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Introduction
In last RAN4 meeting, the RRM impacts for NR V2X was discussed and some RRM requirements for NR V2X were identified. In this contribution, we provide the discussion on synchronization related requirements for NR V2X based on RAN1 and RAN2 agreements.
Discussion
[bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]According to the agreements in [1], the discussion in this contribution is focused on the ITS band.
Selection/Reselection to SyncRef UE
The UE needs to perform SyncRef UE detection for synchronization source reselection. The approach to indicate synchronization priorities of SyncRef UE in NR V2X is similar as in LTE V2X, and the following agreements have been achieved in RAN1.
	Agreements:
672 SL-SSIDs are divided into 2 sets to indicate different synchronization priorities following a similar approach as in LTE-V2X: 
· Set id_net {0, 1, …, 335}
· Set id_oon{336, 337, 338, …, 671}
· The usage of 0 is the same as 0 as in LTE
· The usage of 336 is the same as 168 as in LTE
· The usage of 337 is the same as 169 as in LTE

Agreements:
· When two or more UE synchronization sources have same priority, S-SSB RSRP is used for the selection of the synchronization source.


The synchronization priority of a SyncRef UE is related to the SL-SSID for this SyncRef UE. UE needs to perform S-PSS/S-SSS detection for obtaining the SL-SSID of SyncRef UE. For the SyncRef UEs with the same priority, UE selects the synchronization source based on the S-SSB RSRP measurement results. Hence, the SyncRef UE identification delay shall include S-PSS/S-SSS detection time and S-SSB RSRP measurement period.
UE could identify SL-SSID and obtain slot timing boundary information based on S-PSS/S-SSS detection. Based on RAN1’s design, the number of S-SSB transmissions within one S-SSB period is (pre)configurable and the following agreements were achieved. In RAN1’s discussion, the information of slot index with a subframe and DFN will be contained in PSBCH. Besides, the synchronization priority of a SyncRef UE is also related to the in-coverage indicator which is transmitted in PSBCH. Then, PSBCH reading time need to be considered for SyncRef UE identification.
Hence, the SyncRef UE identification delay shall include S-PSS/S-SSS detection time, PSBCH reading time and S-SSB RSRP measurement period.
Proposal 1: The SyncRef UE identification delay shall consider S-PSS/S-SSS detection time, PSBCH reading time and S-SSB RSRP measurement period.
In [1], the side condition of SyncRef UE detection was agreed as SINR≥0dB. Based on the simulation results in [2], it can observed that the S-PSS/S-SSS detection time for SyncRef UE identification requires one SLSS occasions with SINR≥0dB. Within SyncRef UE identification time, at least one SLSS occasion shall be allowed for PSBCH reading. For S-SSB RSRP measurement, the S-RSRP measurement period within SyncRef UE detection delay in LTE V2X can be reused. The S-SSB RSRP measurement period can be defined as two S-SSB occasions. Hence, at least 4 SLSS occasions shall be allowed within SyncRef UE detection time.
Proposal 2: 4 SLSS measurement occasions need to be allowed within the SyncRef UE identification delay.
When UE performs SyncRef UE detection, the UE is not allowed to transmit sidelink signals due to TDD duplex mode. For SyncRef UE selection/reselection, UE may need to drop V2X data and/or S-SSB transmission. According to synchronization source reselection procedure, SyncRef UEs are divided into different priority group. The SyncRef UEs to be identified can be synchronized or asynchronized with the current reference source. UE may need to drop V2X data and/or SLSS transmission for identifying SyncRef UE with same or higher priority than the current reference source. 
Proposal 3: UE is allowed to drop NR V2X data/SLSS transmissions for detecting SyncRef UE with same or higher priority than the current reference source.
If all of them will be synchronized with the current reference source, then UE only need to drop V2X SLSS transmission. If some of them may be asynchronized to the current reference source, then UE should be allowed to drop V2X data and SLSS transmission. The dropping rate of V2X data/SLSS is related to NR SyncRef UE identification performance. Based on the above analysis, 4 SLSS periods are needed for SyncRef UE identification. In LTE V2X, UE needs 3 SLSS occasions for identifying SyncRef UE. The data/SLSS transmission dropping requirements for LTE V2X could not be reused for NR V2X.
For synchronized case, 4 SLSS transmissions within every 1.92seconds (= 12 SLSS periods) are allowed to be dropped for identifying SyncRef UE. Then, the dropping rate of SLSS transmission can be defined as 33.4% and the SyncRef UE identification delay shall be 1.92seconds.
For asynchronized case, 4 SLSS silence periods (= 640ms) within every 12 seconds (= 75 SLSS periods) are allowed to be dropped for identifying SyncRef UE. Then, the dropping rate of SLSS transmission can be defined as 5.4% and the SyncRef UE identification delay shall be 12 seconds.
Proposal 4: The SyncRef UE identification delay and the drop rate of NR V2X data/SLSS transmissions can be defined as:
· For synchronized case
· SyncRef UE identification delay is defined as 1.92second 
· UE is allowed to drop a maximum of 33.4% of its SLSS transmissions
· For asynchronized case
· SyncRef UE identification delay is defined as 12second
· UE is allowed to drop a maximum of 5.4% of its V2X data and SLSS transmissions

Conclusions
This contribution provides our analysis on synchronization related RRM requirements for NR V2X sidelink. The following are provided:
Proposal 1: The SyncRef UE identification delay shall consider S-PSS/S-SSS detection time, PSBCH reading time and S-SSB RSRP measurement period.
Proposal 2: 4 SLSS measurement occasions need to be allowed within the SyncRef UE identification delay.
Proposal 3: UE is allowed to drop NR V2X data/SLSS transmissions for detecting SyncRef UE with same or higher priority than the current reference source.
Proposal 4: The SyncRef UE identification delay and the drop rate of NR V2X data/SLSS transmissions can be defined as:
· For synchronized case
· SyncRef UE identification delay is defined as 1.92second 
· UE is allowed to drop a maximum of 33.4% of its SLSS transmissions
· For asynchronized case
· SyncRef UE identification delay is defined as 12second
· UE is allowed to drop a maximum of 5.4% of its V2X data and SLSS transmissions
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