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< Unchanged sections omitted >
D.1
Test cases with different numerologies

TBD

D.2
EN-DC test cases with different EN-DC configurations

In clauses 4 and 5, EN-DC test cases may be defined for two component carriers (CCs) as well as for more than two CCs to verify the same RRM requirement.

D.2.1
Principle of testing

If multiple EN-DC test cases are defined for two CCs as well as for more than two CCs to verify the same type of RRM requirement, and this requirement is dependent on the number of CCs, then from the UE performance point of view the test coverage can be considered fulfilled by executing only the EN-DC test cases with the maximum number of CCs in EN-DC supported by the UE. Otherwise if the same type of RRM requirement is independent of the number of CCs then from the UE performance point of view the test coverage can be considered fulfilled by executing only the EN-DC test cases with two CCs in EN-DC supported by the UE.

Editor’s Note: The maximum number of CCs that can be used in FR2 tests in EN-DC would depend on the test equipment capability.

D.3
Carrier aggregation test cases with different CA configurations

In clauses 6 and 7, carrier aggregation test cases may be defined for two CCs as well as for more than two CCs to verify the same RRM requirement.

D.3.1
Principle of testing

If multiple carrier aggregation test cases are defined for two CCs as well as for more than two CCs to verify the same RRM requirement, and the test requirement is dependent on the number of CCs, then from the UE performance point of view the test coverage can be considered fulfilled by executing only the CA test cases with the maximum number of CCs in CA supported by the UE. Otherwise if the same type of RRM requirement is independent of the number of CCs then from the UE performance point of view the test coverage can be considered fulfilled by executing only the CA test cases with at least two CCs in CA supported by the UE.

Editor’s: The maximum number of CCs that can be used in FR2 tests in CA would depend on the test equipment capability.
D.4
Antenna connection for 4Rx capable UEs

All the tests in this test specification are defined for UEs supporting 2Rx. This section explains how to apply the 2Rx tests in clauses 4 and 6 to UEs supporting 4Rx antenna ports. No tests are currently specified in clauses 4 or A.6 which are applicable only to 4Rx antenna ports, so 4Rx capable UEs are always tested by reusing tests which were originally specified for 2Rx UEs. Please notice that 4Rx is in general not supported for the test cases in clauses 5 and 7.

D.4.1
Principle of testing

D.4.1.1
Single carrier tests

For 4Rx capable UEs supporting at least one 2Rx band, all single carrier tests specified in clauses 4 and 6, except 4.7 and 6.7 shall be tested with 2Rx on any band where 2Rx is supported, with the antenna connection defined in D.4.2.1. Single carrier tests specified clauses 4.7 and 6.7 are band dependent and shall be tested in all bands supported by the UE, using 2Rx and the antenna connection defined in D.4.2.1 for the bands where 2Rx is supported, and 4Rx and the antenna connection defined in D.4.2.2 for the bands where 2Rx is not supported.

For 4Rx capable UEs that do not support any 2Rx band, all single carrier tests in clauses 4 and 6 shall be tested with 4Rx using the antenna configuration defined in D.4.2.2.For radio link monitoring tests, the SNR levels are modified according to table A.D.4.1.1-1 and table D.4.1.1-2

Table D.4.1.1-1: Modified parameters for RLM out of sync testing with 4 RX antenna connection

	Test case
	SNR during T3 (dB)

	
	Test 1
	Test 2
	Test 3
	Test 4

	4.5.1.1
	-18
	N/A
	N/A
	N/A

	4.5.1.3
	-18
	N/A
	N/A
	N/A

	4.5.1.5
	-18
	N/A
	N/A
	N/A

	4.5.1.7
	-18
	N/A
	N/A
	N/A

	5.5.1.1
	-18
	N/A
	N/A
	N/A

	5.5.1.3
	-18
	N/A
	N/A
	N/A

	5.5.1.5
	-18
	N/A
	N/A
	N/A

	5.5.1.7
	-18
	N/A
	N/A
	N/A

	6.5.1.1
	-18
	N/A
	N/A
	N/A

	6.5.1.3
	-18
	N/A
	N/A
	N/A

	6.5.1.5
	-18
	N/A
	N/A
	N/A

	6.5.1.7
	-18
	N/A
	N/A
	N/A

	7.5.1.1
	-18
	N/A
	N/A
	N/A

	7.5.1.3
	-18
	N/A
	N/A
	N/A

	7.5.1.5
	-18
	N/A
	N/A
	N/A

	7.5.1.7
	-18
	N/A
	N/A
	N/A


Table D.4.1.1-2: Modified parameters for RLM in sync single carrier testing with 4 RX antenna connection

	Test case
	SNR during T3 (dB)
	SNR during T4 (dB)

	
	Test 1
	Test 2
	Test 1
	Test 2

	4.5.1.2
	-18
	N/A
	-8
	N/A

	4.5.1.4
	-18
	N/A
	-8
	N/A

	4.5.1.6
	-18
	N/A
	-8
	N/A

	4.5.1.8
	-18
	N/A
	-8
	N/A

	5.5.1.2
	-18
	N/A
	-8
	N/A

	5.5.1.4
	-18
	N/A
	-8
	N/A

	5.5.1.6
	-18
	N/A
	-8
	N/A

	5.5.1.8
	-18
	N/A
	-8
	N/A

	6.5.1.2
	-18
	N/A
	-8
	N/A

	6.5.1.4
	-18
	N/A
	-8
	N/A

	6.5.1.6
	-18
	N/A
	-8
	N/A

	6.5.1.8
	-18
	N/A
	-8
	N/A

	7.5.1.2
	-18
	N/A
	-8
	N/A

	7.5.1.4
	-18
	N/A
	-8
	N/A

	7.5.1.6
	-18
	N/A
	-8
	N/A

	7.5.1.8
	-18
	N/A
	-8
	N/A


Table A.4.1.1-3: Modified parameters for Beam Failure Detection and Link Recovery testing with 4 RX antenna connection
	Test case
	SNR during T3 (dB)

	
	Test 1

	4.5.5.1
	-15

	4.5.5.2
	-15

	4.5.5.3
	-15

	4.5.5.4
	-15

	5.5.5.1
	-15

	5.5.5.2
	-15

	5.5.5.3
	-15

	5.5.5.4
	-15

	6.5.5.1
	-15

	6.5.5.2
	-15

	6.5.5.3
	-15

	6.5.5.4
	-15

	7.5.5.1
	-15

	7.5.5.2
	-15

	7.5.5.3
	-15

	7.5.5.4
	-15


D.4.1.2
Carrier aggregation tests

For carrier aggregation tests, the antenna connection is selected independently for each cell, the PCell and the SCell(s). If a cell (either PCell or any of the SCell(s)) is on a band where 2Rx is supported, antenna connection in Section D.4.2.1 shall be used for this cell. If the cell is on a band where 2Rx is not supported, antenna connection in section D.4.2.2 shall be used for this cell.

D.4.1.3
EN-DC tests

For all EN-DC tests, the antenna connection is selected independently for each cell. For the E-UTRA PCell, the antenna connection specified in D.4.2.3 shall be used if the PCell is on an E-UTRA band supporting 2Rx, and the antenna connection specified in D.4.2.4 shall be used if the PCell is on an E-UTRA band not supporting 2Rx.

For the NR PSCell and SCell(s), the principle of testing is the same as in D.4.1.2.

D.4.2
Antenna connection

D.4.2.1
Antenna connection for NR bands where 2Rx is supported

For NR bands where 2Rx is supported, the UE shall decide via manufacturer declaration and AP configuration which 2 of the 4 antenna ports shall be connected with the downlink signal from the SS. The remaining 2 antenna ports shall be connected to zero input. The parameters and test requirements remain unmodified.

D.4.2.2
Antenna connection for NR bands where only 4Rx is supported

For NR bands where only 4Rx is supported, all 4Rx antenna ports shall be connected to the downlink signal from the SS. The system simulator shall provide independent noise and fading (low correlation) for each antenna port. Except for the modifications to radio link monitoring tests specified in section TBD, the parameters and test requirements remain unmodified.

D.4.2.3
Antenna connection for E-UTRA bands where 2Rx is supported

For E-UTRA bands where 2Rx is supported, the UE shall decide via manufacturer declaration and AP configuration which 2 of the 4 antenna ports shall be connected with the downlink signal from the SS. The remaining 2 antenna ports shall be connected to zero input. The parameters and test requirements remain unmodified.

D.4.2.4
Antenna connection for NR bands where only 4Rx is supported

For E-UTRA bands where only 4Rx is supported, all 4Rx antenna ports shall be connected to the downlink signal from the SS. The system simulator shall provide independent noise and fading (low correlation) for each antenna port. Except for the modifications to radio link monitoring tests specified in section TBD, the parameters and test requirements remain unmodified.

D.5
Test Cases with Different Channel Bandwidths 

D.5.1
Test Cases with Different E-UTRA Channel Bandwidths

D.5.1.1
Introduction

Test cases involving E-UTRA cell(s) may be defined with different E-UTRA channel bandwidths to verify the same type of RRM requirement.

D.5.1.2
Principle of testing

If multiple test cases involving E-UTRA cell(s) are defined with different E-UTRA channel bandwidths to verify the same type of RRM requirement that is E-UTRA channel bandwidth independent, then the UE needs to be tested with only one channel bandwidth in each E-UTRA cell and with the same bandwidth in all the E-UTRA cells used in the test case. 

D.6
Test Cases for Synchronous and Asynchronous DC Operations 

D.6.1
EN-DC Test Cases for Synchronous and Asynchronous EN-DC Operations

D.6.1.1
Introduction

This clause defines a principle, which is applicable to test cases verifying RRM requirements for EN-DC operation in synchronous and asynchronous scenarios.

Test cases may be defined in both synchronous EN-DC and asynchronous EN-DC scenarios to verify the same type of RRM requirement.

D.6.1.2
Principle of Testing

If EN-DC test cases are defined in both synchronous and asynchronous EN-DC scenarios to verify the same type of RRM requirement then the UE capable of both synchronous and asynchronous EN-DC operations needs to be tested with one of the tests in either synchronous or asynchronous EN-DC scenarios.

< End of changes >
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