-115.7

	
	dB
	-5.2
	-5.2

	

	dB
	-5.2
	-5.2

	RSRPNote4
	Bands TDD_A
	dBm/ 15kHz
	-121.2
	-121.2

	
	Bands TDD_C
	
	-120.2
	-120.2

	
	Bands TDD_E
	
	-119.2
	-119.2

	
	Bands FDD_A
	
	-124.4
	-124.4

	
	Bands FDD_B1, FDD_B2
	
	-123.9
	-123.9

	
	Bands FDD_C
	
	-123.4
	-123.4

	
	Bands FDD_D
	
	-122.9
	-122.9

	
	Bands FDD_E, Bands FDD_F Note 6
	
	-122.4
	-122.4

	
	Bands FDD_G
	
	-121.4
	-121.4

	
	Bands FDD_H
	
	-120.9
	-120.9

	RSRQNote4
	Bands TDD_A
	dB
	-17.14
	-17.14

	
	Bands TDD_C
	
	
	

	
	Bands TDD_E
	
	
	

	
	Bands FDD_A
	
	-17.14
	-17.14

	
	Bands FDD_B1, FDD_B2
	
	
	

	
	Bands FDD_C
	
	
	

	
	Bands FDD_D
	
	
	

	
	Bands FDD_E, Bands FDD_F Note 6
	
	
	

	
	Bands FDD_G
	
	
	

	
	Bands FDD_H
	
	
	

	IoNote4
	Bands TDD_A
	dBm/ BWchannel
	-87.07  + 10log(NRB,c/50)
	-87.07  + 10log(NRB,c/50)

	
	Bands TDD_C
	
	-86.07  + 10log(NRB,c/50)
	-86.07  + 10log(NRB,c/50)

	
	Bands TDD_E
	
	-85.07 + 10log(NRB,c/50)
	-85.07 + 10log(NRB,c/50)

	
	Bands FDD_A
	
	-90.27  + 10log(NRB,c/50)
	-90.27  + 10log(NRB,c/50)

	
	Bands FDD_B1, FDD_B2
	
	-89.77  + 10log(NRB,c/50)
	-89.77  + 10log(NRB,c/50)

	
	Bands FDD_C
	
	-89.27 + 10log(NRB,c/50)
	-89.27 + 10log(NRB,c/50)

	
	Bands FDD_D
	
	-88.77 + 10log(NRB,c/50)
	-88.77 + 10log(NRB,c/50)

	
	Bands FDD_E, Bands FDD_F Note 6
	
	-88.27 + 10log(NRB,c/50)
	-88.27 + 10log(NRB,c/50)

	
	Bands FDD_G
	
	-87.27 + 10log(NRB,c/50)
	-87.27 + 10log(NRB,c/50)

	
	Bands FDD_H
	
	-86.77 + 10log(NRB,c/50)
	-86.77 + 10log(NRB,c/50)

	Propagation Condition
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x2
	1x2

	Timing offset to Cell 1
	s
	-
	0

	Time alignment error relative to cell 1 Note 10
	
	-
	 TAE
	 TAE
	 TAE
	 TAE

	Time alignment error relative to cell 2 Note 10
	
	-
	-
	 TAE
	 TAE
	 TAE

	Time alignment error relative to cell 3 Note 10
	
	-
	-
	-
	 TAE
	 TAE

	Time alignment error relative to cell 4 Note 10
	
	-
	-
	-
	-
	 TAE

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 3:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 4:	RSRP, RSRQ and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 5:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 6:	For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.
NOTE 7:	The selection of the bands for testing depends on the configuration of the carrier aggregation supported by the UEs.
NOTE 9:	E-UTRA operating band groups are as defined in clause 3.5.
NOTE 10:	Time alignment error (TAE) as specified in 3GPP TS 36.104 [29] clause 6.5.3.1. The TAE value depends upon the type of carrier aggregation.



Table 9.2.57.5-2: RSRQ absolute accuracy requirements for the reported values for 5 DL for E-UTRAN in Carrier Aggregation
	
	Event
	All bands

	Normal Conditions 

	Lowest reported value (Cell 1)
	Cell 1
	RSRQ_00

	Highest reported value Cell 1)
	
	RSRQ_14RSRQ_XX

	Lowest reported value (Cell 2)
	Cell 2
	RSRQ_00

	Highest reported value (Cell 2)
	
	RSRQ_14

	Lowest reported value (Cell 3)
	Cell 3
	RSRQ_00

	Highest reported value (Cell 3)
	
	RSRQ_14

	Lowest reported value (Cell 4)
	Cell 4
	RSRQ_00

	Highest reported value (Cell 4)
	
	RSRQ_14

	Lowest reported value (Cell 5)
	Cell 5
	RSRQ_00

	Highest reported value (Cell 5)
	
	RSRQ_14

	Extreme Conditions

	Lowest reported value (Cell 1)
	Cell 1
	RSRQ_00

	Highest reported value Cell 1)
	
	RSRQ_15

	Lowest reported value (Cell 2)
	Cell 2
	RSRQ_00

	Highest reported value (Cell 2)
	
	RSRQ_15

	Lowest reported value (Cell 3)
	Cell 3
	RSRQ_00

	Highest reported value (Cell 3)
	
	RSRQ_15

	Lowest reported value (Cell 4)
	Cell 4
	RSRQ_00

	Highest reported value (Cell 4)
	
	RSRQ_15

	Lowest reported value (Cell 5)
	Cell 5
	RSRQ_00

	Highest reported value (Cell 5)
	
	RSRQ_15



Table 9.2.57.5-3: RSRQ relative accuracy requirements for the reported values for 5 DL for E-UTRAN in Carrier Aggregation
	
	Event
	All bands

	Normal Conditions 

	Lowest reported value (Cell 2)
	Cell 1-2
	RSRQ_x - 10

	Highest reported value (Cell 2)
	
	RSRQ_x + 10

	Lowest reported value (Cell 3)
	Cell 1-3
	RSRQ_x - 10

	Highest reported value (Cell 3)
	
	RSRQ_x + 10

	Lowest reported value (Cell 4)
	Cell 1-4
	RSRQ_x - 10

	Highest reported value (Cell 4)
	
	RSRQ_x + 10

	Lowest reported value (Cell 5)
	Cell 1-5
	RSRQ_x - 10

	Highest reported value (Cell 5)
	
	RSRQ_x + 10

	Extreme Conditions

	Lowest reported value (Cell 2)
	Cell 1-2
	RSRQ_x - 10

	Highest reported value (Cell 2)
	
	RSRQ_x + 10

	Lowest reported value (Cell 3)
	Cell 1-3
	RSRQ_x - 10

	Highest reported value (Cell 3)
	
	RSRQ_x + 10

	Lowest reported value (Cell 4)
	Cell 1-4
	RSRQ_x - 10

	Highest reported value (Cell 4)
	
	RSRQ_x + 10

	Lowest reported value (Cell 5)
	Cell 1-5
	RSRQ_x - 10

	Highest reported value (Cell 5)
	
	RSRQ_x + 10

	RSRQ_x is the reported value of Cell 1



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.58	6 DL RSRQ for E-UTRAN in Carrier Aggregation with generic duplex modes
9.2.58.1	Test purpose
To verify that RSRQ absolute and relative measurement accuracy in carrier aggregation are within the specified limits under AWGN propagation conditions. This test will verify the absolute accuracy of intra-frequency RSRQ measurements for the primary component carrier, the absolute accuracy of intra-frequency RSRQ measurements for the secondary component carrier and also the relative inter-frequency RSRQ accuracy requirement between primary and secondary component carriers.
9.2.58.2	Test applicability
This test case applies to all types of E-UTRA UE release 14 and forward that support E-UTRA FDD, E-UTRA TDD and 6DL CA.
9.2.58.3	Minimum conformance requirements
The RSRQ measurements of cells on the primary component carrier shall meet the intra-frequency absolute accuracy requirements defined in 3GPP TS 36.133 [4] clause 9.1.5.1. The RSRQ measurements of cells on any of the secondary component carrier(s) shall meet the intra-frequency absolute accuracy requirements defined in 3GPP TS 36.133 [4] clause 9.1.5.1.
The accuracy requirements in Table 9.2.58.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to clause I.3.1 for a corresponding Band


| Channel 1_Io ‑Channel 2_Io |  20 dB
Table 9.2.58.3-1: RSRQ Intra frequency absolute accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	2.5
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	3.5
	4
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.



When measurements of cells on the primary component carrier are compared with measurements of cells on any of the secondary component carrier(s), the applicable relative accuracy requirements are the RSRQ inter-frequency accuracy requirements defined in 3GPP TS 36.133 [4] clause 9.1.6.2.
The accuracy requirements in Table 9.2.58.3-2 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP1,2|dBm according to clause I.3.4 for a corresponding Band


| Channel 1_Io ‑Channel 2_Io |  20 dB
Table 9.2.58.3-2: RSRQ Inter frequency relative accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	3
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	4
	4
	-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -34 dB to 2.5 dB with 0.5 dB resolution. The mapping of measured quantity is defined in table 9.1.7-1. The range in the signalling may be larger than the guaranteed accuracy range.
Table 9.2.58.3-3: RSRQ measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_-30
	RSRQ  -34
	dB

	RSRQ_-29
	-34  RSRQ < -33.5
	dB

	…
	…
	…

	RSRQ_-02
	-20.5  RSRQ < -20
	dB

	RSRQ_-01
	-20  RSRQ < -19.5
	dB

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
		dB	

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB

	RSRQ_35
	-3  RSRQ < -2.5
	dB

	RSRQ_36
	-2.5  RSRQ < -2
	dB

	…
	…
	…

	RSRQ_45
	2  RSRQ < 2.5
	dB

	RSRQ_46
	2.5  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clauses 9.1.5.1, 9.1.6.2, 9.1.7, 9.1.11, and A.9.2.58.
9.2.58.4	Test description
9.2.58.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-6 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.
Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by UE from Table 9.2.58.5-1 as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in 3GPP TS 36.521-1 [10] clause 5.4.2A.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] AnnexA, Figure group A.63 as appropriate.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.58.4.3.
4.	Cell 1 is PCell in channel 1 on the primary component carrier, Cell 2 is SCell on SCC1, Cell 3 is SCell on SCC2, Cell 4 is SCell on SCC3, Cell 5 is SCell on SCC4 and Cell 6 is SCell on SCC5. Cell 1 is the cell used for connection setup with the power levels set according to Annex C.0 and C.1 for this test. Cell 2, Cell 3, Cell 4, Cell 5 and Cell 6 shall be powered OFF.
9.2.58.4.2	Test procedure
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Configure SCells according to Annex C.0 and C.1 for all downlink physical channels.
3.	The SS shall configure SCells (Cell 2, Cell 3, Cell 4, Cell 5 and Cell 6) on the SCCs as per 3GPP TS 36.508 [7] clause 5.2A.4.
4.	The SS activates SCCs by sending the MAC-CE according to 3GPP TS 36.321 [11] clauses 5.13 and 6.1.3.8. Wait for at least 2 seconds as per 3GPP TS 36.133 [4] clause 8.3.3.2.
5.	Set the parameters according to Table 9.2.58.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.
6.	The SS shall transmit an RRCConnectionReconfiguration message on Cell 1.
7.	The UE shall transmit an RRCConnectionReconfigurationComplete message.
8.	The UE shall transmit periodically MeasurementReport messages.
9.	After 10s wait from Step 6, the SS shall check the reported RSRQ values in periodical MeasurementReport messages.
The reported RSRQ values for Cell 1, Cell 2, Cell 3, Cell 4, Cell 5 and Cell 6 are compared to the actual RSRQ values according to Table 9.2.58.5-2. This counts respectively as a Pass or Fail for the events "Cell 1", "Cell 2", "Cell 3", "Cell 4", "Cell 5 and "Cell 6". If the UE fails to report the measurement value for Cell 1, Cell 2, Cell 3, Cell 4, Cell 5 or Cell 6, the number of failed iterations for the respective event is increased by one.
The reported RSRQ values for Cell 2, Cell 3, Cell 4, Cell 5 and Cell 6 are compared to the reported RSRQ value for Cell 1 for each MeasurementReport message according to Table 9.2.58.5-3. These count respectively as a Pass or Fail for the events "Cell 1-2", "Cell 1-3", "Cell 1-4", "Cell 1-5" and "Cell 1-6". If the UE fails to report the measurement value for Cell 2, Cell 3, Cell 4, Cell 5 or Cell 6, the number of failed iterations for the respective event is increased by one.
10.	The SS shall check the MeasurementReport messages transmitted by the UE until a test verdict has been achieved.
Each of the events "Cell 1", "Cell 2", "Cell 3", "Cell 4", "Cell 5", "Cell 1-2", "Cell 1-3", "Cell 1-4", "Cell 1-5" and "Cell 1-6" is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in clause G.2 is achieved. Different events may require different times for a verdict.
If all events pass for each scenario, the test passes. If one event fails, the test fails.
9.2.58.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 9.2.58.4.3-1: Common Exception messages for 6DL PCell in FDD RSRQ for E-UTRAN Carrier Aggregation test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-4
Table H.4.1-8
Table H.4.2-6



9.2.58.5	Test requirement
Table 9.2.58.5-1 defines the primary level settings including test tolerances for all tests.
The RSRQ absolute accuracy shall meet the reported values test requirements in Table 9.2.58.5-2.
The RSRQ relative accuracy shall meet the reported values test requirements in Table 9.2.58.5-3.
Table 9.2.58.5-1: 6DL RSRQ for E-UTRAN in Carrier Aggregation test parameters (Cell #1, Cell #2, Cell #3, Cell #4, Cell #5 and Cell #6)
	Parameter
	Unit
	Cell 1
	Cells

	
	
	
	2
	3
	4
	5
	6

	E-UTRA RF Channel Number
	
	1
	2
	3
	4
	5
	6

	Duplex mode
	
	FDD or TDD
	FDD or TDD

	BWchannel
	
	5MHz: NRB,c = 25
10MHz: NRB,c = 50
20MHz: NRB,c = 100
	5MHz: NRB,c = 25
10MHz: NRB,c = 50
20MHz: NRB,c = 100

	TDD Special subframe configurationNote1
	
	-
	6

	TDD uplink/downlink configurationNote1
	
	-
	1

	Measurement bandwidth
	

	5MHz: 10-15
10MHz: 22-27
20MHz: 47-52
	5MHz: 10-15
10MHz: 22-27
20MHz: 47-52

	PDSCH Reference measurement channel defined in A.3.1.1
	
	5MHz FDD:
R.5 FDD
10MHz FDD:
R.0 FDD
20MHz FDD:
R.4 FDD

5MHz TDD:
R.4 TDD
10MHz TDD:
R.0 TDD
20MHz TDD:
R.3 TDD
	5MHz FDD:
R.5 FDD
10MHz FDD:
R.0 FDD
20MHz FDD:
R.4 FDD

5MHz TDD:
R.4 TDD
10MHz TDD:
R.0 TDD
20MHz TDD:
R.3 TDD

	PDSCH allocation
	

	5MHz: 7-17
10MHz: 13-36
20MHz: 38-61
	5MHz: 7-17
10MHz: 13-36
20MHz: 38-61

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2
	
	5MHz FDD:
R.11 FDD
10MHz FDD:
R.6 FDD
20MHz FDD:
R.10 FDD

5MHz TDD:
R.11 TDD
10MHz TDD:
R.6 TDD
20MHz TDD:
R.10 TDD
	5MHz FDD:
R.11 FDD
10MHz FDD:
R.6 FDD
20MHz FDD:
R.10 FDD

5MHz TDD:
R.11 TDD
10MHz TDD:
R.6 TDD
20MHz TDD:
R.10 TDD

	OCNG Patterns defined in A.3.2
	
	5MHz FDD:
OP.15 FDD
10MHz FDD:
OP.1 FDD
20MHz FDD:
OP.11 FDD

5MHz TDD:
OP.9 TDD
10MHz TDD:
OP.1 TDD
20MHz TDD:
OP.7 TDD
	5MHz FDD:
OP.15 FDD
10MHz FDD:
OP.1 FDD
20MHz FDD:
OP.11 FDD

5MHz TDD:
OP.9 TDD
10MHz TDD:
OP.1 TDD
20MHz TDD:
OP.7 TDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote2
	
	
	

	OCNG_RBNote2 
	
	
	

	
Note3
	Bands TDD_A
	dBm/ 15kHz
	-116
	-116

	
	Bands TDD_C
	
	-115
	-115

	
	Bands TDD_E
	
	-114
	-114

	
	Bands FDD_A
	
	-119.5
	-119.5

	
	Bands FDD_B1, FDD_B2 Note 11
	
	-119
	-119

	
	Bands FDD_C
	
	-118.5
	-118.5

	
	Bands FDD_D
	
	-118
	-118

	
	Bands FDD_E, Bands FDD_F Note 6
	
	-117.5
	-117.5

	
	Bands FDD_G
	
	-116.5
	-116.5

	
	Bands FDD_H
	
	-116
	-116

	

	dB
	-6.0
	-6.0

	

	dB
	-6.0
	-6.0

	RSRPNote4
	Bands TDD_A
	dBm/ 15kHz
	-122
	-122

	
	Bands TDD_C
	
	-121
	-121

	
	Bands TDD_E
	
	-120
	-120

	
	Bands FDD_A
	
	-125.5
	-125.5

	
	Bands FDD_B, FDD_B2 Note 11
	
	-125
	-125

	
	Bands FDD_C
	
	-124.5
	-124.5

	
	Bands FDD_D
	
	-124
	-124

	
	Bands FDD_E, Bands FDD_F Note 6
	
	-123.5
	-123.5

	
	Bands FDD_G
	
	-122.5
	-122.5

	
	Bands FDD_H
	
	-122
	-122

	RSRQNote4
	Bands TDD_A
	dB
	-17.77
	-17.77

	
	Bands TDD_C
	
	
	

	
	Bands TDD_E
	
	
	

	
	Bands FDD_A
	
	-17.77
	-17.77

	
	Bands FDD_B, FDD_B2 Note 11
	
	
	

	
	Bands FDD_C
	
	
	

	
	Bands FDD_D
	
	
	

	
	Bands FDD_E, Bands FDD_F Note 6
	
	
	

	
	Bands FDD_G
	
	
	

	
	Bands FDD_H
	
	
	

	IoNote4
	Bands TDD_A
	dBm/ BWchannel
	-87.25 + 10log(NRB,c/50)
	-87.25 + 10log(NRB,c/50)

	
	Bands TDD_C
	
	-86.25 + 10log(NRB,c/50)
	-86.25 + 10log(NRB,c/50)

	
	Bands TDD_E
	
	-85.25 + 10log(NRB,c/50)
	-85.25 + 10log(NRB,c/50)

	
	Bands FDD_A
	
	-90.75 + 10log(NRB,c/50)
	-90.75 + 10log(NRB,c/50)

	
	Bands FDD_B, FDD_B2 Note 11
	
	-90.25 + 10log(NRB,c/50)
	-90.25 + 10log(NRB,c/50)

	
	Bands FDD_C
	
	-89.75 + 10log(NRB,c/50)
	-89.75 + 10log(NRB,c/50)

	
	Bands FDD_D
	
	-89.25 + 10log(NRB,c/50)
	-89.25 + 10log(NRB,c/50)

	
	Bands FDD_E, Bands FDD_F Note 6
	
	-88.75 + 10log(NRB,c/50)
	-88.75 + 10log(NRB,c/50)

	
	Bands FDD_G
	
	-87.75 + 10log(NRB,c/50)
	-87.75 + 10log(NRB,c/50)

	
	Bands FDD_H
	
	-87.25 + 10log(NRB,c/50)
	-87.25 + 10log(NRB,c/50)

	Propagation Condition
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x2
	1x2

	Timing offset to Cell 1
	s
	-
	0

	Time alignment error relative to cell 1 Note 10
	
	-
	 TAE
	 TAE
	 TAE
	 TAE
	 TAE

	Time alignment error relative to cell 2 Note 10
	
	-
	-
	 TAE
	 TAE
	 TAE
	 TAE

	Time alignment error relative to cell 3 Note 10
	
	-
	-
	-
	 TAE
	 TAE
	 TAE

	Time alignment error relative to cell 4 Note 10
	
	-
	-
	-
	-
	 TAE
	 TAE

	Time alignment error relative to cell 5 Note 10
	
	-
	-
	-
	-
	-
	 TAE

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 3:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 4:	RSRP, RSRQ and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 5:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 6:	For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.
NOTE 7:	The selection of the bands for testing depends on the configuration of the carrier aggregation supported by the UEs.
NOTE 8:	Void
NOTE 9:	E-UTRA operating band groups are as defined in clause 3.5.
NOTE 10:	Time alignment error (TAE) as specified in 3GPP TS 36.104 [30] clause 6.5.3.1. The TAE value depends upon the type of carrier aggregation.
NOTE 11:	For Band 74, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 1475.9-1510.9 MHz.



Table 9.2.58.5-2: RSRQ absolute accuracy requirements for the reported values for 6 DL for E-UTRAN in Carrier Aggregation
	
	Event
	All bands

	Normal Conditions 

	Lowest reported value (Cell 1)
	Cell 1
	RSRQ_00

	Highest reported value Cell 1)
	
	RSRQ_14RSRQ_XX

	Lowest reported value (Cell 2)
	Cell 2
	RSRQ_00

	Highest reported value (Cell 2)
	
	RSRQ_14

	Lowest reported value (Cell 3)
	Cell 3
	RSRQ_00

	Highest reported value (Cell 3)
	
	RSRQ_14

	Lowest reported value (Cell 4)
	Cell 4
	RSRQ_00

	Highest reported value (Cell 4)
	
	RSRQ_14

	Lowest reported value (Cell 5)
	Cell 5
	RSRQ_00

	Highest reported value (Cell 5)
	
	RSRQ_14

	Lowest reported value (Cell 6)
	Cell 6
	RSRQ_00

	Highest reported value (Cell 6)
	
	RSRQ_14

	Extreme Conditions

	Lowest reported value (Cell 1)
	Cell 1
	RSRQ_00

	Highest reported value Cell 1)
	
	RSRQ_15

	Lowest reported value (Cell 2)
	Cell 2
	RSRQ_00

	Highest reported value (Cell 2)
	
	RSRQ_15

	Lowest reported value (Cell 3)
	Cell 3
	RSRQ_00

	Highest reported value (Cell 3)
	
	RSRQ_15

	Lowest reported value (Cell 4)
	Cell 4
	RSRQ_00

	Highest reported value (Cell 4)
	
	RSRQ_15

	Lowest reported value (Cell 5)
	Cell 5
	RSRQ_00

	Highest reported value (Cell 5)
	
	RSRQ_15

	Lowest reported value (Cell 6)
	Cell 6
	RSRQ_00

	Highest reported value (Cell 6)
	
	RSRQ_15



Table 9.2.58.5-3: RSRQ relative accuracy requirements for the reported values for 6 DL for E-UTRAN in Carrier Aggregation
	
	Event
	All bands

	Normal Conditions 

	Lowest reported value (Cell 2)
	Cell 1-2
	RSRQ_x - 10

	Highest reported value (Cell 2)
	
	RSRQ_x + 10

	Lowest reported value (Cell 3)
	Cell 1-3
	RSRQ_x - 10

	Highest reported value (Cell 3)
	
	RSRQ_x + 10

	Lowest reported value (Cell 4)
	Cell 1-4
	RSRQ_x - 10

	Highest reported value (Cell 4)
	
	RSRQ_x + 10

	Lowest reported value (Cell 5)
	Cell 1-5
	RSRQ_x - 10

	Highest reported value (Cell 5)
	
	RSRQ_x + 10

	Lowest reported value (Cell 5)
	Cell 1-6
	RSRQ_x - 10

	Highest reported value (Cell 5)
	
	RSRQ_x + 10

	Extreme Conditions

	Lowest reported value (Cell 2)
	Cell 1-2
	RSRQ_x - 10

	Highest reported value (Cell 2)
	
	RSRQ_x + 10

	Lowest reported value (Cell 3)
	Cell 1-3
	RSRQ_x - 10

	Highest reported value (Cell 3)
	
	RSRQ_x + 10

	Lowest reported value (Cell 4)
	Cell 1-4
	RSRQ_x - 10

	Highest reported value (Cell 4)
	
	RSRQ_x + 10

	Lowest reported value (Cell 5)
	Cell 1-5
	RSRQ_x - 10

	Highest reported value (Cell 5)
	
	RSRQ_x + 10

	Lowest reported value (Cell 6)
	Cell 1-6
	RSRQ_x - 10

	Highest reported value (Cell 6)
	
	RSRQ_x + 10

	RSRQ_x is the reported value of Cell 1



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.2.59	7 DL RSRQ for E-UTRAN in Carrier Aggregation with generic duplex modes
9.2.59.1	Test purpose
To verify that RSRQ absolute and relative measurement accuracy in carrier aggregation are within the specified limits under AWGN propagation conditions. This test will verify the absolute accuracy of intra-frequency RSRQ measurements for the primary component carrier, the absolute accuracy of intra-frequency RSRQ measurements for the secondary component carrier and also the relative inter-frequency RSRQ accuracy requirement between primary and secondary component carriers.
9.2.59.2	Test applicability
This test case applies to all types of E-UTRA UE release 14 and forward that support E-UTRA FDD, E-UTRA TDD and 7DL CA.
9.2.59.3	Minimum conformance requirements
The RSRQ measurements of cells on the primary component carrier shall meet the intra-frequency absolute accuracy requirements defined in 3GPP TS 36.133 [4] clause 9.1.5.1. The RSRQ measurements of cells on any of the secondary component carrier(s) shall meet the intra-frequency absolute accuracy requirements defined in 3GPP TS 36.133 [4] clause 9.1.5.1.
The accuracy requirements in Table 9.2.59.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to clause I.3.1 for a corresponding Band

| Channel 1_Io ‑Channel 2_Io |  20 dB
Table 9.2.59.3-1: RSRQ Intra frequency absolute accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	2.5
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	3.5
	4
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.



When measurements of cells on the primary component carrier are compared with measurements of cells on any of the secondary component carrier(s), the applicable relative accuracy requirements are the RSRQ inter-frequency accuracy requirements defined in 3GPP TS 36.133 [4] clause 9.1.6.2.
The accuracy requirements in Table 9.2.59.3-2 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 3GPP TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
RSRP1,2|dBm according to clause I.3.4 for a corresponding Band

| Channel 1_Io ‑Channel 2_Io |  20 dB
Table 9.2.59.3-2: RSRQ Inter frequency relative accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	3
	4
	-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	4
	4
	-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in clauses I.4.2 and I.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in clause 3.5.



The reporting range of RSRQ is defined from -34 dB to 2.5 dB with 0.5 dB resolution. The mapping of measured quantity is defined in table 9.1.7-1. The range in the signalling may be larger than the guaranteed accuracy range.
Table 9.2.59.3-3: RSRQ measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_-30
	RSRQ  -34
	dB

	RSRQ_-29
	-34  RSRQ < -33.5
	dB

	…
	…
	…

	RSRQ_-02
	-20.5  RSRQ < -20
	dB

	RSRQ_-01
	-20  RSRQ < -19.5
	dB

	RSRQ_00
	RSRQ  -19.5
	dB

	RSRQ_01
	-19.5  RSRQ < -19
	dB

	RSRQ_02
	-19  RSRQ < -18.5
		dB	

	…
	…
	…

	RSRQ_32
	-4  RSRQ < -3.5
	dB

	RSRQ_33
	-3.5  RSRQ < -3
	dB

	RSRQ_34
	-3  RSRQ
	dB

	RSRQ_35
	-3  RSRQ < -2.5
	dB

	RSRQ_36
	-2.5  RSRQ < -2
	dB

	…
	…
	…

	RSRQ_45
	2  RSRQ < 2.5
	dB

	RSRQ_46
	2.5  RSRQ
	dB



The normative reference for this requirement is 3GPP TS 36.133 [4] clauses 9.1.5.1, 9.1.6.2, 9.1.7, 9.1.11, and A.9.2.59
9.2.59.4	Test description
9.2.59.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-6 and 3GPP TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.
Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by UE from Table 9.2.59.5-1 as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in 3GPP TS 36.521-1 [10] clause 5.4.2A.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] AnnexA, Figure group A.63 as appropriate.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	Message contents are defined in clause 9.2.59.4.3.
4.	Cell 1 is PCell in channel 1 on the primary component carrier, Cell 2 is SCell on SCC1, Cell 3 is SCell on SCC2, Cell 4 is SCell on SCC3, Cell 5 is SCell on SCC4, Cell 6 is SCell on SCC5 and Cell 7 is SCell on SCC6. Cell 1 is the cell used for connection setup with the power levels set according to Annex C.0 and C.1 for this test. Cell 2, Cell 3, Cell 4, Cell 5, Cell 6 and Cell 7shall be powered OFF. 
9.2.59.4.2	Test procedure
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Configure SCells according to Annex C.0 and C.1 for all downlink physical channels.
3.	The SS shall configure SCells (Cell 2, Cell 3, Cell 4, Cell 5, Cell 6 and Cell 7) on the SCCs as per 3GPP TS 36.508 [7] clause 5.2A.4.
4.	The SS activates SCCs by sending the MAC-CE according to 3GPP TS 36.321 [11] clauses 5.13 and 6.1.3.8. Wait for at least 2 seconds as per 3GPP TS 36.133 [4] clause 8.3.3.2.
5.	Set the parameters according to Table 9.2.59.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.
6.	The SS shall transmit an RRCConnectionReconfiguration message on Cell 1.
7.	The UE shall transmit an RRCConnectionReconfigurationComplete message.
8.	The UE shall transmit periodically MeasurementReport messages.
9.	After 10s wait from Step 6, the SS shall check the reported RSRQ values in periodical MeasurementReport messages.
	The reported RSRQ values for Cell 1, Cell 2, Cell 3, Cell 4, Cell 5, Cell 6 and Cell 7are compared to the actual RSRQ values according to Table 9.2.59.5-2. This counts respectively as a Pass or Fail for the events "Cell 1", "Cell 2", "Cell 3", "Cell 4", "Cell 5, "Cell 6" and "Cell 7". If the UE fails to report the measurement value for Cell 1, Cell 2, Cell 3, Cell 4, Cell 5, Cell 6 or Cell 7, the number of failed iterations for the respective event is increased by one.
	The reported RSRQ values for Cell 2, Cell 3, Cell 4, Cell 5, Cell 6 and Cell 7 are compared to the reported RSRQ value for Cell 1 for each MeasurementReport message according to Table 9.2.59.5-3. These count respectively as a Pass or Fail for the events "Cell 1-2", "Cell 1-3", "Cell 1-4", "Cell 1-5", "Cell 1-6" and "Cell 1-7". If the UE fails to report the measurement value for Cell 2, Cell 3, Cell 4, Cell 5, Cell 6 or Cell 7, the number of failed iterations for the respective event is increased by one.
10.	The SS shall check the MeasurementReport messages transmitted by the UE until a test verdict has been achieved.
Each of the events "Cell 1", "Cell 2", "Cell 3", "Cell 4", "Cell 5", "Cell 6", "Cell 7", "Cell 1-2", "Cell 1-3", "Cell 1-4", "Cell 1-5", "Cell 1-6" and "Cell 1-7"is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in clause G.2 is achieved. Different events may require different times for a verdict.
If all events pass for each scenario, the test passes. If one event fails, the test fails.
9.2.59.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 9.2.59.4.3-1: Common Exception messages for 7DL PCell in FDD RSRQ for E-UTRAN Carrier Aggregation test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.5-4
Table H.4.1-8
Table H.4.2-6



9.2.59.5	Test requirement
Table 9.2.59.5-1 defines the primary level settings including test tolerances for all tests.
The RSRQ absolute accuracy shall meet the reported values test requirements in Table 9.2.59.5-2.
The RSRQ relative accuracy shall meet the reported values test requirements in Table 9.2.59.5-3.
Table 9.2.59.5-1: 7DL RSRQ for E-UTRAN in Carrier Aggregation test parameters (Cell #1, Cell #2, Cell #3, Cell #4, Cell #5, Cell #6 and Cell #7)
	Parameter
	Unit
	Cell 1
	Cells

	
	
	
	2
	3
	4
	5
	6
	7

	E-UTRA RF Channel Number
	
	1
	2
	3
	4
	5
	6
	7

	Duplex mode
	
	FDD or TDD
	FDD or TDD

	BWchannel
	
	5MHz: NRB,c = 25
10MHz: NRB,c = 50
20MHz: NRB,c = 100
	5MHz: NRB,c = 25
10MHz: NRB,c = 50
20MHz: NRB,c = 100

	TDD Special subframe configurationNote1
	
	-
	6

	TDD uplink/downlink configurationNote1
	
	-
	1

	Measurement bandwidth
	

	5MHz: 10-15
10MHz: 22-27
20MHz: 47-52
	5MHz: 10-15
10MHz: 22-27
20MHz: 47-52

	PDSCH Reference measurement channel defined in A.3.1.1
	
	5MHz FDD:
R.5 FDD 
10MHz FDD:
R.0 FDD
20MHz FDD:
R.4 FDD

5MHz TDD:
R.4 TDD 
10MHz TDD:
R.0 TDD
20MHz TDD:
R.3 TDD
	5MHz FDD:
R.5 FDD 
10MHz FDD:
R.0 FDD
20MHz FDD:
R.4 FDD

5MHz TDD:
R.4 TDD 
10MHz TDD:
R.0 TDD
20MHz TDD:
R.3 TDD

	PDSCH allocation
	

	5MHz: 7-17
10MHz: 13-36
20MHz: 38-61
	5MHz: 7-17
10MHz: 13-36
20MHz: 38-61

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2
	
	5MHz FDD:
R.11 FDD
10MHz FDD:
R.6 FDD
20MHz FDD:
R.10 FDD

5MHz TDD:
R.11 TDD
10MHz TDD:
R.6 TDD
20MHz TDD:
R.10 TDD
	5MHz FDD:
R.11 FDD
10MHz FDD:
R.6 FDD
20MHz FDD:
R.10 FDD

5MHz TDD:
R.11 TDD
10MHz TDD:
R.6 TDD
20MHz TDD:
R.10 TDD

	OCNG Patterns defined in A.3.2
	
	5MHz FDD:
OP.15 FDD
10MHz FDD:
OP.1 FDD
20MHz FDD:
OP.11 FDD

5MHz TDD:
OP.9 TDD
10MHz TDD:
OP.1 TDD
20MHz TDD:
OP.7 TDD
	5MHz FDD:
OP.15 FDD
10MHz FDD:
OP.1 FDD
20MHz FDD:
OP.11 FDD

5MHz TDD:
OP.9 TDD
10MHz TDD:
OP.1 TDD
20MHz TDD:
OP.7 TDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote2
	
	
	

	OCNG_RBNote2 
	
	
	

	
Note3
	Bands TDD_A
	dBm/ 15kHz
	-116
	-116

	
	Bands TDD_C
	
	-115
	-115

	
	Bands TDD_E
	
	-114
	-114

	
	Bands FDD_A
	
	-119.5
	-119.5

	
	Bands FDD_B1, FDD_B2 Note 11
	
	-119
	-119

	
	Bands FDD_C
	
	-118.5
	-118.5

	
	Bands FDD_D
	
	-118
	-118

	
	Bands FDD_E, Bands FDD_F Note 6
	
	-117.5
	-117.5

	
	Bands FDD_G
	
	-116.5
	-116.5

	
	Bands FDD_H
	
	-116
	-116

	

	dB
	-6.0
	-6.0

	

	dB
	-6.0
	-6.0

	RSRPNote4
	Bands TDD_A
	dBm/ 15kHz
	-122
	-122

	
	Bands TDD_C
	
	-121
	-121

	
	Bands TDD_E
	
	-120
	-120

	
	Bands FDD_A
	
	-125.5
	-125.5

	
	Bands FDD_B, FDD_B2 Note 11
	
	-125
	-125

	
	Bands FDD_C
	
	-124.5
	-124.5

	
	Bands FDD_D
	
	-124
	-124

	
	Bands FDD_E, Bands FDD_F Note 6
	
	-123.5
	-123.5

	
	Bands FDD_G
	
	-122.5
	-122.5

	
	Bands FDD_H
	
	-122
	-122

	RSRQNote4
	Bands TDD_A
	dB
	-17.77
	-17.77

	
	Bands TDD_C
	
	
	

	
	Bands TDD_E
	
	
	

	
	Bands FDD_A
	
	-17.77
	-17.77

	
	Bands FDD_B, FDD_B2 Note 11
	
	
	

	
	Bands FDD_C
	
	
	

	
	Bands FDD_D
	
	
	

	
	Bands FDD_E, Bands FDD_F Note 6
	
	
	

	
	Bands FDD_G
	
	
	

	
	Bands FDD_H
	
	
	

	IoNote4
	Bands TDD_A
	dBm/ BWchannel
	-87.25 + 10log(NRB,c/50)
	-87.25 + 10log(NRB,c/50)

	
	Bands TDD_C
	
	-86.25 + 10log(NRB,c/50)
	-86.25 + 10log(NRB,c/50)

	
	Bands TDD_E
	
	-85.25 + 10log(NRB,c/50)
	-85.25 + 10log(NRB,c/50)

	
	Bands FDD_A
	
	-90.75 + 10log(NRB,c/50)
	-90.75 + 10log(NRB,c/50)

	
	Bands FDD_B, FDD_B2 Note 11
	
	-90.25 + 10log(NRB,c/50)
	-90.25 + 10log(NRB,c/50)

	
	Bands FDD_C
	
	-89.75 + 10log(NRB,c/50)
	-89.75 + 10log(NRB,c/50)

	
	Bands FDD_D
	
	-89.25 + 10log(NRB,c/50)
	-89.25 + 10log(NRB,c/50)

	
	Bands FDD_E, Bands FDD_F Note 6
	
	-88.75 + 10log(NRB,c/50)
	-88.75 + 10log(NRB,c/50)

	
	Bands FDD_G
	
	-87.75 + 10log(NRB,c/50)
	-87.75 + 10log(NRB,c/50)

	
	Bands FDD_H
	
	-87.25 + 10log(NRB,c/50)
	-87.25 + 10log(NRB,c/50)

	Propagation Condition
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x2
	1x2

	Timing offset to Cell 1
	s
	-
	0

	Time alignment error relative to cell 1 Note 10
	
	-
	 TAE
	 TAE
	 TAE
	 TAE
	 TAE
	 TAE

	Time alignment error relative to cell 2 Note 10
	
	-
	-
	 TAE
	 TAE
	 TAE
	 TAE
	 TAE

	Time alignment error relative to cell 3 Note 10
	
	-
	-
	-
	 TAE
	 TAE
	 TAE
	 TAE

	Time alignment error relative to cell 4 Note 10
	
	-
	-
	-
	-
	 TAE
	 TAE
	 TAE

	Time alignment error relative to cell 5 Note 10
	
	-
	-
	-
	-
	-
	 TAE
	 TAE

	Time alignment error relative to cell 6 Note 10
	
	-
	-
	-
	-
	-
	-
	 TAE

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

NOTE 3:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
NOTE 4:	RSRP, RSRQ and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 5:	RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 6:	For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.
NOTE 7: 	The selection of the bands for testing depends on the configuration of the carrier aggregation supported by the UEs.
NOTE 8:	Void
NOTE 9:	E-UTRA operating band groups are as defined in clause 3.5.
NOTE 10:	Time alignment error (TAE) as specified in 3GPP TS 36.104 [30] clause 6.5.3.1. The TAE value depends upon the type of carrier aggregation.
NOTE 11:	For Band 74, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 1475.9-1510.9 MHz.



Table 9.2.59.5-2: RSRQ absolute accuracy requirements for the reported values for 7 DL for E-UTRAN in Carrier Aggregation
	
	Event
	All bands

	Normal Conditions 

	Lowest reported value (Cell 1)
	Cell 1
	RSRQ_00

	Highest reported value Cell 1)
	
	RSRQ_14RSRQ_XX

	Lowest reported value (Cell 2)
	Cell 2
	RSRQ_00

	Highest reported value (Cell 2)
	
	RSRQ_14

	Lowest reported value (Cell 3)
	Cell 3
	RSRQ_00

	Highest reported value (Cell 3)
	
	RSRQ_14

	Lowest reported value (Cell 4)
	Cell 4
	RSRQ_00

	Highest reported value (Cell 4)
	
	RSRQ_14

	Lowest reported value (Cell 5)
	Cell 5
	RSRQ_00

	Highest reported value (Cell 5)
	
	RSRQ_14

	Lowest reported value (Cell 6)
	Cell 6
	RSRQ_00

	Highest reported value (Cell 6)
	
	RSRQ_14

	Lowest reported value (Cell 7)
	Cell 7
	RSRQ_00

	Highest reported value (Cell 7)
	
	RSRQ_14

	Extreme Conditions

	Lowest reported value (Cell 1)
	Cell 1
	RSRQ_00

	Highest reported value Cell 1)
	
	RSRQ_15

	Lowest reported value (Cell 2)
	Cell 2
	RSRQ_00

	Highest reported value (Cell 2)
	
	RSRQ_15

	Lowest reported value (Cell 3)
	Cell 3
	RSRQ_00

	Highest reported value (Cell 3)
	
	RSRQ_15

	Lowest reported value (Cell 4)
	Cell 4
	RSRQ_00

	Highest reported value (Cell 4)
	
	RSRQ_15

	Lowest reported value (Cell 5)
	Cell 5
	RSRQ_00

	Highest reported value (Cell 5)
	
	RSRQ_15

	Lowest reported value (Cell 6)
	Cell 6
	RSRQ_00

	Highest reported value (Cell 6)
	
	RSRQ_15

	Lowest reported value (Cell 7)
	Cell 7
	RSRQ_00

	Highest reported value (Cell 7)
	
	RSRQ_15



Table 9.2.59.5-3: RSRQ relative accuracy requirements for the reported values for 7 DL for E-UTRAN in Carrier Aggregation
	
	Event
	All bands

	Normal Conditions 

	Lowest reported value (Cell 2)
	Cell 1-2
	RSRQ_x - 10

	Highest reported value (Cell 2)
	
	RSRQ_x + 10

	Lowest reported value (Cell 3)
	Cell 1-3
	RSRQ_x - 10

	Highest reported value (Cell 3)
	
	RSRQ_x + 10

	Lowest reported value (Cell 4)
	Cell 1-4
	RSRQ_x - 10

	Highest reported value (Cell 4)
	
	RSRQ_x + 10

	Lowest reported value (Cell 5)
	Cell 1-5
	RSRQ_x - 10

	Highest reported value (Cell 5)
	
	RSRQ_x + 10

	Lowest reported value (Cell 6)
	Cell 1-6
	RSRQ_x - 10

	Highest reported value (Cell 6)
	
	RSRQ_x + 10

	Lowest reported value (Cell 7)
	Cell 1-7
	RSRQ_x - 10

	Highest reported value (Cell 7)
	
	RSRQ_x + 10

	Extreme Conditions

	Lowest reported value (Cell 2)
	Cell 1-2
	RSRQ_x - 10

	Highest reported value (Cell 2)
	
	RSRQ_x + 10

	Lowest reported value (Cell 3)
	Cell 1-3
	RSRQ_x - 10

	Highest reported value (Cell 3)
	
	RSRQ_x + 10

	Lowest reported value (Cell 4)
	Cell 1-4
	RSRQ_x - 10

	Highest reported value (Cell 4)
	
	RSRQ_x + 10

	Lowest reported value (Cell 5)
	Cell 1-5
	RSRQ_x - 10

	Highest reported value (Cell 5)
	
	RSRQ_x + 10

	Lowest reported value (Cell 6)
	Cell 1-6
	RSRQ_x - 10

	Highest reported value (Cell 6)
	
	RSRQ_x + 10

	Lowest reported value (Cell 7)
	Cell 1-7
	RSRQ_x - 10

	Highest reported value (Cell 7)
	
	RSRQ_x + 10

	RSRQ_x is the reported value of Cell 1



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
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