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1. Introduction
The RRM core requirements related to the Release 10 carrier aggregation work item are specified in TS 36.133 for Release 10. Discussions have occurred regarding the list of test cases to verify the RRM requirements for CA. The updated list of CA RRM test case scenarios have been introduced for phase I and phase II [1] and [2]. The targeted completion timeline of phase I CA RRM tests is RAN4#61. One open issue is related to the parameter settings for CA RSRQ test cases.
In this paper we address the open issue related to parameter settings for CA RSRQ phase I test cases.
2.
Discussion 

Upon further study on the test cases listed in [1], we decided to address the parameter settings for CA RSRQ phase I test listed in Table 1.
Table 1: Phase I CA RSRQ test cases

	No.
	Feature/Requirements
	Type of Test
	Basic Test Configuration
	Comments

	5
	Carrier aggregation measurement accuracy (section 9.1.11)
	FDD: absolute and relative RSRQ accuracies in CA
	Number of cells = 3;

F2 is secondary carrier;

PCell = cell1; SCell = cell2;

F2 is secondary carrier;

Cell BW = 10 MHz (all cells);

Synchronous cells; 

3 (s offset ;

Non-DRX;

Propagation: AWGN. 
	SCC (F2) is configured & activated. 

Following are verified:

- Absolute RSRQ accuracy on PCell and SCell.

- Relative RSRQ accuracy between SCell and cell3 on SCC

· Relative RSRQ accuracy between PCell and SCell

The test is conducted for lower signal level. Test at higher signal level is FFS and can be considered in Phase II if necessary.

Proposed section:

A.9.2.5 E-UTRAN FDD Carrier Aggregation Case

	6
	Carrier aggregation measurement accuracy (section 9.1.11)
	TDD: absolute and relative RSRQ accuracies in CA
	Number of cells = 3;

F2 is secondary carrier;

PCell = cell1; SCell = cell2;

F2 is secondary carrier;

Cell BW = 10 MHz (all cells);

Synchronous cells; 

3 (s offset; 

Non-DRX;

UL-DL configuration = 1;

Special subframe config = 6;

Propagation: AWGN. 
	SCC (F2) is configured and activated. 

Following are verified:

- Absolute RSRQ accuracy on PCell and SCell.

. Relative RSRQ accuracy between SCell and cell3 on SCC

· Relative RSRQ accuracy between PCell and SCell

The test is conducted for lower signal level. Test at higher signal level is FFS and can be considered in Phase II if necessary.

Proposed section:

A.9.2.6 E-UTRAN TDD Carrier Aggregation Case


Table 2: RSRQ FDD Carrier Aggregation test parameters
	Parameters
	Units
	Test 1

	
	
	Cell 1
	Cell 2
	Cell 3

	E-UTRA RF Channel Number
	
	1
	2
	2

	BWchannel_CA
	MHz
	10
	10
	10

	DRX
	
	OFF
	OFF
	OFF

	Time offset to Cell 1
	(s
	-
	3
	3

	Measurement bandwidth
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	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.6FDD
	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.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 
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	Bands 1, 4, 6, 10, 11, 18, 19,  21, 23 and 24
	dBm/15 kHz
	[-112.5]
	[-112.5]

	[-112.5]
 

	
	Bands 2, 5 and 7
	
	
	
	

	
	Band 25
	
	
	
	

	
	Bands 3, 8, 12, 13, 14, 17, 20 and 22
	
	
	
	

	
	Band 9
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	dB
	-4.0
	-5.46
	-5.46

	RSRPNote3
	Bands 1, 4,  6, 10, 11, 18, 19,  21, 23 and 24
	dBm/15 kHz
	[-116.5]
	[-116.5]
	[-116.5]

	
	Bands 2, 5 and 7
	
	
	
	

	
	Band 25
	
	
	
	

	
	Bands 3, 8, 12, 13, 14, 17, 20 and 22
	
	
	
	

	
	Band 9
	
	
	
	

	RSRQNote3
	Bands 1, 4, 6, 10, 11, 18 ,19, 21, 23 and 24
	dB
	-16.25
	-17.33
	-17.33

	
	Bands 2, 5, 7 and 25
	
	
	
	

	
	Bands 3, 8, 12, 13, 14, 17, 20 and 22
	
	
	
	

	
	Band 9
	
	
	
	

	IoNote3
	Bands 1, 4,  6, 10, 11, 18, 19,  21, 23 and 24
	dBm/9 MHz
	[-86.76]
	[-82.17]
	[-82.17]

	
	Bands 2, 5 and 7
	
	
	
	

	
	Band 25
	
	
	
	

	
	Bands 3, 8, 12, 13, 14, 17, 20 and 22
	
	
	
	

	
	Band 9
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	dB
	-4.0
	-4.0
	-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 
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 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 test is applicable to UE supporting E-UTRA CA configuration and the corresponding operating bands specified in 3GPP TS 36.101 section 5.5A.

Note 6: 
The 
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 value for inter-band CA shall be modified by ΔRIB as specified in 3GPP TS 36.101 section 7.3.1.


Test Parameters 
From Table 1, there the PCell and the SCell are on different carrier frequencies. There are three cells used in the test cases. Both RSRQ absolute and relative accuracy requirements of the primary and secondary component carrier are tested by using test parameters.  In the test, Cell 1 is the PCell, Cell 2 is the SCell on the Secondary Component Carrier (SCC) and Cell 3 is the neighbouring cell on the SCC. The SCC is configured and activated. The time offset to Cell 1 is 3 µs. 

The test case includes one test in low power level scenario. In offline discussion it was recommended to use band-agnostic for the CA RSRQ test cases. The Noc level parameters are set based on the lowest Noc levels of all bands defined in the current test cases. The Noc level parameters for PCell and SCell are set to the same values. No additional margin was taken into consideration. The other parameter settings were based on the Rel8/9 test cases. The test parameters are configured as in Table 2.
Test Requirements

The RSRQ measurement accuracy in carrier aggregation shall fulfil the requirements in section 9.1.11.1, 9.1.11.2, and 91.11.3. The absolute RSRQ accuracy requirements of the primary component carrier are specified in section 9.1.11.1. The absolute RSRQ accuracy requirements of the secondary component carrier are specified in section 9.1.11.2 and the relative RSRQ accuracy requirements of the secondary component carrier are specified in section 9.1.11.2.  The primary and secondary component carrier relative RSRQ accuracy requirements are specified in section 9.1.11.3.
3.
Conclusion
In summary, the following way proposals are considered:
· Decide on Noc parameter setting for CA RSRQ test cases
·  Decide on all other parameters settings for CA RSRQ test cases
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