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1. Introduction
In RAN4#95e meeting, RAN4 had finalized the core part requirements for NR V2X RRM. In this contribution, we provide our consideration on the test cases to verify the RRM core requirements for NR V2X.
2. Discussion
In Rel-16, the following RRM requirements have been introduced for NR V2X:
· UE transmit timing accuracy requirement;
· Initiation/Cease of SLSS transmissions
· Selection/Reselection of V2X synchronization reference source
· L1 SL-RSRP measurement
· Congestion control measurement
· Interruption
· Reliability of GNSS signal
· Scheduling availability
RAN4 should define the RRM test cases to verify the corresponding requirements, and the proposed test cases to verify NR V2X RRM core requirement are listed in following table 1.
	No
	Requirements to be verified
	Type of Test
	No of tests
	Basic test setup
	Comments

	1
	UE transmit timing (Section 12.2)
	V2X UE transmit timing accuracy test when GNSS as the synchronization reference source
	1
	One GNSS based synchronization source is configured during the test. The test system emulates and sends the GNSS signal to the UE under test. 
The transmit timing accuracy is verified by the UE transmitting PSSCH and PSCCH.
	Proposed section:
A.9.1 V2X UE transmit timing accuracy test
A.9.1.1 V2X UE transmit timing accuracy test when GNSS as the synchronization reference source

	2
	
	V2X UE transmit timing accuracy test when gNB as the synchronization reference source
	1
	One active cell (PCell) is configured during the test. The UE under test is synchronized to the configured active cell (PCell). 
The transmit timing accuracy is verified by using the transmission timing of PSSCH transmissions.
	Proposed section:
A.9.1.1 V2X UE transmit timing accuracy test when gNB as the synchronization reference source

	3
	
	V2X UE transmit timing accuracy test when eNB as the synchronization reference source
	1
	One active cell (PCell) is configured during the test. The UE under test is synchronized to the configured active cell (PCell). 
The transmit timing accuracy is verified by using the transmission timing of PSSCH transmissions.
	Proposed section:
A.9.1.3 V2X UE transmit timing accuracy test when eNB as the synchronization reference source

	4
	
	V2X UE transmit timing accuracy test when SyncRef UE as the synchronization reference source
	1
	One active SyncRef UE is configured during the test without either serving cell and or GNSS signals. The UE under test is synchronized to the configured active SyncRef UE. 
The transmit timing accuracy is verified by using the transmission timing of PSSCH transmissions.
	Proposed section:
A.9.1.4 V2X UE transmit timing accuracy test when SyncRef UE as the synchronization reference source

	5
	Initiation/Cease of SLSS transmissions (Section 12.3)
	Initiation/Cease of SLSS transmission test when gNB as the synchronization reference source
	1
	One active cell in this test. 
T1: the RSRP of the PCell is above syncTxThreshIC and the UE is not expected to be transmitting SLSS. 
T2: the RSRP of the PCell is lowered below syncTxThreshIC and the UE is expected to initiate SLSS transmissions. 
T3: the RSRP of the PCell is increased back to be above syncTxThreshIC and the UE is expected to cease SLSS transmissions.
	Proposed section:
A.9.2 Initiation/Cease of SLSS Transmission Test
A.9.2.1 Initiation/Cease of SLSS transmission test when gNB as the synchronization reference source

	6
	
	Initiation/Cease of SLSS transmission test when eNB as the synchronization reference source
	1
	One active cell in this test. 
T1: the RSRP of the LTE PCell is above syncTxThreshIC and the UE is not expected to be transmitting SLSS. 
T2: the RSRP of the LTE PCell is lowered below syncTxThreshIC and the UE is expected to initiate SLSS transmissions. 
T3: the RSRP of the LTE PCell is increased back to be above syncTxThreshIC and the UE is expected to cease SLSS transmissions.
	Proposed section:
A.9.2.2 Initiation/Cease of SLSS transmission test when eNB as the synchronization reference source

	7
	
	Initiation/Cease of SLSS transmission test when SyncRef UE as the synchronization reference source
	1
	One active SyncRef UE in this test without either serving cell and or GNSS signals. 
T1: the S-RSRP of SyncRef UE is above syncTxThreshOOC and the UE is not expected to be transmitting SLSS. 
T2: the S-RSRP of SyncRef UE is lowered below syncTxThreshOOC and the UE is expected to initiate SLSS transmissions. 
T3: the S-RSRP of SyncRef UE is increased back to be above syncTxThreshOOC and the UE is expected to cease SLSS transmissions.
	A.9.2.3 Initiation/Cease of SLSS transmission test when SyncRef UE as the synchronization reference source

	8
	Selection/Reselection of V2X synchronization reference source
(Section 12.4)
	V2X synchronization reference source selection/reselection test when GNSS is configured as the highest priority
	1
	No GNSS signals in this test, one active cell (PCell) and two active SyncRef UEs (SyncRef UE 1 and SyncRef UE 2) in this test.
T1: both SyncRef UE 1 and SyncRef UE 2 are powered off and the V2X UE will select PCell as synchronization source. 
T2, SyncRef UE 1 is powered ON and the V2X UE will select SyncRef UE 1 as the synchronization source. 
T3, a higher priority SyncRef UE 2 is additionally powered ON and the V2X UE will reselect to the higher priority SyncRef UE 2 as the synchronization source.
	Proposed section:
A.9.3 V2X synchronization reference source Selection/Reselection Test
A.9.3.1 V2X synchronization reference source selection/reselection test when GNSS is configured as the highest priority

	9
	
	V2X synchronization reference source selection/reselection test when serving cell/PCell is configured as the highest priority
	1
	No active cell in this test, GNSS signal is reliable and two active SyncRef UEs (SyncRef UE 1 and SyncRef UE 2) in this test.
T1: both SyncRef UE 1 and SyncRef UE 2 are powered off and the V2X UE will select GNSS as synchronization source. 
T2: SyncRef UE 1 is powered ON and the V2X UE will select SyncRef UE 1 as the synchronization source. 
T3: a higher priority SyncRef UE 2 is additionally powered ON and the V2X UE will reselect to the higher priority SyncRef UE 2 as the synchronization source.
	Proposed section:
A.9.3.2 V2X synchronization reference source selection/reselection test when serving cell/PCel is configured as the highest priority

	10
	L1 SL-RSRP measurement
(Section 12.5)
	V2X UE L1 SL-RSRP measurement accuracy test for resource reselection and pre-emption
	1
	20 active V2X sidelink UEs are configured in this test. Both the UE under test and active V2X sidelink UEs select GNSS as synchronization reference source. The test system can emulate and send the GNSS signal to the test UE and active V2X sidelink UEs.
T1: the signal from Test Equipement are configured such that the measured PSSCH-RSRP is above the measurement threshold, and the resource occupied by the active V2X sidelink UEs is expected to be excluded in the resource selection procedure. 
T2: the signal from Test Equipement are configured such that the measured PSSCH-RSRP is below the measurement threshold, and the resource occupied by the active V2X sidelink UEs is expected to included in the resource selection procedure.
	Proposed section:
A.9.4 L1 SL-RSRP measurement Accuracy Test
A.9.4.1 V2X UE L1 SL-RSRP measurement accuracy test for resource reselection and pre-emption

	11
	Congestion control measurements
(Section 12.6)
	V2X UE Congestion control measurements test
	1
	Event-triggered reporting with Event V1 is used for V2X UE
4 active sidelink UEs in this test. 
T1: all of active sidelink UEs are powered off. 
T2: all of active sidelink UEs are powered on and transmit PSCCH/PSSCH every 100ms.
	Proposed section:
A.9.5 Congestion Control Measurements Test
A.9.5.1 V2X UE Congestion Control Measurements Test

	12
	Interruption
(Section 12.7)
	Interruption to WAN due to V2X sidelink communication
	1
	the UE under test is scheduled with PDSCH traffic on PCell downlink during the whole test.
T1: the UE monitoring the V2X sidelink communication transmission from other activeSidelink UEs on the V2X sidelink communication resoruces.
T2: the test system shall send RRC reconfiguration message to the UE and wait for the UE to repond with RRC reconfiguration complete message before transitioning to T3. 
T3: The test system will count the missed ACK/NACKs during T3 to verify the allowed interruptions during V2X sidelink communication.
	Proposed section:
A.9.6 Interruption Test
A.9.5.1 Interruption to WAN due to V2X sidelink communication



3. Conclusion
In this contribution, we provide the list of test cases for NR V2X RRM core requirements, and also the test setup for the tests are proposed. It is suggested that this list can be the guidance to define RRM test cases for NR V2X.
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