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1
Introduction
According to 3GPP TS 36.133 [1] and TS 36.101 [2], when GNSS is used as the synchronization reference source, the transmit timing and frequency of V2X sidelink communication are required to satisfy the following requirements:

The transmission timing error for sidelink transmissions shall be less than or equal to (Te where the timing error limit value Te is specified as 12*Ts and Ts is the basic timing unit defined in TS 36.211.
The UE modulated carrier frequency for V2X sidelink transmissions shall be accurate to within ±0.1 PPM observed over a period of one time slot (0.5 ms) compared to the absolute frequency in case of using GNSS synchronization source.
Though the requirements of errors are specified, there is no guarantee that a UE will always synchronized with its designated reference source. For example, when UE uses GNSS as synchronization reference, the UE may be unable to obtain accurate timing at some time. Therefore, the information of synchronization confidence can give the other V2X UEs a clear indication whether the current transmission is in sync. That will provide more robustness of V2X sidelink communication and its applications.

In this contribution, we discuss the indication of GNSS synchronization for V2X sidelink communication.
2
Coexistence of UE with different TX capability 
In Rel-14, the following three options of V2X synchronization reference sources are defined:

· GNSS
· Serving cell/PCell 

· SyncRef UE

V2X sidelink communication is required to be synchronized with its synchronization reference source for transmission and reception, and V2X sidelink communication can be disrupted when the transmission is asynchronized with its synchronization reference source.

V2X services and applications can rely on the assumption of the transmitter is in perfect synchronization. However, this may not be always true. If the receiver(s) of V2X sidelink transmission can obtain the confidence information of transmit synchronization, that is helpful for robust performance of V2X sidelink communication. However, in current V2X specification, there is no explicit indication whether the transmit is synchronized with its synchronization reference source within the specified timing and frequency errors. 

PDCP header of PDCP Data PDU for SLRB has many fields that are disabled for V2X. As shown below in 3GPP TS 36.323 [3], PGK Index, PTK Identity, and PDCP SN (37-bits) are set to ‘0’ because SL ciphering is not configured for V2X.
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Figure 6.2.10.1 (in TS 36.323): PDCP Data PDU format for SLRB used for one-to-many communication

When PDCP PDU is transmitted, 1-bit field of the unused PDCP header can include synchronization indication information if current transmit is synchronized with GNSS within the required timing and frequency errors of (Te and ±0.1 PPM, respectively. For example, ‘1’ for within the errors, and ‘0’ for out of the errors.
Proposal 1: PDCP header includes 1-bit field in the unused part of header for V2X to indicate if current PSSCH transmit is synchronized with GNSS synchronization reference source within the required timing and frequency errors of (Te and ±0.1 PPM, respectively, or not.
3
Conclusion 

In this contribution, we discussed GNSS synchronization indication for V2X communication, and provide the following proposal: 

Proposal 1:
 PDCP header includes 1-bit field in the unused part of header for V2X to indicate if current PSSCH transmit is synchronized with GNSS synchronization reference source within the required timing and frequency errors of (Te and ±0.1 PPM, respectively, or not.
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