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1
Introduction

CA RRM test cases were scheduled to be developed in two phases [1]. Phase I test cases, which covers CA RSRP/RSTD, etc., were completed in RAN4#61. Starting from RAN4#62, we will work on Phase II test cases for CA RSTD measurements and other event triggered reporting scenarios. In this contribution, we discuss the RSTD measurement accuracy test cases for carrier aggregation.
2
Discussions

2.1 OTDOA RSTD measurement accuracy requirements

OTDOA RSTD measurement accuracy requirements for non-CA FDD/TDD UEs are defined in subclause 9.1.10 in [2], which includes the intra-frequency RSTD measurements obtained from the cells on the same frequency as that of the serving cell, and the inter-frequency RSTD measurements for other cases.

RSTD accuracy requirements were extended for UEs configured with secondary downlink serving cell as shown in subclause 9.1.12 [2]. It requires the UE operating in CA mode to meet the intra-frequency RSTD accuracy requirements as non-CA case when both the reference cell and neighbouring cell belong to either the primary component carrier or the secondary component carrier. Otherwise, the inter-frequency RSTD accuracy requirements apply.
2.2 Non-CA test cases for OTDOA RSTD measurement accuracy requirements 
RSTD test cases for measurement accuracy for non-CA UEs are defined in Sec. A.9.8 in [2], which includes total 4 cases to cover intra-frequency and inter-frequency RSTD tests for FDD and TDD systems. 
These RSTD test cases for non-CA UEs uses two-cell configuration: cell 1 serves as the PCell and reference cell, while cell 2 is the neighbouring cell. Cell 2 is in the same frequency as the PCell for intra-frequency RSTD tests, but in the secondary frequency for inter-frequency RSTD tests. 

Each FDD or TDD intra-frequency RSTD test case includes four tests. Tests 1 and 2 are designed for the 1.4 MHz E-UTRA system, while Tests 3 and 4 are for 10MHz E-UTRA system. For Tests 1 and 3, it is assumed that the mod(Cell ID 1 – Cell ID 2, 6) =0 to test the overlapping PRS resource scenarios, while for tests 2 and 4, it is assumed the mod(Cell ID 1 – Cell ID 2, 6) =1 to simulate the non-overlapping PRS resource scenarios. 
Each FDD or TDD inter-frequency RSTD test case includes only two tests for the 1.4 MHz and 10 MHz E-UTRA systems, and there is no need to have test cases for the overlapping PRS resource scenarios.

2.3 CA test cases for OTDOA RSTD measurement accuracy requirements
As agreed in previous meetings, three-cell configuration: PCell, SCell and a neighbouring cell with the same frequency as SCell, will be applied for RSTD test cases for CA UEs to simulate the real working environment. The three-cell configuration also makes it possible to verify both intra-frequency RSTD accuracy in SCC and inter-frequency RSTD accuracy between PCC and SCC in the same test. There is no need to have separate intra-carrier and inter-carrier CA RSTD test cases. Thus, we will propose to have two test cases, one for FDD and the other for TDD, to cover both intra-frequency and inter-frequency RSTD tests.

In order to further reduce the testing effort, the tests will be carried out only on 10MHz E-UTRA, but not 1.4MHz E-UTRA This is a reasonable reduction because it is unlikely to have real carrier aggregation system with 1.4 MHz component carrier. 
Most of test parameters for existing non-CA RSTD measurement accuracy test cases could be reused for CA RSTD measurement accuracy test cases. Details of the proposed test cases for FDD and TDD are presented in [3] and [4] respectively. 
Unlike legacy inter-frequency RSTD test cases, there is no need to use measurement gap for inter-frequency RSTD in this case, and thus no measurement gap configuration needs to be configured in the UE before the measurements start. 
There is no PDSCH allocated in the subframe transmitting PRS. A time span of  
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 is provided for the measurement period, and PRS are configured according to 
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 in Tables A.9.8.5.1-1 and A.9.8.5.1-2 for each of the three cells during this time.
Table 8.1.2.5.1-1
3
Conclusion
In this contribution, we discussed the test cases for the FDD/TDD RSTD measurement accuracy. Based on the discussion, test cases for the verifications of the CA RSTD measurement accuracy with AWGN propagation conditions are proposed as shown in [3] and [4] for FDD and TDD respectively. The test cases will verify the intra-frequency RSTD measurements for the secondary component carrier. The test cases will also verify the inter-frequency RSTD measurement accuracy between primary and secondary component carriers.
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Appendix A

A.9.2.5
FDD RSTD 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 RSTD 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 RSTD 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 RSTD 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 RSTD 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
	
	
	
	

	RSTDNote4
	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 
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 to be fulfilled.

Note 3: 
RSRP, RSTD and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4: 
RSRP and RSTD minimum requirements are specified assuming independent interference and noise at each receiver antenna port.


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

A.9.2.6.1
Test Purpose and Environment

The purpose of this test is to verify that the RSTD 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 RSTD 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 RSTD 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 RSTD 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
	
	
	
	

	RSTDNote4
	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 
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 to be fulfilled.

Note 4: RSTD, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 5: RSRP and RSTD minimum requirements are specified assuming independent interference and noise at each receiver antenna port.


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