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1
Introduction

In RAN#60, we provided our view on the RSRP and RSRQ measurement accuracy test cases for carrier aggregation [1]. Based on the discussions on CA RRM test configuration, the list of CA RRM test cases [2], as well as the distribution of work load among companies, we focus on the further discussion on RSRQ test cases in this contribution. 
2
Discussions

RSRQ accuracy requirements for non-CA UEs are defined in subclause 9.1 in [3], which includes the absolute intra-frequency RSRQ measurements for a cell on the same frequency as that of the serving cell, and the absolute/relative inter-frequency RSRQ measurements for a cell on the different frequency from the serving cell. 
RSRQ accuracy requirements were extended for UEs configured with secondary downlink serving cell [3]. It requires the UE operating in CA mode to meet the same RSRQ accuracy requirements as that in non-CA mode. 
· RSRQ test cases for non-CA UEs are defined in Sec. A.9 in [1], which includes total 4 cases to cover intra-frequency and inter-frequency RSRQ tests for FDD and TDD systems. In these test cases, the accuracies for absolute and relative measurements are tested together in the same test case. As discussed in [1], we propose to continue the practice, and include both absolute and relative accuracy tests in the same test case 
· Current RSRQ test cases for non-CA UEs uses two-cells configuration: cell 1 for the serving cell and cell 2 the target cell, which is either in the same frequency of the serving cell for intra-frequency test, or in the different frequency for inter-frequency test. As discussed in [1], we believe three-cells configuration should be applied for RSRQ test cases for CA UEs to simulate the real working environment, and also make is possible to test relative intra-frequency RSRQ test in SCC. 
· Currently, each RSRQ test case for non-CA UEs contains three tests with different settings in signal and interference/noise power levels. For test 1 and test 2, the power levels are set the same for different bands, while for test 3, the power levels are set different for different bands. Considering the existing non-CA RSRQ tests already covers different power levels and it is desirable to minimize test efforts, we propose have only one test in each test case with the same settings without distinguish different bands or band combinations (note: More tests could be added later if it is found in the future that RSRQ accuracy could be impacted significantly by different bands or band combinations).
· Unlike non-CA RSRQ tests, where each test contains only two cells, three cells-configuration is going to be applied for CA RSRQ tests. PCell and SCell are in difference carriers and third cell can be either in the same frequency as the PCell or the SCell. Thus, both intra-carrier and inter-carrier measurements are available in the same test. Thus, there is no need to have separate intra-carrier and inter-carrier CA RSRQ test cases.
· CA absolute and relative intra-frequency RSRQ accuracy requirements are defined for PCC and SCC, and relative inter-frequency RSRQ accuracy requirements are defined between PCC and SCC. To cover all these scenarios, we could develop two separate test cases: one for the tests of the absolute and relative intra-frequency RSRQ for PCC and the other for SCC. The relative inter-frequency RSRQ accuracy requirements are automatically covered in either of the test case with the three-cells configuration. Considering that in general the RSRQ measurement accuracy of the serving carriers for UE in CA mode should be similar and the RSRQ measurement accuracy of the PCell when UE in non-CA mode is tested in existing test cases, we may further reduce the RSRQ test cases to focus on the tests of the secondary component carrier. 
· Other test configurations [4]:

· Propagation conditions: AWGN

· Cells are synchronous to 3 (s
· 
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and other parameters are basically adopted from existing RSRQ intra- and inter-frequency RSRQ test cases.
3
Conclusion
In this contribution, we discussed the test cases for the FDD/TDD RSRQ measurement accuracy. Based on the discussion, test cases for the verifications of the FDD/TDD RSRQ measurement accuracy with AWGN propagation conditions are proposed as shown in Appendix. The test cases will verify the absolute and relative accuracy of intra frequency RSRQ measurements for the secondary component carrier defined in Section 9.1.11.2. The test will also verify the primary and secondary component carrier relative RSRQ accuracy requirement defined in Section 9.1.11.3.
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Appendix A

A.9.2.5
FDD RSRQ for E-UTRA Carrier Aggregation

The test cases in this section are applicable to carrier aggregation capable UEs which have been configured with a downlink Scell.
A.9.2.5.1
Test Purpose and Environment

The purpose of this test is to verify that the FDD RSRQ measurement accuracy is within the specified limits in an environment with AWGN propagation conditions. This test will verify the absolute and relative accuracy of intra frequency RSRQ measurements for the secondary component carrier defined in Section 9.1.11.2. The test will also verify the primary and secondary component carrier relative RSRQ accuracy requirement defined in Section 9.1.11.3.

A.9.2.5.2
Test parameters

In the test there are three synchronous cells: Cell 1, Cell 2 and Cell 3. Cell 1 is PCell, Cell 2 is the target cell, and Cell 3 is SCell.  PCell and SCell are in different RF channels. Cell 2 is in the same RF channel as the SCell. The parameters for the test are listed in Table A.9.2.5.2-1.  

Table A.9.2.5.2-1: FDD RSRQ test parameters

	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2
	Cell 3

	E-UTRA RF Channel Number
	
	1
	1
	2

	BWchannel
	MHz
	10
	10
	10

	Measurement bandwidth
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	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.3.1.1.1
	
	R.0 FDD
	-
	R.0 FDD 

	PDSCH allocation
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	13—36 
	-
	13—36

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2.1
	
	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

	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 
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	Bands 1, 4, 6, 10, 11, 18, 19, 21, 23 and 24
	dBm/15 kHz
	-103.85
	-103.85
	-103.85

	
	Bands 2, 5 and 7
	
	
	
	

	
	Band 25
	
	
	
	

	
	Bands 3, 8, 12, 13, 14, 17 and 20
	
	
	
	

	
	Band 9
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	dB
	-4.0
	-4.7
	-4.7

	RSRPNote3
	Bands 1, 4, 6, 10, 11, 18, 19, 21, 23 and 24
	dBm/15 kHz
	-108.70
	-106.75
	-106.75

	
	Bands 2, 5 and 7
	
	
	
	

	
	Band 25
	
	
	
	

	
	Bands 3, 8, 12, 13, 14, 17 and 20
	
	
	
	

	
	Band 9
	
	
	
	

	RSRQNote4
	Bands 1, 4, 6, 10, 11, 18, 19, 21, 23 and 24
	dB
	-16.25
	-16.76
	-16.76

	
	Bands 2, 5 and 7
	
	
	
	

	
	Band 25
	
	
	
	

	
	Bands 3, 8, 12, 13, 14, 17 and 20
	
	
	
	

	
	Band 9
	
	
	
	

	IoNote3
	Bands 1, 4, 6, 10, 11, 18, 19, 21, 23 and 24
	dBm/9 MHz
	-75.46
	-73
	-73

	
	Bands 2, 5 and 7
	
	
	
	

	
	Band 25
	
	
	
	

	
	Bands 3, 8, 12, 13, 14, 17 and 20
	
	
	
	

	
	Band 9
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	dB
	-4.0
	-2.9
	-2.9

	Maximum radio frame transmit time offset between the cells at the UE antenna connector
	(s
	3

	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 
[image: image8.wmf]oc

N

 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.


A.9.2.5.3
Test Requirements
The RSRQ measurement accuracy shall fulfil the requirements in section 9.1.11.2 and 9.1.11.3.
A.9.2.6
TDD RSRQ for E-UTRA Carrier Aggregation

A.9.2.6.1
Test Purpose and Environment

The purpose of this test is to verify that the RSRQ measurement accuracy is within the specified limits in an environment with AWGN propagation conditions. This test will verify the absolute and relative accuracy of intra frequency RSRQ measurements for the secondary component carrier defined in Section 9.1.11.2. The test will also verify the primary and secondary component carrier relative RSRQ accuracy requirement defined in Section 9.1.11.3.

A.9.2.6.2
Test parameters

In the test there are three synchronous cells: Cell 1, Cell 2 and Cell 3. Cell 1 is PCell, Cell 2 is the target cell, and Cell 3 is SCell.  PCell and SCell are in different RF channels. Cell 2 is in the same RF channel as the SCell. The parameters for the test are listed in Table A.9.2.6.2-1.  

Table A.9.2.6.2-1: TDD RSRQ test parameters

	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2
	Cell 3

	E-UTRA RF Channel Number
	
	1
	1
	2

	BWchannel
	MHz
	10
	10
	10

	Special subframe configurationNote1 
	
	6
	6
	6

	Uplink-downlink configurationNote1
	
	1
	1
	1

	Measurement bandwidth
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	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.3.1.1.2
	
	R.0 TDD
	-
	R.0 TDD 

	PDSCH allocation
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	13—36 
	-
	13—36

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2.2
	
	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.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 
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	Bands 33, 34, 35, 36, 37, 38, 39, 40, 42, 43
	dBm/15 kHz
	-103.85
	-103.85
	-103.85

	
	Band 41
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	dB
	-4.0
	-4.7
	-4.7

	RSRPNote4
	Bands 33, 34, 35, 36, 37, 38, 39, 40, 42, 43
	dBm/15 kHz
	-108.70
	-106.75
	-106.75

	
	Band 41
	
	
	
	

	RSRQNote4
	Bands 33, 34, 35, 36, 37, 38, 39, 40, 42, 43
	dB
	-16.76
	-16.25
	-16.25

	
	Band 41
	
	
	
	

	IoNote4
	Bands 33, 34, 35, 36, 37, 38, 39, 40, 42, 43
	dBm/9 MHz
	-73
	-75.46
	-75.46

	
	Band 41
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	dB
	-2.9
	-4.0
	-4.0

	Maximum radio frame transmit time offset between the cells at the UE antenna connector
	(s
	3

	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 
[image: image14.wmf]oc

N

 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.


A.9.2.6.3
Test Requirements
The RSRQ measurement accuracy shall fulfil the requirements in section 9.1.11.2 and 9.1.11.3.
1

_1283202220.unknown

_1294578582.unknown

_1283632910.unknown

_1279611252.unknown

