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1.
Introduction
RAN5 raised a concern about Intra-freq Event-triggered reporting Test cases for UE Cat 0 in R4-1700427 [1], because there is no corresponding PDCCH channel SNR requirement in TS 36.101. Simulation results were kindly provided by Ericsson at RAN4#82 in R4-1700883 [2], and it was agreed to use these simulation results without formally adding a requirement in TS 36.101.
Based on the results, the RRM Intra-freq Event-triggered reporting Test cases for UE Cat 0 need to be redesigned to ensure a reliable verdict.  This discussion paper proposes a way to update the test cases, and asks for endorsement. 

2. Status and analysis of existing Test cases
Under the conditions used for the UE Cat 0 Intra-freq Event-triggered reporting Test cases, simulation results provided by Ericsson in R4-1700883 [2] show that with no impairments an SNR of -1.3dB/-1.2dB would be required for FDD/TDD respectively. Including the 2dB impairment margin as proposed by Ericsson, the SNR requirement to achieve 1% pm-dsg would be +0.7dB for FDD and +0.8dB for TDD.
As the test cases are required to meet a 90% success rate for Event-triggered reporting, a PCFICH/PDCCH demodulation error rate of ≤1% is reasonable and will not affect the test significantly.
However, the existing test cases in TS 36.133 [3] such as A.8.1.11 have Cell 1 Es/Iot -1.46dB during T2. This will result in a very poor PCFICH/PDCCH demodulation error rate, and will cause the test case to fail for a reason not related to the test purpose, leading to a wrong verdict.
· The parameters in existing test cases are not suitable for the test purpose
· We also note that the Reference channels and _RA, _RB ratios should be updated for 2 Tx antennas
3. Way Forward
Cell 1 PCFICH/PDCCH demodulation error rate is critical for the test to work as intended, but Cell 2 demodulation is not critical. As Cell 1 and Cell 2 are intra-frequency, to increase the Cell 1 Es/Iot (SNR) its power must be increased relative to Cell 2 and relative to AWGN. We note that both Cell 2 and AWGN provide interference to Cell 1. 

As the UE makes an intra-frequency relative RSRP measurement of Cell 2 relative to Cell 1, the side conditions for intra-frequency relative RSRP measurements must be met for both cells.
Anritsu propose the following changes:
· Increase Cell 1 Es/Noc to +7dB

· Decrease the A3-Offset to -10dB  

· Update Reference channels and _RA, _RB ratios for 2 Tx antennas
The first two changes are most easily seen in a diagram:
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The reasoning is:

· Cell 1 PDCCH has to be demodulated, but not Cell 2 PDCCH

· We need to increase Cell 1 Es/Noc, to ensure the required Cell 1 SNR for demodulation

· Cell 2 Es/Iot then falls below -3dB, so the Relative RSRP accuracy becomes +/-4dB

· We then decrease the A3 offset to -10dB, to reliably trigger Event A3 with enough margin for fading
The 36.133 extract below updates example test case A.8.1.11. The solution has also been checked using a RAN5 Test Tolerance analysis, to ensure it can be implemented with achievable uncertainties.
A.8.1.11
E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in asynchronous cells for UE category 0

A.8.1.11.1
Test Purpose and Environment
The purpose of this test is to verify that the UE makes correct reporting of an event. This test will partly verify the FDD intra-frequency cell search requirements in clause 8.5.2.1.1.

The test parameters are given in Table A.8.1.11.1-1 and A.8.1.11.1-2 below. In the measurement control information it is indicated to the UE that event-triggered reporting with Event A3 is used. The test consists of two successive time periods, with time duration of T1, and T2 respectively. During time duration T1, the UE shall not have any timing information of cell 2.

Table A.8.1.11.1-1: General test parameters for E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in asynchronous cells
	Parameter
	Unit
	Value
	Comment

	PDSCH parameters
	
	DL Reference Measurement Channel R.14 FDD
	As specified in clause A.3.1.1.3

	PCFICH/PDCCH/PHICH parameters
	
	DL Reference Measurement Channel R.7 FDD
	As specified in clause A.3.1.2.1

	Active cell
	
	Cell 1
	

	Neighbour cell
	
	Cell 2
	Cell to be identified.

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

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	A3-Offset
	dB
	-10
	

	CP length
	
	Normal
	

	Hysteresis
	dB
	0
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	
	OFF

	Time offset between cells
	
	3 ms
	Asynchronous cells

	T1
	s
	5
	

	T2
	s
	5
	


Table A.8.1.11.1-2: Cell specific test parameters for E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in asynchronous cells
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	Correlation Matrix and Antenna Configuration
	
	2x1
	2x1

	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

	PBCH_RA
	dB
	-3
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_PB
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_PB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
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	dB
	7
	1.54
	-Infinity
	-3.79
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	dBm/15 KHz
	-98
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	dB
	7
	7
	-Infinity
	4

	RSRP Note 4
	dBm/15 KHz
	-91
	-91
	-Infinity
	-94

	SCH_RP Note 4
	dBm/15 KHz
	-91
	-91
	-Infinity
	-94

	Propagation Condition 
	
	ETU70

	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:
The resources for uplink transmission are assigned to the UE prior to the start of time period T2.

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 [image: image5.wmf]oc

N

 to be fulfilled.

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


4. Recommendations for endorsement
· The parameter values are changed as above to make reliable test cases 
· Intra-freq Event-triggered reporting Test cases A.8.1.11 to A.8.1.18 are updated
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