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At RAN#73 meeting, the following agreement on V2X WI for synchronization were reached [4]:
· Remaining enhancement to sidelink synchronization including SLSS-based synchronization and offset to shift the DFN #0 w.r.t the reference timing derived from GNSS [RAN1, RAN2, RAN4]
Further decisions were taken at RAN1#86 meeting: 
· GNSS is at the highest priority of synchronization source for time and frequency when the following conditions are met:
· The UE is out of coverage  on the V2X carrier (as defined by RAN2)
· The UE does not receive any eNB synchronization configuration 
· The UE directly receives GNSS with sufficient reliability (as defined by RAN4)
· The UE does not receive any SLSS_net signal  with in-coverage indicator 1
· The existing agreements apply when at least one of the above conditions is not met.
· FFS UE behaviour when the UE is out-of-coverage and receives SLSS_net.

· SLSS period is 160 ms. Note that this changes the existing working assumption.
In this contribution, we discuss the following remaining issues: PSBCH content and SLSS transmission procedure. For other synchronization-related issues, please refer to our companion contributions on OOC synchronization priority rule [1], timing alignment [2], and co-existence issues [3].
Discussion on the remaining issues for PSBCH and SLSS transmission
PSBCH content
Table 1 lists the existing content of D2D PSBCH.
[bookmark: _Ref458609736]Table 1. Existing contents of D2D PC5 PSBCH
	Indication content
	Number of bits

	Sidelink system bandwidth
	3

	TDD UL-DL configuration
	3

	Direct frame number
	10

	Direct subframe number
	4

	In-coverage indicator
	1

	Reserved bits
	19

	Total
	40 bits


[bookmark: _GoBack]Since support for the shared carrier for V2V PC5 was agreed, the information in Table 1 is also needed for V2V PC5 communication. Hence all the existing fields in D2D PSBCH should be supported for the V2V PSBCH. 
Proposal 1: the existing content of the D2D PSBCH is kept for V2V.
Some additional information as below can be further considered for the PSBCH: 
· eNB timing alignment to GNSS timing. If the eNB is not aligned with GNSS for the shared carrier, cellular traffic needs to be protected from out-of-coverage transmissions. This information can be used to select the priority rule as given in [1].
· If V2V operation is enabled. This bit is used by the eNB to enable UE transmissions on V2V PC5 for out-of-coverage UEs [3]. We denote the transmission indicator as ‘inTx’. 
· Subchannel size. As explained in [6], this information is needed for UEs in partial coverage.
Proposal 2: the following additional information is needed for the V2V PC5 link and is transmitted using reserved bits of the D2D PSBCH:
· Aligned: indicates if PC5 link uses the shared carrier
· inTx: indicates if V2V operation is enabled
· subchannel size
SLSS transmission procedure
For in-coverage UEs:
For D2D, the eNB can instruct the UE to transmit SLSS or stop SLSS transmission. When the RSRP threshold is below a configured threshold, the UE transmits the SLSS.
We can reuse the existing D2D mechanism. 
· If the eNB instructs the UEs to synchronize to eNB timing, the procedure is the same as for D2D. 
· If the eNB instructs the UEs synchronize to GNSS, and the GNSS signal is available, there are several options:
· Option 1: reuse the D2D mechanism and let the eNB instruct the UE to transmit the SLSS. This option can be applied to the connected state UE.
· Option 2: UE always transmits PSBCH and SLSS.
· Option 3: reuse the D2D mechanism of when the RSRP quality is below a configured threshold, the UE transmits the SLSS. 
· Option 4: reuse the D2D mechanism, when the detected RSRP is below a configured threshold, the UE transmits the SLSS. This option can be applied to both the connected and idle state UE.
· If the GNSS signal becomes unavailable, the UE can either:
· Option 1: report the GNSS signal is lost to the eNB. 
· Option 2: switch the V2V PC5 synchronization source to eNB and use eNB based resource pool. 
In order to reduce the possible standard effort, we propose to reuse the Rel-12 D2D mechanism: 
Proposal 3: for the in-coverage UEs:
· If the eNB instructs the UEs to synchronize to GNSS, the REl-12 D2D procedure is used: 
· The eNB instructs the UE to transmit the SLSS, and/or 
· If the detected RSRP is below a configured threshold, the UE transmits the SLSS
· The UEs can report to the eNB a loss of GNSS.
For Out-of-Coverage UEs:
When a UE is OOC, it uses the priority rules of [1] to select the synchronization source. The D2D mechanism to transmit SLSS can be reused: consider priority first, then S-RSRP. If the detected synchronization sources have the same priority, the UE should first select the highest signal quality synchronization reference source. 
When the UE synchronizes to the GNSS, option 2 for in-coverage should be used for the OOC. 
Proposal 4: for the out of coverage UEs,
· The UE selects the synchronization reference source and transmits SLSS according to the defined OOC synchronization priority rules:
· If the UE synchronization source is GNSS, the UE always transmits SLSS and PSBCH every synchronization period.
[bookmark: _Ref129681832]Conclusions
In this contribution, we discussed some remaining issues for PSBCH content and SLSS transmission procedure, and we have the following conclusions: 
Proposal 1: the existing content of the D2D PSBCH is kept for V2V.
Proposal 2: the following additional information is needed for the V2V PC5 link and is transmitted using reserved bits of the D2D PSBCH:
· Aligned: indicates if PC5 link uses the shared carrier
· inTx: indicates if V2V operation is enabled
· subchannel size
Proposal 3: for the in-coverage UEs:
· If the eNB instructs the UEs to synchronize to GNSS, the REl-12 D2D procedure is used: 
· The eNB instructs the UE to transmit the SLSS, and/or 
· If the detected RSRP is below a configured threshold, the UE transmits the SLSS
· The UEs can report to the eNB a loss of GNSS.
Proposal 4: for the out of coverage UEs,
· The UE selects the synchronization reference source and transmits SLSS according to the defined OOC synchronization priority rules:
· If the UE synchronization source is GNSS, the UE always transmits SLSS and PSBCH every synchronization period.
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