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Introduction
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]In the last RAN1 meeting SLSS based synchronization was extensively discussed, following agreements/working assumptions was made [1]:
Agreements:
· Rel-12 mechanism is re-used to determine the subframe used for transmissions of SLSS/PSBCH from out-coverage UEs synchronized to SLSS, i.e., two SLSS resources are pre-configured for an out-coverage UE, one is used for SLSS of UE’s syncRef and the other is used for SLSS transmission of the UE.
· Working assumption: An out-coverage UE directly synchronized to GNSS transmits SLSS/PSBCH on the pre-configured sync resource which is one of the two preconfigured sync resources.
· FFS: Out-coverage UE indirectly synchronized to GNSS
· In the other resource, the UE receives PSBCH potentially transmitted from an in-coverage UE.
· FFS whether a UE that selected SLSS ID = 0 as its sync reference transmits SLSS = X (FFS 0 or 168) and PSBCH in a different resource.
· FFS PSBCH content if transmits
Agreements:
· If the UE detects no eNB in a carrier which is (pre-)configured as the carrier which potentially includes eNBs used as sync reference, the following priority rules should be applied: 
· P1: GNSS
· P2: the following UE has the same priority:
· UE directly synchronized to GNSS
· UE directly synchronized to eNB 
· P3: the following UE has the same priority:
· UE indirectly synchronized to GNSS (if RAN1 decides to differentiate between direct and indirect synchronization to GNSS)
· UE indirectly synchronized to eNB 
· P4: the remaining UEs have the lowest priority.
· The priority order between P1 and P2 can be (pre-) configured.
· Note: It is RAN1 understanding that P1 will be prioritized over P2 if the eNB prioritizes GNSS over eNB timing. 
In this contribution, we will discuss the remaining FFS issues on SLSS based synchronization.
Discussion
2.1 Avoidance of PSBCH collision
If two synchronization resources are preconfigured for UEs using GNSS timing, and PSBCH contents for IC UEs directly synchronized with GNSS and OOC UEs directly synchronized with GNSS are not identical, interference between different synchronization sources is not avoidable, as shown in the figure below. 
According to the definition in Rel-12 D2D, PSBCH contains 6 information fields [2]:
MasterInformationBlock-SL ::=		SEQUENCE {
	sl-Bandwidth-r12					ENUMERATED {
											n6, n15, n25, n50, n75, n100},
	tdd-ConfigSL-r12					TDD-ConfigSL-r12,
	directFrameNumber-r12				BIT STRING (SIZE (10)),
	directSubframeNumber-r12			INTEGER (0..9),
	inCoverage-r12						BOOLEAN,
	reserved-r12						BIT STRING (SIZE (19))
}
[bookmark: _GoBack]As to the out of coverage UE directly synchronized with GNSS (UE B), it should set the information fields, e.g. sl-Bandwidth and  tdd-ConfigSL (for TDD carrier), in the PSBCH to preconfigured values. If in coverage UE also use the pre-configuration when GNSS timing is prioritized, the PSBCH for in coverage UE directly synchronized with GNSS and out of coverage UE directly synchronized with GNSS can be identical. It is beneficial since configurations for all UEs directly/indirectly synchronized with GNSS can be aligned. In this case, in coverage UE directly synchronized with GNSS and out of coverage UE directly synchronized with GNSS can use the same synchronization resource when they transmit SLSS/PSBCH. If SLSS/PSBCH is relayed, synchronization resource and PSBCH contents can be determined according to the same method as Rel-12 D2D. So this can be one option (Option 1) to address the PSBCH collision issue. The cost of this option is that eNB loses some flexibility on resource configuration.
Another Option (Option 2) for this issue can be defining more synchronization resources. On top of the existing working assumption, to define additional two synchronization resources, one for UEs synchronized with in coverage UE (UE C), and the other for UEs synchronized with out of coverage UE (UE D).


Proposal 1 
· Option 1 and Option 2 should be considered to address the PSBCH collision issue.
[bookmark: OLE_LINK20][bookmark: OLE_LINK21]2.2 Distinction of V2V Synchronization Sources of different hop levels
For this target, the mechanisms defined in Rel-12/13 D2D can be fully reused, where two sets of SLSS IDs (mapping to different pairs of PSSS and SSSS sequences) in conjunction with incoverage indicator included in PSBCH can differentiate up to 3 hop levels. 
In order to reuse the mechanisms defined for D2D for different hops differentiation, we propose to reserve SLSS ID 168 for the third hop of GNSS derived synchronization sources. The distinction of different kinds of synchronization sources are summarized in Table 1. 
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]Table 1 Distinction of synchronization sources
	
	SLSS ID
	Incoverage indicator

	eNB, hop1
	1~167
	1

	eNB, hop2
	1~167
	0

	eNB, hop3
	169~335
	0

	GNSS, hop1
	0
	1

	GNSS, hop2
	0
	0

	GNSS, hop3
	168
	0

	Standalone
	169~335
	0


[bookmark: OLE_LINK14][bookmark: OLE_LINK15]Proposal 2 
· The mechanism defined in Rel-12/13 D2D for hop level differentiation should be fully reused for V2V.
2.3 Different Synchronization resources for SLSS of V2V
The PSBCH transmitted by vehicle is expected to support a maximum relative velocity of up to 500 km/h[5], the DMRS number and location for PSBCH transmitted by vehicle are all different from Rel-12 D2D. As in Rel-12 SLSS and PSBCH transmitted from all synchronization sources within the same cell are SFN accumulated, if V2X and D2D coexist in the same carrier, the synchronization resources configured for V2X should not overlap with resources for D2D. 
Proposal 3
· In case of V2X and D2D coexist in the same carrier, the synchronization resources configured for V2X should not overlap with resources for D2D.
Conclusions
In this contribution we discussed the details for V2V synchronization, we made the following proposals:
Proposal 1 
· Option 1 and Option 2 should be considered to address the PSBCH collision issue.

Proposal 2 
· The mechanism defined in Rel-12/13 D2D for hop level differentiation should be fully reused for V2V.
Proposal 3
· In case of V2X and D2D coexist in the same carrier, the synchronization resources configured for V2X should not overlap with resources for D2D.
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