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1. Introduction

In the last RAN4 meeting #62, the list and the work plan for eICIC RRM test cases with MBSFN ABS was agreed [1] and the following eight test cases with MBSFN ABS are supposed to be discussed and defined in the next two meeting cycles.

· No.1 FDD: out of sync detection in MBSFN ABS
· No.2 TDD: out of sync detection in MBSFN ABS
· No.3 FDD: In sync detection in MBSFN ABS
· No.4 TDD: In sync detection in MBSFN ABS
· No.5 FDD: absolute and relative RSRP accuracies in MBSFN ABS
· No.6 TDD: absolute and relative RSRP accuracies in MBSFN ABS
· No.7 FDD: absolute RSRQ accuracy in MBSFN ABS
· No.8 TDD: absolute RSRQ accuracy in MBSFN ABS
In this contribution, we discuss and propose the details of the configurations for the test case No.3 in the list, i.e. FDD: In sync detection in MBSFN ABS, and provide an initial text proposal in Annex. 
2. Summary of proposals
The RLM test cases for both out of sync and in sync with Non MBSFN ABS have been already defined in TS 36.133 [2] since Rel.10. The performance requirements for Rel.10 eICIC are pretty much same between Non MBSFN and MBSFN ABS in terms of evaluation period and the applicable conditions such as CRS collision are different. In that sense, we mainly discuss the difference between the proposed test case which is being discussed in this contribution and the corresponding test case with Non MBSFN ABS. Unless otherwise stated, the same configurations and parameters as Non MBSFN ABS are proposed to be defined.
Our proposed test structure is summarized in the followings:

Test objective:

The purpose of this test is to verify that the UE properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the serving cell under time domain measurement resource restriction with MBSFN ABS.
The test specific parameter configurations:

The ABS pattern of MBSFN is proposed to be [01000000 10000000 10000000 00100000 01000000] with blanking rate of TDM pattern = 1/8. The ABS is not configured with 8ms periodicity since MBSFN subframes can not be set on #0, 4, 5, 9. However, for the test with MBSFN ABS, periodic CQI reporting mode (PUCCH 1-0) with a reporting periodicity of 2 ms is also configured for the UE to be able to sent UL transmission continuously as well as Rel.8 or Non MBSFN ABS test cases even though mixture of Non-MBSFN and MBSFN ABS would be configured to protect HARQ in practical networks. It is also noted that none of data for both UL and DL is allocated to the UE in the test.
Regarding PCI configurations for the serving cell and neighbour cell, for MBSFN ABS, the minimum requirements can be applicable under CRS colliding so that PCIcell1 mod 6 = PCIcell2 mod 6 is proposed to be collided each other.

Number of cells and received levels:

There are two cells in the test:
- Cell 1 is the serving E-UTRAN cell which is restricted to be measured only within the subframes configured by higher layers. The SNR values vary depending on the time period. It should be noted that the SNR values have to be studied for RLM test cases and the values are proposed to be TBD in this contribution. However, the simulation results based on the agreed assumptions [3] are expected to be presented by several companies in this meeting so that the values will be determined when final CRs for the test cases are proposed.
- Cell 2 is the aggressor E-UTRAN cell which has MBSFN ABS pattern configured in this test. The SNR of it retains [5] dB during the test.
Time period:

The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively.
- T1 is assumed to be the time period to ensure that the UE is fully synchronized to the serving cell 1. The periodic CQI reporting and ABS patterns are configured prior to the start of T1.
- From T2 to T5, the UE is verified whether it meets the minimum requirements for radio link monitoring with time domain measurements restriction.
Test requirements:
From the start of T2 to 420 ms after the start of time duration T5, the UE shall transmit uplink signal at least in all subframes configured for CQI transmission.
A text proposal of the test case is attached in Annex and the differences from Non MBSFN ABS are highlighted by yellow.
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Annex. Proposed Test Case
A.7.3.x
E-UTRAN FDD Radio Link Monitoring Test for In-sync for MBSFN ABS
A.7.3.x.1
Test Purpose and Environment

The purpose of this test is to verify that the UE properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the serving cell. This test will partly verify the E-UTRAN FDD radio link monitoring requirements in section 7.6.

The test parameters are given in Tables A.7.3.x.1-1 and A.7.3.x.1-2 below. There are two cells in the test: Cell 1 is the Active cell and Cell 2 is the Neighbor cell. The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure A.7.3.x.1-3 shows the variation of the downlink SNR in the active cell to emulate out-of-sync and in-sync states. Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms. 

MBSFN ABS pattern is configured in Cell 2 in this test. The UE is configured by higher layers with a time domain measurement restriction pattern for performing serving cell measurements. The patterns shall be configured prior to the start of T1.
Table A.7.3.x.1-1: General test parameters for E-UTRAN FDD in-sync testing under time domain measurement resource restriction
	Parameter
	Unit
	Value
	Comment

	PCFICH/PDCCH/PHICH parameters
	
	R.9 FDD
	As specified in section A.3.1.2.1. 

None of the PDCCH are intended for the UE under test

	OCNG parameters
	
	OP.2 FDD
	As specified in section A.3.2.1.2.

	Active cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	Neighbor cell
	
	Cell 2
	Cell 2 is on E-UTRA RF channel number 1; Cell 2 generates interference over restricted resources.

	Neighbor cell ABS configuration
	
	MBSFN  ABS
	

	CP length

	
	Normal
	

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	

	Correlation Matrix and Antenna Configuration
	
	2x2 Low 
	Correlation Matrix and Antenna Configuration are defined in TS 36.101 [5] Annex B.2.3.2

	In sync transmission parameters for the active cell

(Note 1)
	DCI format
	
	1C
	As defined in section 5.3.3.1.4 in TS 36.212

	
	Number of Control OFDM symbols
	
	3
	In sync threshold Qin and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in section and Table 7.6.1-2 respectively.

	
	Aggregation level 
	CCE
	4
	

	
	(A, (B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	-3
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	Out of sync transmission parameters for active cell (Note 1)
	DCI format
	
	1A
	As defined in section 5.3.3.1.3 in TS 36.212

	
	Number of Control OFDM symbols
	
	3
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in section 7.6.1 and Table 7.6.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	

	
	(A, (B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	1
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	
	
	
	

	DRX
	
	OFF
	

	Layer 3 filtering
	
	Enabled
	Counters:

N310 = 1; N311 = 1

	T310 timer
	ms
	2000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in TS 36.213. 

	CQI reporting periodicity
	ms
	2
	Minimum CQI reporting periodicity

	Time offset between cells
	(s
	3 
	

	Propagation channel
	
	ETU30
	

	T1
	s
	0.5
	

	T2
	s
	0.4
	

	T3
	s
	1.46
	

	T4
	s
	0.4
	

	T5
	s
	1
	

	Physical cell ID PCI
	
	PCIcell1 mod 6 = PCIcell2 mod 6
	Cell IDs are chosen such that CRS from cells 1 and 2 overlap in frequency

	ABS pattern
	
	‘0100000010000000100000000010000001000000’
	FDD ABS Pattern Info IE, as defined in TS 36.423, clause 9.2.54. Configured in Cell 2.

The first/leftmost bit corresponds to the PCell subframe #0 SFN0. MBSFN subframes are cofigured in the ABS subframes.

	Time domain measurement resource restriction pattern
	
	‘0100000010000000100000000010000001000000’
	 TDM pattern for serving cell measurement signalled to the UE in message measSubframePattern-Serv-r10 as defined in TS 36.331, clause 6.3.6.


Table A.7.3.x.1-2: Cell specific test parameters for E-UTRAN FDD for in-sync radio link monitoring under time domain measurement resource restriction
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T4
	T5
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	Correlation Matrix and Antenna Configuration
	
	2x2 Low 
	2x2 Low 

	PCFICH/PDCCH/PHICH parameters
	
	R.9 FDD
	R.9 FDD

	Number of Control OFDM symbols
	
	3
	3

	OCNG Pattern defined in A.3.2.1 (FDD) 
	
	OP.2 FDD
	OP.2 FDD

	(A, (B
	
	-3
	-3

	PCFICH_RB
	dB
	1
	1

	PDCCH_RA
	dB
	-3
	-3

	PDCCH_RB
	dB
	-3
	-3

	PBCH_RA
	dB
	-3
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	SNR Note 6
	dB
	TBD
	TBD
	TBD
	TBD
	TBD
	[5]
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	dBm/15 kHz
	-98
	-98

	Propagation condition
	
	ETU30 
	ETU30

	Note 1:
OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:
The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.

Note 3:
The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 4:
The signal contains PDCCH for UEs other than the device under test as part of OCNG.

Note 5:
SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.

Note 6:
The SNR in time periods T1, T2, T3, T4 and T5 of the active cell is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure A.7.3.11.1-3.



[image: image2.emf]Qin

Qout

SNRlevel

A B C D E F

T1

T2

T3 T4 T5

[380+40] ms

SNR1

SNR2

SNR3

SNR4

SNR5


Figure A.7.3.11.1-1 SNR variation in the active cell for in-sync testing under time domain measurement resource restriction
A.7.3.x.2
Test Requirements

The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:

During the period from time point A to time point F (420 ms after the start of time duration T5) the UE shall transmit uplink signal at least in all subframes configured for CQI transmission according to the configured CQI reporting mode (PUCCH 1-0).
The rate of correct events observed during repeated tests shall be at least 90%.










































3GPP


