TSG-RAN Working Group 4 (Radio) meeting #60bis
R4-115020
Zhuhai, China, October 10-14, 2011

Source:
Ericsson, ST-Ericsson
Title:
FDD Event triggered reporting on deactivated SCell in non-DRX
Agenda item:
6.1.3
Document for:
Discussion
1. Introduction

In RAN4 meeting #60 it was agreed that CA RRM test cases are to be developed in two phases and further which test cases to include in Phase I, see [1]. After the meeting the work has been split between interested companies, with one or more companies providing drafts for each test case for discussions and alignment during RAN4 #60bis. In this paper we provide a draft on test case 1: FDD Event triggered reporting on deactivated Scell in non-DRX.

2. Discussion

The purpose of the test case is to verify the UE performance regarding cell identification time, RSRP measurement period and event evaluation time for the CA scenario where an SCell is configured but deactivated, in fading propagation conditions (ETU 70).

The test is based on three synchronous cells distributed on two carriers: PCell on primary component carrier, and SCell and a neighbour cell on secondary component carrier. The UE is configured with event triggered reporting for the following events:

· A2 (Serving cell becomes worse than threshold) for PCell,

· A2 (Serving cell becomes worse than threshold) for SCell, and

· A6 (Neighbour becomes better than SCell)

The test is split into three time intervals T1 to T3. During T1only PCell and SCell are transmitting. At beginning of T2 cell 3 starts transmitting on the secondary component carrier with the same transmission power as used by SCell. Event A6 is been configured with an offset value, thus the Event A6 shall be detected and an event-triggered measurement report be sent to the network within 20×scellMeasCycle from beginning of T2. At beginning of T3, the transmission powers for all three cells are lowered below threshold values set for the A2 events. Event A2 shall be detected and an event-triggered report sent to the network within 200 ms for the PCell and 5×scellMeasCycle for the SCell, respectively, from the beginning of T3.

When setting the RSRP threshold value for an A2 event one has to take into account that the allowed measurement tolerance for intra-frequency absolute RSRP accuracy is ±6 dB under normal conditions provided that Ês/Iot  ≥ -6dB and signal power is less than -70 dBm/15 kHz. The intra-frequency requirements are applicable both to primary and secondary component carriers (section 9.1.11 of [2]). Moreover it shall be noted that the measurement requirements are applicable for AWGN propagation conditions, and further that the purpose of this test is not to test measurement accuracy. To take all of this into account, at T3 the transmission powers of the cells are reduced by 16 dB, which leaves a margin to the 12 dB span due to aforementioned absolute RSRP tolerance.

The offset for Event A6 needs to take into account that the allowed measurement tolerance for intra-frequency relative RSRP accuracy is ±2 dB under normal conditions provided that Ês/Iot  ≥ -3dB. This is taken into account by using an offset for Event A6 that means that if the neighbour cell measured RSRP becomes stronger than -6dB relative to the measured RSRP of the SCell, the event shall be detected. This means that there is a margin of 4dB to the tolerance that in worst case makes one of the cells appear to be 2 dB stronger than the other.

The requirement is to detect and report each of the events within the required time in at least 90% of the cases for each respective event.

A draft of the test case proposed to be included in 36.133 [2] is provided in the Appendix. 

3. Conclusion

A draft of the Phase I CA RRM test case 1: “FDD Event triggered reporting on deactivated Scell in non-DRX” has been presented and is proposed to be included in 36.133. Please see the Appendix for the test case.
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Appendix – Proposed test case

A.14
E-UTRAN Carrier Aggregation Measurements
A.14.1
E-UTRAN FDD event triggered reporting under deactivated SCell

A.14.1.1
Event triggered reporting on deactivated SCell in non-DRX

A.14.1.1.1
Test Purpose and Environment
The purpose of this test is to verify that the UE correctly detects events A2 (Serving cell becomes worse than threshold) and A6 (Neighbour becomes better than SCell) defined in [2] within the requirements stated in section 8.3.3.2.1.
The test parameters are given in Tables A.14.1.1.1-1 and A.14.1.1.1-2 below. It is indicated to the UE in the measurement control information that event-triggered reporting with Events A2 (PCell and SCell) and A6 is used. The test consists of three successive time periods, with duration of T1, T2 and T3, respectively. During T1 the UE shall not have any information on cell 3. Immediately at beginning of T2 the transmission power of cell 3 is increased to same level as for cell 2, and due to usage of an offset this shall result in reporting of Event A6. At beginning of T3 the transmission powers of cells 1, 2 and 3 are reduced below a threshold value and this shall result in reporting of Event A2 for PCell and SCell, respectively. 

Table A.14.1.1.1-1: General test parameters for E-UTRAN FDD event triggered reporting on configured but deactivated SCell in non-DRX under fading propagation conditions
	Parameter
	Unit
	Value
	Comment

	PDSCH parameters
	
	DL Reference Measurement Channel R.0 FDD
	As specified in section A.3.1.1.1

	PCFICH/PDCCH/PHICH parameters
	
	DL Reference Measurement Channel R.6 FDD
	As specified in section A.3.1.2.1

	E-UTRA RF Channel Number
	
	1, 2
	Two radio channels are used for this test

	Active PCell
	
	Cell 1
	Primary cell on RF channel number 1.

	Configured deactivated SCell
	
	Cell 2
	Configured deactivated secondary cell on RF channel number 2.

	Neighbour cell
	
	Cell 3
	Neighbor cell to be identified on RF channel number 2.

	Channel Bandwidth (BWchannel)
	MHz
	10
	Channel bandwidth for cells on primary and secondary component carriers

	CP length
	
	Normal
	

	Max time offset between any two cells
	
	3 (s
	Synchronous cells on primary and secondary component carriers.

	DRX
	
	OFF
	Continuous monitoring of primary cell

	A2
	Hysteresis
	dB
	0
	Hysteresis for evaluation of event A2.

	
	Threshold RSRP
	dBm
	-90
	Actual RSRP threshold for event A2. Needs to take absolute accuracy tolerance in section 9.1.11.1 into account plus margin.  

	
	Time To Trigger
	s
	0
	

	A6
	Hysteresis
	dB
	0
	Hysteresis for evaluation of event A6.

	
	Offset
	dB
	6
	Offset parameter for evaluation of event A6. Needs to take relative accuracy tolerance in section 9.1.11.2 into account plus margin.

	
	Report on leave
	
	False
	

	
	Time To Trigger
	s
	0
	

	Cell-individual offset for cells on RF channel number 1
	dB
	0
	Individual offset for cells on primary component carrier. 

	Cell-individual offset for cells on RF channel number 2
	dB
	0
	Individual offset for cells on secondary component carrier.

	Filter coefficient
	
	0
	L3 filtering is not used

	SCell measurement cycle
	ms
	320
	

	T1
	s
	5
	During this time the UE shall be aware of cells 1 and 2 but not cell 3.

	T2
	s
	≤12
	UE should report Event A6 within 6.4s (20×scellMeasCycle)

	T3
	s
	5
	UE should report Event A2 within 200 ms and 1.6s for cells 1 and 2, respectively.


Table A.14.1.1.1-2: Cell specific test parameters for E-UTRAN FDD event triggered reporting on configured but deactivated SCell in non-DRX under fading propagation conditions
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	
	
	T1
	T2
	T3
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	2
	2

	BWchannel
	MHz
	10
	10
	10

	OCNG Patterns defined in A.3.2.1.1 (OP.1 FDD) and in A.3.2.1.2 (OP.2  FDD)
	
	OP.1 FDD
	OP.2 FDD
	OP.2 FDD

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	dB
	
	
	

	PSS_RA
	dB
	
	
	

	SSS_RA
	dB
	
	
	

	PCFICH_RB
	dB
	
	
	

	PHICH_RA
	dB
	
	
	

	PHICH_RB
	dB
	
	
	

	PDCCH_RA
	dB
	
	
	

	PDCCH_RB
	dB
	
	
	

	PDSCH_RA
	dB
	
	
	

	PDSCH_RB
	dB
	
	
	

	OCNG_RANote 1
	dB
	
	
	

	OCNG_RBNote 1 
	dB
	
	
	

	NocNote 2
	dBm/15 kHz
	-98
	-98

	RSRP Note 3
	dBm/15 kHz
	-82
	-82
	-98
	-82
	-82
	-98
	-infinity
	-82
	-98

	Ês/Iot
	dB
	16
	16
	0
	16
	-0.11
	-3
	-infinity
	-0.11
	-3

	SCH_RP Note 3
	dBm/15 kHz
	-82
	-82
	-98
	-82
	-82
	-98
	-infinity
	-82
	-98

	Ês/Noc
	dB
	16
	16
	0
	16
	16
	0
	-infinity
	16
	0

	Propagation Condition 
	
	ETU70

	Note 1: OCNG shall be used such that all 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 Noc to be fulfilled.

Note 3: RSRP and SCH_RP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:
The resources for uplink transmission are assigned to the UE prior to the start of time period T2.


A.14.1.1.2
Test Requirements
The UE shall send one Event A6 triggered measurement report with a measurement reporting delay of less than 6.4s (20×scellMeasCycle) from the beginning of time T2.

The UE shall send one Event A2 triggered measurement report for PCell (Cell 1) with a measurement reporting delay of less than 200 ms from beginning of time T3.

The UE shall send one Event A2 triggered measurement report for Scell (Cell 2) with a measurement reporting delay of less than 1.6s (5×scellMeasCycle) from beginning of time T3.
The UE shall not send event triggered measurement reports as long as the reporting criteria are not fulfilled.

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

NOTE 1: 
The actual overall delays measured in the tests may be up to 2×TTIDCCH higher than the measurement reporting delays above because of TTI insertion uncertainty of the measurement report in DCCH.

