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Introduction
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]In the last RAN1 meeting the following agreement on V2V synchronization was achieved [1]:
Agreement:
· Whether eNB timing or GNSS timing is prioritized can be per carrier cell-specifically configured by the cell on which an UE camps
· The carrier that UE camps on can be different carrier other than the carrier that the priority is configured
· If the UE does not receive such a configuration, UE selects synchronization source with the same priority order as out of coverage case
· FFS: The priority order for out of coverage case
In this contribution, we will discuss the priority order for out of coverage (OOC) UE and in coverage (IC) UEs in special conditions.
Discussion
2.1 Priority Order for OOC UE
As per the working assumption of RAN1#83 [2], following distinctive synchronization sources can be detected by an OOC UE, i.e. GNSS, UE directly/indirectly synchronized to eNB, in coverage UE directly synchronized with GNSS, out-of-coverage UE directly synchronized with GNSS, UE indirectly synchronized with GNSS and standalone UE. Since we have already agreed that GNSS or GNSS-equivalent is at the highest priority of synchronization source for time and frequency when the vehicle UE directly receives GNSS or GNSS-equivalent with sufficient reliability and the UE does not detect any cell in any carrier [2], so GNSS should be the first priority. 
In case of in coverage UE directly synchronized with eNB or GNSS can be detected by an OOC UE, the in coverage UE should be at highest priority. That is because the in coverage UE can provide accurate time/frequency information which is directly derived from eNB or GNSS. Furthermore, if an in coverage UE is configured to prioritize GNSS by eNB, the eNB is very likely synchronized with GNSS as well (or, V2V and cellular may impact each other seriously because of the mismatch on the transmission/reception timing). So, out of coverage UE can synchronize to cellular timing if the in coverage UE is used as reference, this is beneficial in terms of protecting cellular communication, as shown in Figure 1(A). 
For the OOC UE directly synchronized with GNSS, although its timing is identical as the in coverage UE directly synchronized with GNSS, its priority should be lower. The reason for this proposal is illustrated in Figure 1(B), where OOC UE D can detect in coverage UE A and OOC UE C simultaneously, where UE A is directly synchronized with eNB , while UE C is directly synchronized with GNSS. Then, if UE D prioritizes the GNSS, it may interfere the cellular operation in cell A.


[bookmark: OLE_LINK32][bookmark: OLE_LINK33]Figure1 Illustration of IC synchronization source UE and OOC synchronization source UE
If an OOC UE can only detect UE indirectly synchronized with eNB, it is very likely that the OOC UE is far away from any cell, V2V transmission may not impact cellular operation if we assume same link budget for PSSS/SSSS/PSBCH and V2V PSCCH/PSSSCH. So we propose that the priority of UE indirectly synchronized with eNB should be lower than UE directly/indirectly synchronized with GNSS, since the later can provide a universal timing.
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]In summary, we propose the following priority order for OOC UE:
Proposal 1: The priority order for OOC UE should be:
GNSS > In coverage UE directly synchronized with eNB or GNSS> out of coverage UE directly synchronized with GNSS > UE indirectly synchronized with GNSS > UE indirectly synchronized with eNB > standalone UE. 
[bookmark: OLE_LINK20][bookmark: OLE_LINK21]2.2 Priority Order for IC UE in special conditions
In rel-13 non-serving cell discovery transmission, UE can be configured to use a carrier different form the carrier for discovery transmission as reference for synchronization and DL measurement [3]. For V2V communication, if this feature is also supported (i.e. using a different carrier as a reference for time/frequency synchronization on V2V carrier), when the camping cell configure the UE to prioritize eNB timing on the carrier for V2V transmission, it should further configure the PCI of the reference cell. 
Proposal 2: If different carrier is allowed to be used as the timing/frequency reference for V2V communication, the camping cell should further configure the PCI of the reference cell for V2V carrier synchronization . 
So there are two special cases for IC UE:
· Case 1: UE is configured to prioritize GNSS, however, the UE cannot detect reliable GNSS timing;
· Case 2: UE is configured to prioritize eNB timing, however, the UE cannot detect eNB on the V2V carrier, or the reference cell configured by the camping cell;
For Case 1, if the UE can detect eNB on the V2V carrier, it should prioritize the eNB timing, since eNB timing can provide much larger coverage than SLSS. If the UE can only detect SLSS, it should follow the same priority order of SLSS for OOC UE.
For Case 2, the UE should follow the priority order defined for OOC UE.
Proposal 3: for case 1, the priority order for synchronization references should be:
 eNB (on the same carrier for V2V) > In coverage UE directly synchronized with eNB or GNSS> out of coverage UE directly synchronized with GNSS > UE indirectly synchronized with GNSS > UE indirectly synchronized with eNB > standalone UE. 
Proposal 4: for case 2, the UE should follow the priority order defined for OOC UE. 
Conclusions
In this contribution we discussed the priority order for out of coverage (OOC) UE and in coverage (IC) UEs in special conditions, we made the following proposals:
Proposal 1: The priority order for OOC UE should be:
GNSS > In coverage UE directly synchronized with eNB or GNSS> out of coverage UE directly synchronized with GNSS > UE indirectly synchronized with GNSS > UE indirectly synchronized with eNB > standalone UE. 
Proposal 2: If different carrier is allowed to be used as the timing/frequency reference for V2V communication, the camping cell should further configure the PCI of the reference cell for the V2V carrier synchronization. 
Proposal 3: for case 1, the priority order for synchronization references should be:
 eNB (on the same carrier for V2V) > In coverage UE directly synchronized with eNB or GNSS> out of coverage UE directly synchronized with GNSS > UE indirectly synchronized with GNSS > UE indirectly synchronized with eNB > standalone UE. 
Proposal 4: for case 2, the UE should follow the priority order defined for OOC UE. 
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