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Introduction
In RAN1#85 meeting, a WF on cross carrier scheduling in PC5-based V2V [1] was agreed:
· Support cross carrier scheduling for sidelink SPS and dynamic scheduling for V2V with mode-1
· PC5-based V2V design will support the multiple-operator scenario but not be optimized for it.
· Details FFS, e.g.,
· How to handle timing difference between eNB timing and PC5 timing, when it exists
· PC5 resource partitioning among multiple operators
· Resource coordination across operators is out of 3GPP scope.
In this contribution, we discuss RAN2 related cross-carrier issues.
Discussion
Cross carrier scheduling
In LTE, the IE crossCarrierSchedulingConfig-r10 is used to specify the configuration when the cross carrier scheduling is used in a cell. 
CrossCarrierSchedulingConfig-r10 ::=		SEQUENCE {
	schedulingCellInfo-r10				CHOICE {
		own-r10								SEQUENCE {					-- No cross carrier scheduling
			cif-Presence-r10						BOOLEAN
		},
		other-r10								SEQUENCE {					-- Cross carrier scheduling
			schedulingCellId-r10				ServCellIndex-r10,
			pdsch-Start-r10						INTEGER (1..4)
		}
	}
}
From RAN2 perspective, we think the existing cross carrier scheduling mechanism for carrier aggregation can also be reused in PC5-based V2V. 
Proposal 1  [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: _GoBack]The current cross carrier scheduling related signaling for carrier aggregation can be reused as much as possible for V2V cross carrier scheduling.
However, it may still need to introduce new signaling when we handle the timing difference issue mentioned above. In the following we would discuss on the basis of two different ways. 
1. eNB calibration
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Since eNB may also deploy a GPS module, it can obtain both GNSS timing and eNB timing. Then the eNB could send SL grant using the same timing which is configured to the UE. There is no timing difference problem in this case, so signaling introduction is not involved.
2. UE reporting
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Since UE have both eNB timing (for receiving SL grant) and PC5 timing (for transmitting V2V messages), it could assist to handle the timing difference problem when there is no GPS module on eNB. A direct way is that UE reports the timing offset to eNB. In this case, a new signaling may need to be introduced to configure the UE reporting.
Proposal 2  RAN2 should introduce corresponding signaling for UE reporting timing difference between eNB and PC5.
Cross carrier configuration
In the scenario that Uu and PC5 using the shared carrier, the system performance will be decreased due to the cost for coordination between the two links. For instance: 
· In mode 2, the most serious problem is the interference from PC5 based V2V transmission to the cellular UEs around when Uu carrier is shared with PC5 link. When a UE served by cellular cell enters into the area of PC5 based V2V, its uplink transmission would be interfered by the PC5 transmission on the same carrier. To avoid the interference, the eNB may perform PC5 power control. However it would lead to another problem that is the V2V power restriction. And the final result is the shorter communication range between the two vehicles which is not what we expected.
· In mode 1, the coexistence of PC5 based V2V transmission and Uu based configuration/reporting would make UE behaviour complicate. Consider the case that the UE’s measurement report is triggered and at the same time the UE upper layer generates a V2V message waiting for transmission. If Uu carrier is shared with sidelink, the UE have to process the two things one by one. This means the eNB may schedule PC5 transmission on a portion of time instead of all the time thus the capacity performance of PC5 may be decreased. 
In the scenario that Uu and PC5 using different carriers, it is possible to avoid such coordination. All the control information of PC5 produced by eNB can be transmitted through different carrier from the PC5. Therefore, for the sake of performance of both links, besides cross carrier scheduling, more cross-carrier operation should be supported in order to convey the PC5 related control information coming from eNB, e.g. PC5 radio resource configuration and measurement reports of PC5 link. So we proposed that:
Proposal 3  The configuration/reporting related to PC5 based V2V transmission can be conveyed over Uu on the carrier different from the carrier used for PC5.
Conclusions
In this paper, we have discussed RAN2 related cross-carrier issues:
Proposal 1  The current cross carrier scheduling related signaling for carrier aggregation can be reused as much as possible for V2V cross carrier scheduling. 
Proposal 2  RAN2 should introduce corresponding signaling for UE reporting timing difference between eNB and PC5.
Proposal 3  The configuration/reporting related to PC5 based V2V transmission can be conveyed over Uu on the carrier different from the carrier used for PC5.
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