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1
Introduction
In the recent meetings RAN4 #49bis and #50, the definition of DRX state in TS 36.133 [1] was discussed [2, 3], and the following dentitions of “When no DRX is used” and “When DRX is used” are agreed [4, 5]:
· Note: The state when no DRX is used is assumed to be the one in which the DRX Inactivity Timer is running, and the state when DRX is used is assumed to be otherwise for this performance requirement.
Moreover, in [3], it was proposed that DRX related parameters should be configured in some of the current no DRX test cases, and eNB simulator should send PDCCHs indicating new transmissions so that UE could not enter the DRX state.

This contribution further discusses how we define test cases with DRX configurations when no DRX is used in TS 36.133 [1].
2
DRX configuration parameters when no DRX is used
As specified in the latest RAN2 specification TS 36.331 [6], DRX parameters in MAC main configuration are below:

DRX-Config ::=





CHOICE {


release







NULL,


setup







SEQUENCE {



onDurationTimer





ENUMERATED {













psf1, psf2, psf3, psf4, psf5, psf6,













psf8, psf10, psf20, psf30, psf40,













psf50, psf60, psf80, psf100,













psf200},



drx-InactivityTimer




ENUMERATED {













psf1, psf2, psf3, psf4, psf5, psf6,













psf8, psf10, psf20, psf30, psf40,













psf50, psf60, psf80, psf100,













psf200, psf300, psf500, psf750,













psf1280, psf1920, psf2560, spare10,













spare9, spare8, spare7, spare6,













spare5, spare4, spare3, spare2,













spare1},



drx-RetransmissionTimer



ENUMERATED {













psf1, psf2, psf4, psf6, psf8, psf16,













psf24, psf33},



longDRX-CycleStartOffset

CHOICE {




sf10






INTEGER(0..9),




sf20






INTEGER(0..19),




sf32






INTEGER(0..31),




sf40






INTEGER(0..39),




sf64






INTEGER(0..63),




sf80






INTEGER(0..79),




sf128






INTEGER(0..127),




sf160






INTEGER(0..159),




sf256






INTEGER(0..255),




sf320






INTEGER(0..319),




sf512






INTEGER(0..511),




sf640






INTEGER(0..639),




sf1024






INTEGER(0..1023),




sf1280






INTEGER(0..1279),




sf2048






INTEGER(0..2047),




sf2560






INTEGER(0..2559)



},



shortDRX






SEQUENCE {




shortDRX-Cycle





ENUMERATED
{














sf2, sf5, sf8, sf10, sf16, sf20,














sf32, sf40, sf64, sf80, sf128, sf160,














sf256, sf320, sf512, sf640},




drxShortCycleTimer




INTEGER (1..16)



}

OPTIONAL












-- Need OR

}

}

In this section, we discuss and propose the values for each of DRX related parameters for the RRM test cases in which no DRX is used. We only focus on the state in which the DRX Inactivity Timer is running as a trigger for the active state to simplify test configurations, i.e. other triggers, such as pending scheduling request and uplink garn for a pending HARQ retransmission, would not be considered in this proposal.

Type of DRX configurations

As discussed in [3], two types of configurations, such as DRX_S (DRX cycle = 40 ms) and DRX_L (DRX cycle = 1280 ms), are defined in RAN5 [7], because typical DRX cycle would depend on NW policy about battery saving and response time. Since DRX state in the DRX_S configuration would be the same as the non DRX state from a RAN4 measurement performance point of view, the DRX_S configuration would not be appropriate. Therefore, it is proposed that DRX_L should be used in these test cases.
onDurationTimer:

The value psf6 is proposed based on the agreed RAN5 default configurations for DRX_L [7]. It is noted that onDurationTimer would not be important because the DRX Inactivity Timer is always running in the proposed test cases.
drx-InactivityTimer:

The value psf1920 is proposed based on the agreed RAN5 default configurations for DRX_L [7]. It is noted that if this value is too small, it would be difficult to maintain non-DRX state because PDCCH missed detection would make UE enter the state in which DRX is used.
drx-RetransmissionTimer:

The value sf16 is proposed based on the agreed RAN5 default configurations for DRX_L [7].
longDRX-CycleStartOffset:

The value sf1280 is proposed for DRX cycle length and the value 0 is proposed for the start offset based on the agreed RAN5 default configurations for DRX_L [7].
Transmission periodicity of PDCCH:

As discussed in [3], eNB simulator needs to transmit PDCCHs indicating new transmissions to the tested UE so that UE would not enter the DRX state. It is felt that transmission periodicity of PDCCH should be much smaller than the DRX Inactivity Timer, in order to avoid undesirable transitions due to PDCCH missed detection. Therefore, we propose that the transmission periodicity of PDCCH is 1 ms. It is noted that some dummy data should be transmitted through the corresponding PDSCH.
Note: Short DRX is assumed to be not configured since it was already agreed that all the RRM test cases should use Long DRX without Short DRX.
3
Non DRX test cases with DRX configurations
So far, RAN4 has already defined a lot of test cases when no DRX is used, in which DRX related parameters are not configured. However, as discussed in [3], in a practical network, DRX related parameters would always be configured in order to save UE battery consumptions, i.e. the current parameter settings for DRX would not be realistic in non DRX test cases. 
We propose that E-UTRAN Intra-frequency Measurements test cases in which non DRX is used should be changed to the ones in which DRX related parameters are configured, so that we could verify whether or not UE should make measurements based on non-DRX behaviours when the DRX Inactivity Timer is running. It is noted that one test case would be sufficient to verify such UE behaviours.

Proposed modifications to E-UTRAN FDD Intra-frequency Measurements test case are given in Annex A as an example.
4
Conclusions
Modification proposals to configure DRX parameters for the current RRM test case when no DRX is used were made in this contribution. The details of the proposed test cases were provided in Annex A.
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Annex A. Proposed modification of the current test case
A.8.1
E-UTRAN FDD Intra-frequency Measurements

A.8.1.1
E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in asynchronous cells

A.8.1.1.1
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 section 8.1.2.2.1.1.

The test parameters are given in Table A.8.1.1.1-1 and A.8.1.1.1-2 below. In the measurement control information it is indicated to the UE that event-triggered reporting with Event A3 is used. PDCCHs indicating new transmissions should be sent continuously to ensure that the UE would not enter the DRX state. 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.8.1.1.1-1: 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.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

	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
	-3
	

	CP length
	
	Normal
	

	Hysteresis
	dB
	0
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	
	ON

	On Duration Timer
	
	psf6
	

	DRX Inactivity Timer
	
	psf1920
	

	Long DRX cycle Start Offset
	
	sf1280, 0
	

	DRX Retransmission Timer
	
	sf16
	

	Short DRX
	
	Disabled
	

	Time offset between cells
	
	3 ms
	Asynchronous cells

	T1
	s
	5
	

	T2
	s
	5
	


Table A.8.1.1.1-2: 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

	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
	0
	0

	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
	4
	-3.79
	-Infinity
	1.54
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 Note 3
	dBm/15 KHz
	-98
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	dB
	4
	4
	-Infinity
	7

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

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

	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 
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 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.


A.8.1.1.2
Test Requirements

The UE shall send one Event A3 triggered measurement report, with a measurement reporting delay less than 800 ms from the beginning of time period T2.

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%.

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