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1
Introduction

Currently, RRM/RLM test cases defined in TS 36.133 do not include 10 MHz carrier channel bandwidth. For LTE450 band, however, only 5MHz BW is defined in TS 36.101. Therefore, RRM/RLM test cases for 5MHz BW will need to be introduced in TS 36.133 for this band. In previous RAN4 meetings, similar issue was encountered for introducing CA RRM test cases for 20MHz BW, where different approaches were discussed for extending CA RRM 10MHz test cases to CA RRM 20MHz. In this contribution, we present our view of how to introduce RRM/RLM test cases for 5MHz BW.
2
Discussion
For extending RRM/RLM test cases to 5MHz, one proposal was to modify the existing RRM/RLM tests to make them flexible enough or bandwidth agnostic, where some BW dependent parameters or signal levels will described as the functions of the BW instead of directly specified in numerical numbers as current normal practice. The beauty of the approach is to make the description of RRM tests more concise and also avoid duplications. The main concern for the approach is the lack of clarity of the actual signal numerical levels, which makes inconvenient for RRM tests, and potentially may lead to inconsistencies in the test settings. 

Another suggestion was to introduce new RRM/RLM test cases for 5MHz BW in the same way as initially introducing the RRM/RLM test cases for 10MHz BW. Obviously, this approach has the benefits of the clarity and convenience for RRM/RLM tests. The main concern for the approach is the document size of TS 36.133 for RRM/RLM test cases will grow linearly with the number of bandwidth (such as 5MHz, 15MHz, etc.) to be added. Giving the fact that TS 36.133 has almost reached 1000 pages, it is clearly important to control the growth of document size of TS 36.133 to avoid unnecessary duplications.
Our proposal is to use the same approach as used for introducing CA RRM 20MHz: 
· Introduce new RRM/RLM test cases for 5MHz BW based on existing RRM/RLM test cases for 10MHz BW. For the new RRM/RLM test cases for 5MHz BW to be introduced, it will only define the test requirements (definition, descriptions, parameters) that are different with the test cases defined for RRM/RLM test cases for 10MHz BW without re-define the test requirements (definition, descriptions, parameters) that are the same as the test cases defined for RRM/RLM test cases for 10MHz BW.

The benefits of the proposal are obvious. In one hand, it addresses the concerns on the linear growth of document size of TS 36.133 with the number of test cases, while keeps (or even improves) the clarity and convenience of implementing the test cases. In one hand, it clearly points out the difference between the test cases for 10MHz and 5MHz without unnecessarily duplicating the requirements that are the same for the test cases. An example of the new test is presented in Appendix. 
3
Summary
In this paper, we discussed the approach for introducing new RRM/RLM test cases for 5MHz BW. Our proposal is:

For the new RRM/RLM test cases for 5MHz BW to be introduced, it will only define the test requirements (definition, descriptions, parameters) that are different with the test requirements already defined for RRM/RLM test cases for 10MHz BW and refer to RRM/RLM test cases for 10MHz BW for the test requirements (definition, descriptions, parameters) that are the same for both 10MHz and 5MHz RRM/RLM test cases.
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Appendix: An Example of New RRM/RLM Test Case for 5MHz BW
===== EXISTING TEST CASE DEFINED FOR 10MHz ========
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 clause 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. 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 clause A.3.1.1.1

	PCFICH/PDCCH/PHICH parameters
	
	DL Reference Measurement Channel R.6 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
	-6
	

	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.8.1.1.1-2: 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
	-1.46
	-Infinity
	-1.46
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	dBm/15 KHz
	-98
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	dB
	4
	4
	-Infinity
	4

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

	SCH_RP Note 4
	dBm/15 KHz
	-94
	-94
	-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 
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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.
===== PRPOSED TEST CASE for 5MHz ========
A.8.1
E-UTRAN FDD Intra-frequency Measurements
A.8.1.1a
E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in asynchronous cells

A.8.1.1a.1
Test Purpose and Environment
The purpose and test parameters of this test are the same as defined in Subclause A.8.1.1 except those described in the following section: 

· The values of the parameters in the following Table A.8.1.1a.1-1 and Table A.8.1.1a.1-2  will respectively replace the values of the corresponding parameters in Table A.8.1.1a.1-1 and Table A.8.1.1a.1-2.

Table A.8.1.1a.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.x FDD
	As specified in clause A.3.1.1.1

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

	Channel Bandwidth (BWchannel)
	MHz
	5
	

	Note 1:
This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in section A.3.6.1.
Note 2:
See Table A.8.1.1a.1-1 for the other parameters




Table A.8.1.1a.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

	BWchannel
	MHz
	5
	5

	OCNG Patterns defined in A.3.2.1.1 (OP.xx FDD) and in A.3.2.1.2 (OP.yy  FDD)
	
	OP.xx FDD
	OP.yy FDD

	Note 1:
This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in section A.3.6.1.
Note 2:
See Table A.8.1.1.1-2 for the other parameters




A.8.1.1a.2
Test Requirements
The test requirements defined in section A.8.1.1.2 shall apply in this test case.
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