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1. Introduction

The RRM core requirements related to V2X sidelink communication were completed and introduced in the specification of TS 36.133. In this paper we provide a list of test cases to verify the RRM core requirements for V2X.
2. Discussion
2.1. Test case list
Based on the agreements in [1], the proposed test cases to verify the RRM core requirements for V2X sidelik communications are listed in Table 1. 

Table 1: RRM test cases for V2X requirements
	No
	Feature/requirements
	Type of Test
	No of tests
	Proposed section

	1
	UE Transmit Timing (Section 13.2)
	V2X UE Transmit      Timing Accuracy Test for eNB as timing reference
	1
	A.12.1 V2X UE Transmission Timing Accuracy Test
A.12.1.1 V2X UE Transmission Timing Accuracy Test for eNB as timing reference

	2
	
	V2X UE Transmit Timing Accuracy Test for SyncRef UE as timing reference
	1
	A.12.1.2 V2X UE Transmission Timing Accuracy Test for SyncRef UE as timing reference

	3
	Initiation/Cease of SLSS (Section 13.3)
	Initiation/Cease of SLSS Transmission with V2X Sidelink Communication for eNB as timing reference
	1
	A.12.2 Initiation/Cease of SLSS Transmission with V2X Sidelink Communication 
A.12.2.1 Initiation/Cease of SLSS Transmission with V2X Sidelink Communication for eNB as timing reference

	4
	
	Initiation/Cease of SLSS Transmission with V2X Sidelink Communication for SyncRef UE as timing reference
	1
	A.12.2.2 Initiation/Cease of SLSS Transmission with V2X Sidelink Communication for SyncRef UE as timing reference

	5
	Selection/Reselection of V2X Synchronization Reference (Section 13.4)
	V2X Synchronization Reference Selection / Reselection Test when GNSS is configured as the highest priority
	1
	A.12.3 V2X Synchronization Reference Selection / Reselection Test
A.12.3.1 V2X Synchronization Reference Selection / Reselection Test for GNSS configured as the highest priority

	6
	
	V2X Synchronization Reference Selection / Reselection Test when eNB is configured as the highest priority
	1
	A.12.3.2 V2X Synchronization Reference Selection / Reselection Test for eNB configured as the highest priority

	7
	Autonomous Resource Selection/Reselection Measurements (Section 13.5)
	Autonomous Resource Selection/Reselection Test for PSSCH-RSRP measurements
	1
	A.12.4 V2X UE Autonomous Resource Selection/Reselection Test
A.12.4.1 V2X UE Autonomous Resource Selection/Reselection Test for PSSCH-RSRP measurements 

	8
	
	Autonomous Resource Selection/Reselection Test for S-RSSI measurements
	1
	A.12.4.2 V2X UE Autonomous Resource Selection/Reselection Test for S-RSSI measurements

	9
	Congestion Control measurements (Section 13.6)
	Congestion Control measurements test
	1
	A.12.5 V2X UE Congest Control measurements Test

	11
	Interruptions (Section 13.7)
	Interruptions due to V2X Sidelink Communication
	1
	A.12.6 Interruptions Tests due to V2X Sidelink Communication


2.2. Test Setup
In this section, the proposed test setups are provided for V2X RRM test cases.
· V2X Synchronization Reference Selection / Reselection Test Test
During the test for GNSS configured as the highest priority, the UE under test is also configured with a PCell in the test configuration. However, the SyncRef UE shall select to GNSS.
During the test for eNB configured as the highest priority, the UE under test is also configured with GNSS in the test configuration. However, the SyncRef UE shall select to an eNB.
· Autonomous Resource Selection/Reselection Measurement Test
The following test setups are used as guideline to define the test for PSSCH-RSRP measurements.
· One UE under test and 100 instrumental UEs, and the instrumental UE i (i=0, 1, …, 99) is configured to transmit PSSCH and the corresponding PSCCH by using the subframe i (i=0, 1, …, 99) in every 100ms. 
· Make sure that the expected subframes that the UE under test selects for PSSCH transmission are within the set of subframes {80, 81, …., 99} in every 100ms.
· The SL-ThresPSSCH-RSRP used for instrumental UE i (i=0, 1, …, 59) can be set as an -infinity value, which make sure that the subframe i (i=0, 1, …, 59) will always be excluded by no mistake.

· PSSCH-RSRP for instrumental UE i (i=60, 61, …, 79) = SL-ThresPSSCH-RSRP + PSSCH-RSRP measurements error (i.e. 5dB at SINR≥-6 dB). 
· The SL-ThresPSSCH-RSRP used for instrumental UE i (i=80, 81, …, 99) can be set as an infinity value, which make sure that the subframe i (i=80, 81, …, 99) will always not be excluded by PSSCH-RSRP measurements error.
· The S-RSSI results measured on the expected subframes are much higher than the S-RSSI results measured on the unexpected subframes.

· The test shall be run for a long enough amount of time. The ratio of PSSCH transmission on the unexpected subframes shall be less than X% (FFS).
Besides, companies are encouraged to study on per priority threshold and how target UE configured with different priority to apply different thresholds.
The following test setups are used as guideline to define the test for S-RSSI measurements. 
· one UE under test and 80 other instrumental UEs, and the instrumental UE i (i =0, 1, …, 79) is configured to transmit PSSCH and the corresponding PSCCH by using the subframe i (i =0, 1, …, 79)  in every 100ms.

· Make sure that the expected subframes that the UE under test selects for PSSCH transmission are within the set of subframes {80, 81, …., 99} in every 100ms.

· The SL-ThresPSSCH-RSRP used for instrumental UE i (i =0, 1, …, 79) can be set as an infinity value.

· The difference between the S-RSSI results measured on the expected subframes and the S-RSSI results measured on the unexpected subframes is set with the relative S-RSSI measurement error (i.e. 2.5dB).

· The test shall be run for a long enough amount of time. The ratio of PSSCH transmission on the unexpected subframes shall be less than X% (FFS).
For both tests, companies are encouraged to investigate test metric value X% for PSSCH-RSRP and S-RSSI, e.g 10% and lead time e.g. few minutes.
· Congestion Control Measurement Test
The following test setups are used as guideline to define the congestion control measurement test for single-shot S-RSSI measurements.
· One UE under test and 4 other instrumental UEs, and the instrumental UE i (i=0, 1, 2, 3) is configured to transmit PSSCH by using the subframe i (i=0, 1, 2, 3) in every 100ms. 

· Event V1 is utilized in the test to verify single-shot S-RSSI measurements accuracy.

· The UE under test is configured to transmit PSSCH by using one sub-channel in frequency domain.

· During the time period of T1, all the instrumental UEs are powered off. The S-RSSI values for each sub-channel in the configured Tx pool are a little lower than the parameter cbr-PSSCH-r14 minus the absolute S-RSSI measurements error (i.e. 2.5dB). The measured CBR is expected to be 0%.

· During the time period of T2, all the instrumental UEs are powered on. The S-RSSI values for each sub-channel in the configured Tx pool are a little higher than the parameter cbr-PSSCH-r14 plus the absolute S-RSSI measurements error (i.e. 2.5dB). The measured CBR is expected to be 4%.

· The parameter v1-Threshold is suggested to be configured as 2% in this test. Event V1 shall be triggered and reported during the time period of T2.

· Test for interruptions to WAN due to V2X sidelink communication
The following test setups are used as guideline to define the test for interruptions to WAN due to V2X sidelink communication.

· Define one test for verifying the interruption of up to 1 subframe due to both starting configuration and ending configuration. 

· The test consists of two consecutive time periods, with time duration of T1 and T2, respectively. The UE is continuously scheduled with PDSCH traffic on PCell for the whole test.

· At the beginning of T1, UE is configured to start V2X sidelink communication. The total number of missed ACK/NACKs is no more than 1 subframe during T1.

· At the beginning of T2, UE is configured to stop V2X sidelink communication. The total number of missed ACK/NACKs is no more than 1 subframe during T2.

3. Conclusions

In this contribution, we provide the list of RRM test cases for verifying the RRM core requirements of V2X sidelink communications, and also the test setups for some test cases are proposed. It is suggested that this document can be the guidance for the RAN4 to define RRM test cases for V2X.
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