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1. Introduction

The core requirement works for V2X sidelink communication were finalized and the corresponding CRs were agreed. The requirements of V2X synchronization reference selection/reselection have been defined in the specification of TS 36.133. In this contribution, we provide the discussion on RRM test cases for verifying the requirements of V2X synchronization reference selection/reselection.
2. Discussion
For selection/reselection of V2X synchronization reference, the requirements on selection/reselection to the SyncRef UE have different definitions for the two cases of GNSS configured as the highest priority and eNB configured as the highest priority. Since both GNSS and eNB cannot be (pre-)configured as the highest priority in the same test scenario. Hence, at least two separate RRM tests shall be defined to verify these requirements.
According to the selection and reselection procedure of V2X synchronisation reference, the UE trend to select a synchronisation reference source belonging to a higher priority group or a synchronisation reference source belonging to the same priority group with the highest S-RSRP result. When GNSS is configured as the highest priority for UE, the order of priority group is: GNSS > UE directly synchronized to GNSS or eNB > UE in-directly synchronized to GNSS or eNB > Other UEs. When eNB is configured as the highest priority for UE, the order of priority group is: eNB > UE directly synchronized to eNB > UE directly synchronized to eNB > GNSS > in-coverage UE directly synchronized to GNSS > out-of-coverage UE directly synchronized to GNSS or UE in-directly synchronized to GNSS > Other UEs.
· GNSS configured as the highest priority
In last RAN4#82bis meeting, the setup for selection/reselection of V2X synchronization reference test was discussed and the following agreements were achieved for GNSS configured as the highest priority in [1].
	One test for set1 and one test for set2. 

Set1:  UE shall not drop any V2X data transimission for the purpose of selection/reselection to the SyncRef UE. The UE shall be able to identify newly detectable intra-frequency V2X SyncRef UE within Tdetect,SyncRef UE_V2X seconds if the V2X SyncRef UE meets the selection / reselection criterion defined in TS 36.331 [2]. Tdetect,SyncRef UE_V2X is defined as [1.6] seconds at SCH Es/Iot ≥[0] dB, provided that the UE is allowed to drop a maximum of [30]% of its SLSS transmissions during Tdetect,SyncRef UE_V2X for the purpose of selection / reselection to the SyncRef UE.
Condition: When GNSS is configured as the highest priority, UE is synchronized to a SyncRef UE that is synchronized to GNSS directly or in-directly, 
Set2: The UE shall be able to identify newly detectable intra-frequency V2X SyncRef UE within Tdetect,SyncRef UE_V2X seconds if the SyncRef UE meets the selection / reselection criterion defined in TS 36.331 [2]. Tdetect,SyncRef UE_V2X is defined as [8] seconds at SCH Es/Iot ≥[0] dB, provided that the UE is allowed to drop a maximum of [6]% of its V2X data and SLSS transmissions during Tdetect,SyncRef UE_V2X for the purpose of selection / reselection to the SyncRef UE.
Condition: 1. When GNSS is configured as the highest priority, in other case,


For Set1, the UE has already been synchronized to a SyncRef UE that is synchronized to GNSS directly or in-directly. For Set2, the UE has already been synchronized to a SyncRef UE that is neither directly synchronized to GNSS nor in-directly synchronized to GNSS.
Hence, GNSS signal is not available during the whole test, which allows UE to select a SyncRef UE as synchronization reference. The test system could simulates SyncRef UE1 (synchronized to GNSS in-directly) and SyncRef UE2 (synchronized to GNSS directly). Priority order of the reference is: SyncRef UE 2 > SyncRef UE 2 > SyncRef UE1. The UE under test is expected to reselect to the higher priority synchronization sources as they become detectable. The parameter syncTxThreshOOC is set as +infinity, and the selected synchronization source is checked via the SLSSID used by the UE under test for its SLSS transmissions. 
The test consists of three consecutive time periods, with time duration of T1, T2 and T3, respectively. 

· During T1, both SyncRef UE 1 and SyncRef UE 2 are powered off. The UE under test is expected to transmit SLSS as an independent synchronization source.
· During T2, SynchRef UE1 is ON, SyncRef UE2 is powered off, and the UE under test is synchronized to SynchRef UE1.

· During T3, SynchRef UE2 becomes detectable. Since SyncRef UE2 has a higher priority than SyncRef UE1, the UE under test is expected to change its reference synchronization from SynchRef UE1 to SynchRef UE2. This will be reflected in the SLSS transmissions by the UE under test.
· eNB configured as the highest priority
For eNB configured as the highest priority, the test system simulates SyncRef UE1 (synchronized to eNB in-directly) and SyncRef UE2 (synchronized to eNB directly) and GNSS signals that is switched on during the whole test. Priority order of the reference is: SyncRef UE 2 > SyncRef UE1 > GNSS. The UE under test is expected to reselect to the higher priority synchronization sources as they become detectable. The parameter syncTxThreshOOC is set as +infinity, and the selected synchronization source is checked via the SLSSID used by the UE under test for its SLSS transmissions. The test consists of three consecutive time periods, with time duration of T1, T2 and T3, respectively.
· During T1, both SyncRef UE 1 and SyncRef UE 2 are powered off, the UE under test has been synchronized to GNSS.
· During T2, SynchRef UE1 is ON, SyncRef UE2 is OFF. Since SyncRef UE1 has a higher priority than SyncRef UE1, the UE under test is expected to change its reference synchronization from GNSS to SynchRef UE1. This will be reflected in the SLSS transmissions by the UE under test.
· During T3, SynchRef UE2 becomes detectable. Since SyncRef UE2 has a higher priority than SyncRef UE1, the UE under test is expected to change its reference synchronization from SynchRef UE1 to SynchRef UE2. This will be reflected in the SLSS transmissions by the UE under test.
Proposal 1: For selection/reselection of V2X synchronization reference, two separate RRM tests shall be defined for GNSS configured as the highest priority and eNB configured as the highest priority respectively.
Proposal 2: The test setups in section 2 are suggested to be used in the RRM tests of selection/reselection of V2X synchronization reference.
3. Conclusions

This contribution provides the discussion on the setups of SyncRef UE selection/reselection tests for V2X. The following proposals are given: 
Proposal 1: For selection/reselection of V2X synchronization reference, two separate RRM tests shall be defined for GNSS configured as the highest priority and eNB configured as the highest priority respectively.
Proposal 2: The test setups in section 2 are suggested to be used in the RRM tests of selection/reselection of V2X synchronization reference.
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