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1   Introduction
In RAN #70 meeting, Work Item: Support for V2V services based on LTE sidelink was approved [1]. The new WID indentified the following RAN3 related aspect:

7) To specify necessary radio access network protocols if necessary [RAN3]
The WID pointed out that the multiple carrier scenarios should be supported as following:
The work item should cover V2V services both with and without LTE network coverage, and cover both the operating scenario where the carrier(s) is/are dedicated to V2V services and the operating scenario where the carrier(s) is/are licensed spectrum and also used for normal LTE operation. 
In this contribution, we analyze the RAN3 impact for the multiple carrier scenarios.
2   Discussion
Three V2V scenarios has been captured in TR 36.885[2] and could be summarized as following：
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Figure1 V2V scenarios description
· Scenario 1: a UE transmits a V2V message to multiple UEs at a local area based on PC5.
· Scenario 2: a UE transmits a V2X message to E-UTRAN in uplink and E-UTRAN transmits it to multiple UEs at a local area in downlink.
· Scenario 3：This scenario supports V2V operation using both Uu and PC5.

As mentioned above, scenario 1 and scenario 3 are related to sidelink transport for V2V services. As the PC5 operation in scenario 3 captured in [2] applies all the cases in the corresponding aspect of Scenario 1, we only analyze the potential impact for scencario1 in this contribution. 
For scenario 1, multiple carriers related operations defined in [2] are listed as below. 
	4.1.2
Operation Aspects

RAN aspects for PC5-based V2V operation (Tx/Rx of V2V message) are as follows:

· (Aspect 1) Operation bands used as test points for evaluation

· Case 1A: 6 GHz

· Case 1B: 2 GHz

Note: Case 1B may not be need to be specifically simulated for all scenarios
…
·  (Aspect 3) Multi-carrier operation

· Case 3A: UEs communicating over PC5 across a single carrier.

· Case 3B: UEs communicating over PC5 across multiple carriers.

· (Aspect 4) Operating scenarios

· Case 4A: Single operator operation
· Case 4B: A set of PC5 operation carrier(s) is shared by UEs subscribed to different operators. This means that UEs belonging to different operators may transmit on the same carrier. 
· Case 4C: Each operator is allocated with a different carrier. This means that a UE transmits only on the carrier allocated to the operator which it belongs to.
· FFS: Case 4D: No operator operation 
· (Aspect 5) Co-existing with Uu

· Case 5A: Dedicated carrier for V2x. There is no uplink (Uu) traffic on the PC5 operation carrier.

· Case 5B: V2x carrier is shared with Uu.

All scenarios and combinations captured above should be considered in scope of the study item.


According to descriptions above, a vehicle UE should be supported to perform V2V communication on a carrier or multiple carriers, where the carrier(s) could be shared by different operators or operated by a single operator. 
Observation1: a vehicle UE should be supported to perform V2V communication on a carrier or multiple carriers, where the carrier(s) could be shared by different operators or operated by a single operator. 
2.1   V2V authorization on per carrier

For V2V transmission, one of the objects in LTE-V WID is “To develop a mechanism to prevent V2V from using spectrum that V2V is not authorized to use [RAN2]”, i.e. the serving eNB should validate whether the UE is authorized for a specific carrier. However, the current D2D ProSe authorization indication cannot indicate per carrier. Thus, two potential solutions could be considered in order to support authorization in multiple-carrier scenario:
· Option 1: Adding per carrier V2V services authorization.

· Option 2: Using Pre-configuration mechanism, in case the UE is authorized for V2V service, it will be considered as authorized in all the carriers belong to the pre-configured frequency list.

Proposal 1: RAN3 is kindly suggested to discuss whether per carrier V2V authorization is needed or not for V2V service. 
2.2   Network coordination
According to the operation aspects listed above, a specific carrier used for V2V services could be operated by a single operator or shared by different operators. However, from the resource allocation perspective, there are two possible scenarios shown in Figure 2.
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Figure 2 Network coordination
For Scenario AA and Scenario BB:

· It is possible that eNB1 and eNB2 belong to the same operator(s), and then both cross-carrier “scheduling” (mode 1resources) and cross-carrier “configuration” (mode2 resource pools) could be supported.

· It is also possible that eNB1 and eNB2 belong to the different operators, cross-carrier “configuration” could be supported at least. Note that in this case, X2 interface may not be available between the eNBs.
As the neighbour eNBs may perform resource allocation operation separately, when an authorized vehicle connecting to eNB 1 wants to transmit V2V messages, eNB 1 may need to allocate resources of carrier2 to the vehicle. Thus, the network coordination between eNBs may be needed, no matter the carrier2 is a dedicated V2X carrier or a carrier shared with Uu. 
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· Option 1: semi-static V2V resource coordination via OAM.
In D2D, OAM is responsible for configure the discovery transmission resource between different eNBs. It is possible that reuse the OAM configuration mechanism to V2V transmission. 
· Option 2: dynamic V2V resource coordination via signaling.
As the V2V services’ traffic characteristics and associated transmission requirements identified in SA1 [3] are quite different with current D2D-based proximity services such as the packet size, transmission frequency, coverage requirement and reliability requirement. The traffic density of V2V services is much higher than current D2D, which may cause high load of network. The traffic volumes of eNBs belong to different operators may fluctuate obviously due to the high mobility of vehicles. In order to support the V2V services, dynamic network coordination could be considered.
Proposal 2: RAN3 is kindly suggested to discuss whether to use “semi-static V2V resource coordination via OAM” or “dynamic V2V resource coordination via signaling”.
3   Proposal
In this contribution, we analyze the RAN3 impact for the multiple carrier scenarios. Some proposals are proposed as follows. 

Proposal 1: RAN3 is kindly suggested to discuss whether per carrier V2V authorization is needed or not for V2V service.
Proposal 2: RAN3 is kindly suggested to discuss whether to use “semi-static V2V resource coordination via OAM” or “dynamic V2V resource coordination via signaling”.
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