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1  Introduction

Most of the RRM tests cases in TS 36.133 are defined for 10 MHz channel bandwidth. Some essential tests for 5 MHz are being introduced under the WI on 450 MHz band for Brazil as this band does not support 10 MHz channel BW. However there will be substantial amount of commonality between the same RRM test for 10 MHz and 5 MHz channel BWs. While considering these common aspects in the tests we address some of these issues, which could avoid redundancy, reduce effort in developing these tests and also reduce the testing complexity.
2 Testing of Bandwidth Independent Requirement 
Most of the test cases verify RRM requirement(s) that don’t dependent upon the channel bandwidth especially the tests related to cell reselection, handover, cell identification, timing advance accuracy, RSRP accuracy, RSRQ accuracy etc. There are also certain number of tests verifying requirement(s) that are channel BW dependent e.g. initial transmit timing accuracy tests, UE Rx-Tx time difference accuracy tests, RSTD accuracy tests etc. 
In our view the tests that verify channel independent RRM requirement(s) need to be tested only for one of the channel bandwidths if that test is done for multiple channel bandwidths i.e. 5 MHz, 10 MHz. It should be noted that similar approach has been adopted for carrier aggregation tests which were initially developed for 10 MHz and now being also introduced for 20 MHz [1]. 
It is therefore proposed to introduce the following principle in annex of TS 36.133 and also add a NOTE in each test whether that particular test is channel BW dependent or not as shown in example of test in section 3. This principle is very similar to the one introduced for CA tests according to [1].
That means RAN4 has to judge whether a particular test verifies channel BW requirement or not and accordingly add a note. This will greatly simplify the conformance testing in RAN5. 

A.3.7
Test Cases with Different Channel Bandwidths 
A.3.7.1
Introduction
In Annex A some test cases may be defined with different channel bandwidths to verify the same RRM requirement. 

If multiple test cases with different channel bandwidths are defined to verify the same RRM requirement that is channel bandwidth independent then the UE needs to be tested only for one of the channel bandwidths.

3 Handling of Common Parameters 
In order to avoid the repetition of common parameter values used in the same type of test for multiple bandwidths we suggest that common parameters are only referred to the original tests with 10 MHz. We have used a similar approach in CA tests which are defined for 10 MHz and 20 MHz. 
An example of this compact approach is shown below for one of the test cases (A.9.3.1) which verifies UTRA FDD CPICH RSCP when serving cell is E-UTRAN FDD. The original test case from TS 36.133 is reproduced in Annex 1 of this contribution. As shown below that the compact approach would substantially simplify the specification of new tests for 5 MHz. 
Since this test is independent of LTE serving channel BW therefore a note referring to the principle described in section 2 is added in the general test parameters’ table. 
The compact approach to avoid repletion of common parameter values can be used in all test cases regardless of whether the test is channel BW dependent or not.

A.9.X.1
E-UTRAN FDD for 5 MHz  

A.9.X.1.1
Test Purpose and Environment

The purpose of this test is the same as defined in Subclause A.9.3.1.1.
A.9.X.1.2
Parameters
The parameters used in this test are the same as defined in Subclause A.9.3.1.2 except that the values of the parameters in the:

· Table A.9.X.1.2-1 will replace the values of the corresponding parameters in Table A.9.3.1.2-1.

· Table A.9.X.1.2-2 will replace the values of the corresponding parameters in Table A.9.3.1.2-2.

Furthermore all the parameters and their values defined in Table A.9.3.1.2-3 shall also apply in this test case.
Table A.9.X.1.2-1: General test parameters for UTRAN FDD CPICH RSCP absolute measurement accuracy test in E-UTRAN FDD for 5 MHz
	Parameter
	Unit
	Value
	Comment

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

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



	E-UTRAN Channel Bandwidth (BWchannel)
	MHz
	5 
	

	Note:
This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in section A.3.7.1.



Table A.9.X.1.2-2: E-UTRAN FDD cell specific test parameters for UTRAN FDD CPICH RSCP absolute measurement accuracy test in E-UTRAN FDD for 5 MHz
	Parameter
	Unit
	Test 1
	Test 2

	BWchannel
	MHz
	5

	OCNG Patterns defined in A.3.2.1.X (OP.X FDD) 
	
	OP.X FDD


A.9.X.1.3
Test Requirements

The test requirements defined in section A.9.3.1.3 shall apply in this test case.
4 Summary
In this paper we have discussed then handling of RRM tests which are defined for multiple channel bandwidths. An approach to avoid redundant testing and also to avoid the repetition of common parameters in the same tests developed for different channel BWs is suggested. The summary of proposals is:
· Proposal # 1: RRM tests that are BW independent are verified only for one of the channel bandwidths for which these tests are defined. The corresponding principle is defined in annex A of 36.133.

· Proposal # 2: Only parameters specific to channel BW are stated in test cases for 5 MHz channel BW. The common parameters are referred to the corresponding test case defined for 10 MHz. 

A CR defining principle to ensure that tests verifying only channel BW dependent requirement(s) are performed for all channel BWs for which tests are defined in provided in [2]. 

5 References
[1] R4-131466, Testing of CA tests with multiple BW combinations, Ericsson, ST-Ericsson.

[2] R4-67AH-0035, CR 36.133, Testing with multiple channel bandwidths, Ericsson, ST-Ericsson, June 2013.
Annex 1: 
Existing Test on Inter-RAT UTRA FDD RSCP for 10 MHz channel BW (from Annex A of 36.133)
A.9.3
UTRAN FDD CPICH RSCP

A.9.3.1
E-UTRAN FDD 

A.9.3.1.1
Test Purpose and Environment

The purpose of this test is to verify that the CPICH RSCP absolute measurement accuracy is within the specified limits. This test will verify the requirements in Section 9.2.1. There are two different test setups with different UTRAN parameters.

A.9.3.1.2
Parameters
The test parameters are given in Tables A.9.3.1.2-1, A.9.3.1.2-2 and A.9.3.1.2-3 below. 

Table A.9.3.1.2-1: General test parameters for UTRAN FDD CPICH RSCP absolute measurement accuracy test in E-UTRAN FDD

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

	UTRAN RF Channel Number
	
	1
	One UTRAN FDD carrier frequency is used.

	E-UTRAN Channel Bandwidth (BWchannel)
	MHz
	10
	

	Active cell
	
	Cell 1
	E-UTRAN cell 1 on RF channel number 1

	Neighbor cells
	
	Cell 2 
	UTRAN cell 2 on RF channel number 1

	Gap Pattern Id
	
	0
	As specified in 3GPP TS 36.133 section 8.1.2.1. 

	Inter-RAT (UTRAN FDD) measurement quantity
	
	CPICH RSCP
	

	Monitored UTRA FDD cell list size
	
	12
	UTRA cells on UTRA RF channel 1 provided in the cell list.

	CP length
	
	Normal
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	OFF
	OFF


Table A.9.3.1.2-2: E-UTRAN FDD cell specific test parameters for UTRAN FDD CPICH RSCP absolute measurement accuracy test in E-UTRAN FDD

	Parameter
	Unit
	Test 1
	Test 2

	E-UTRAN RF Channel Number
	
	1

	BWchannel
	MHz
	10

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

	PBCH_RA
	dB
	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
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 Note 2
	dBm/15 kHz
	-98

	RSRP Note 3
	dBm/15 kHz
	-94
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	dB
	4

	SCH_RP Note 3
	dBm/15 kHz
	-94
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	dB
	4

	Propagation Condition
	
	AWGN

	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 modeled as AWGN of appropriate power for 
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 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.


Table A.9.3.1.2-3: UTRAN FDD cell specific test parameters for UTRAN FDD CPICH RSCP absolute measurement accuracy test in E-UTRAN FDD 

	Parameter
	Unit
	Test 1
	Test 2

	
	
	Cell 2
	Cell 2

	CPICH_Ec/Ior
	dB
	-10
	-10

	PCCPCH_Ec/Ior
	dB
	-12
	-12

	SCH_Ec/Ior
	dB
	-12
	-12

	PICH_Ec/Ior
	dB
	-15
	-15

	DPCH_Ec/Ior
	dB
	-
	-

	OCNS_Ec/Ior
	dB
	-0.94
	-0.94

	Ioc
	Band I, IV, VI, X, XI, XIX, XXI
	dBm/3.84 MHz
	-60.00
	-94.46

	
	Band II, V, VII
	
	
	-92.46

	
	Band XXV
	
	
	-90.96

	
	Band III, VIII, XII, XIII, XIV, XX, XXII
	
	
	-91.46

	
	Band IX (Note 2)
	
	
	-93.46

	Îor/Ioc
	dB
	9.54
	-9.54

	CPICH RSCP, Note 1
	Band I, IV, VI, X, XI, XIX, XXI
	dBm
	-60.46
	-114.0

	
	Band II, V, VII
	
	
	-112.0

	
	Band XXV
	
	
	-110.5

	
	Band III, VIII, XII, XIII, XIV, XX, XXII
	
	
	-111.0

	
	Band IX (Note 2)
	
	
	-113.0

	Io, Note 1
	Band I, IV, VI, X, XI, XIX, XXI
	dBm/3.84 MHz
	-50.00
	-94.0

	
	Band II, V, VII
	
	
	-92.0

	
	Band XXV
	
	
	-90.5

	
	Band III, VIII, XII, XIII, XIV, XX, XXII
	
	
	-91.0

	
	Band IX (Note 2)
	
	
	-93.0

	Propagation condition
	-
	AWGN
	AWGN

	NOTE 1:
CPICH RSCP and Io levels have been calculated from other parameters for information purposes. They are not settable parameters themselves.

NOTE 2:
For the UE which supports both Band III and Band IX operating frequencies, the measurement performance requirements for Band III shall apply to the multi-band UE.

	Tests shall be done sequentially. Test 1 shall be done first. After test 1 has been executed test parameters for test 2 shall be set within 5 seconds so that UE does not loose the Cell 2 in between the tests.


A.9.3.1.3
Test Requirements

The CPICH RSCP measurement absolute accuracy shall meet the requirements in Section 9.2.1.
