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1. Introduction
The E-UTRA FDD radio link monitoring test cases as part of phase II-A test case plan were agreed in [1]. In this contribution we provide an initial draft of these test cases. The test case needs to be finalized in RAN4#50 meeting according to the agreed time plan.
2. Summary of Test
Test objective and methodology:

The goal of the test is to verify E-UTRAN FDD radio link monitoring requirements defined in section 7.6 are fulfilled in non DRX reception mode [2]. 
There is one E-UTRA FDD cell, which is the active (or serving) cell. It is assumed that the UE is fully synchronized to the active cell before the test starts. Similarly, the UE is configured with the desired parameters e.g. layer 3 filtering for radio link monitoring (i.e. N310 and N311 counters), timers (T310 and T311) etc, before the test starts. 

The test comprise of three time periods: T1, T2 and T3. 

The general methodology adopted in the test is that UE is pre-configured to periodically report CQI (mode PUCCH 1-0 i.e. only wideband CQI). Secondly the in sync and out of sync states are created by varying the downlink SNR in the active cell. 
If the proposed test methodology is acceptable then RAN4 needs to align the SNR values for out of sync and in sync for different test scenarios. In the proposed tests (section 4) the SNR values are currently TBD. Similarly the corresponding 
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levels which are currently also TBD could be set appropriately. There is a separate contribution providing SNR distributions for the alignment of SNR values [4]. 
In ‘in sync’ state the UE transmitter should stay turned on. In this state the UE shall therefore periodically report the CQI to the system simulator. 

One the occurrence of radio link failure the UE transmitter should be turned off. In this state the UE should stop reporting the CQI to the system simulator. 

The out of sync and in sync behaviours are tested in the test as follows:
Testing of In Sync:

In WCDMA the UE turns off its transmitter after every out of synchronization detection and turns on its transmitter after a subsequent in sync detection it is easy to test the UE behaviour when going from in sync to out of sync states or vice versa. But in E-UTRAN UE turns off its transmitter after the expiring of T310 timer and after which it attempts to re-establish the connection or performs the so-called RRC re-establishment. The RRC re-establishment should be accomplished within the duration specified by the timer T311, which starts after T310 expires. The UE should go to the idle state if RRC connection is not re-established within T311. Therefore, after radio link failure the UE will not directly go into the in sync state with respect to the existing cell rather it will first follow the procedure of RRC re-establishment. Therefore it does not seem feasible to test the UE ‘in sync’ behaviour after the radio link failure. Instead in the test during time duration T1 favourable radio conditions leading to the in sync state is created and the UE is expected to report CQI implying that is ‘in sync’ (i.e. its transmitter is on). 
Testing of Out of Sync:

According to the core requirements and specified procedures of radio link monitoring the UE shall turn is its transmitter after the detection of the radio link failure, which in turn occurs after the expiry of T310 timer. The T310 timer starts after N310 consecutive out of sync i.e. after the layer 3 filtering. Since UE transmitter is switched off on the detection of radio link failure, therefore it’s feasible to test that UE correctly performs ‘out of sync’ detection. On the radio link failure detection, which occurs by the end of T2, the UE should turn off its transmitter within 40 ms from the end of T2 or from the start of T3. This is depicted by the fact that the system simulator does not receive any CQI report.  
Test configurations and scenarios:

The following configurations are tested:
· BW: 1.4 MHz, antenna configuration: 1x2 (SIMO)
· BW: 1.4 MHz, antenna configuration: 2x2 (MIMO)

· BW: 10 MHz, antenna configuration: 1x2 (SIMO)

· BW: 10 MHz, antenna configuration: 2x2 (MIMO)

This means altogether 4 test cases are defined for E-UTRA FDD.

Channel setup:

In the test the transmitted power of all E-UTRA channels are set. In the existing TS 36.133 RRM test cases no boosting of power on any channel is applied. Therefore one main difference is that in radio link monitoring test cases, the power boosting is applied on PDDCCH and PCFICH control channels in accordance with the core requirements in section 7.6 in TS 36.133. However, on the remaining channels no power boosting is used.
Similarly the aggregation level and the number of control channel OFDM symbols used for each test configuration (comprising of antenna configuration and transmission bandwidth) are according to the core requirements in section 7.6. 
Propagation conditions:

All the test cases are conducted in AWGN environment. 
OCNG:

The OFDMA channel noise generator (OCNG) and orthogonal channel noise simulator (OCNS) are used in the active cell to fill in the remaining resource blocks. The OCNG pattern for 10 MHz cases is the same as used in earlier tests. For 1.4 MHz scenarios OCNG is to be defined.
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4. Proposed Test Case
A.7.3
Radio Link Monitoring
A.7.3.1
E-UTRAN FDD Radio Link Monitoring
A.7.3.1.1
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.7.3.1.1-1, A.7.3.1.1-2 and A.7.3.1.1-3 below. There is one cell (cell #1), which is the active cell, in the test. The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Figure A.7.3.1.1-4 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.

Table A.7.3.1.1-1: General test parameters for E-UTRAN FDD radio link monitoring in AWGN propagation conditions
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	Test 3
	Test 4
	

	PDSCH parameters 
	
	TBD
	TBD
	R.0 FDD
	TBD
	As specified in section A.3.1.1.1.

	PCFICH/PDCCH/PHICH parameters
	
	TBD
	TBD
	R.6 FDD
	TBD
	As specified in section A.3.1.2.1.

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

	CP length

	
	Normal
	Normal
	Normal
	Normal
	

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	1.4
	1.4
	10
	10
	

	Transmit antennas
	
	1
	2
	1
	2
	

	MIMO correlation matrix
	
	1x2 Low 
	2x2 Low
	1x2 Low
	2x2 Low
	As defined in section B.2.3 in TS 36.101

	In sync transmission parameters
	DCI format
	
	1C
	1C
	1C
	1C
	As defined in section 5.3.3.1.4 in TS 36.213

	
	Number of Control OFDM symbols
	
	4
	4
	2
	2
	

	
	Aggregation level 
	CCE
	4
	4
	4
	4
	

	
	Ratio of PDCCH to RS EPRE
	
	0
	-3
	0
	-3
	

	
	Ratio of PCFICH to RS EPRE
	
	4
	1
	4
	1
	

	Out of sync transmission parameters
	DCI format
	
	1A
	1A
	1A
	1A
	As defined in section 5.3.3.1.4 in TS 36.213

	
	Number of Control OFDM symbols
	
	4
	4
	2
	2
	

	
	Aggregation level 
	CCE
	4
	4
	8
	8
	

	
	Ratio of PDCCH to RS EPRE
	dB
	4
	1
	4
	1
	

	
	Ratio of PCFICH to RS EPRE
	dB
	4
	1
	4
	1
	

	DRX
	
	OFF
	OFF
	OFF
	OFF
	

	Layer 3 filtering
	
	Disabled
	Disabled
	Disabled
	Disabled
	Counters:

N310 = 1; N311 = 1

	T310 timer
	ms
	200
	200
	200
	200
	T310 is enabled

	T311 timer
	ms
	1000
	1000
	1000
	1000
	T311 is enabled

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

	CQI reporting periodicity
	ms
	2
	2
	2
	2
	Minimum CQI reporting periodicity

	T1
	s
	1
	1
	1
	1
	


	T2
	s
	0.4
	0.4
	0.4
	0.4
	

	T3
	s
	0.5
	0.5
	0.5
	0.5
	


Table A.7.3.1.1-2: Cell specific test parameters for E-UTRAN FDD (cell # 1) for radio link monitoring tests (# 1 and # 2) under AWGN propagation conditions
	Parameter
	Unit
	Test 1
	Test 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	1.4
	1.4

	Transmit antennas
	
	1
	2

	Transmission parameters 

(table A.7.3.1.1-1)
	
	In sync 
	Out of sync
	Out of sync
	In sync
	Out of sync
	Out of sync

	OCNG Pattern defined in A.3.2.1 (FDD) 
	
	TBD
	TBD

	PCFICH_RB
	dB
	4
	4
	4
	1
	1
	1

	PDCCH_RA
	dB
	
0
	4
	4
	-3
	1
	1

	PDCCH_RB
	dB
	0
	4
	4
	-3
	1
	1

	PBCH_RA
	dB
	0
	0

	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
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	dBm/15 KHz
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
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	dBm/15 kHz
	-98
	-98
	-98
	-98
	-98
	-98

	SNR
	dB
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	Propagation Condition 
	
	AWGN
	AWGN

	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.


Table A.7.3.1.1-3: Cell specific test parameters for E-UTRAN FDD (cell # 1) for radio link monitoring tests (# 3 and # 4) under AWGN propagation conditions

	Parameter
	Unit
	Test 3
	Test 4

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	Transmit antennas
	
	1
	2

	Transmission parameters 

(table A.7.3.1.1-1)
	
	In sync 
	Out of sync
	Out of sync
	In sync
	Out of sync
	Out of sync

	OCNG Pattern defined in A.3.2.1 (FDD) 
	
	TBD
	TBD

	PCFICH_RB
	dB
	4
	4
	4
	1
	1
	1

	PDCCH_RA
	dB
	
0
	4
	4
	-3
	1
	1

	PDCCH_RB
	dB
	0
	4
	4
	-3
	1
	1

	PBCH_RA
	dB
	0
	0

	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
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	dBm/15 KHz
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
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	dBm/15 kHz
	-98
	-98
	-98
	-98
	-98
	-98

	SNR
	dB
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	Propagation Condition 
	
	AWGN
	AWGN

	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.
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Figure A.7.3.1.1-4: Variation of downlink SNR in the active cell to create in sync and out of sync states in E-UTRAN FDD radio link monitoring test cases
A.7.3.1.2
Test Requirements

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

During time duration T1 the UE shall continuously report CQI according to the configured CQI mode (PUCCH 1-0) with a periodicity of 2 ms. 

During time duration T2 the UE shall continuously report CQI according to the configured CQI mode (PUCCH 1-0) with a periodicity of 2 ms. 

The UE shall stop reporting the CQI within 40 ms from the start of the time duration T3. 

The rate of correct events observed during repeated tests shall be at least 90%.
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