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1 Introduction

The Study Item of LTE V2X was approved in RAN #68 [1], one of the objects related to RAN3 is to evaluate whether the network coordination is required.
a) Evaluate the feasibility of Uu transport for V2V and V2P in terms of meeting latency requirements, network coordination required, resource efficiency, and energy efficiency of UE,. [RAN1, RAN2, RAN3]
In the V2X email discussion [2], majority companies think that the coordination is needed and the following points should be discussed further:

	I. Coordination between the operators from carrier point of view

II. RAN architecture and procedures to support the coordination, e.g., RAN/CN Sharing


This contribution will analyze the Uu-based multiple operator scenarios, i.e. scenario 2, agreed in TR 36.885 [3].
2 Discussion
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Figure 1 Scenario 2
The Uu-based operation of multiple operators for V2V services has been considered in scenario 2 endorsed in TR 36.885 as following:

	· (Aspect 4) Operating scenarios

· Case 4A: Single operator operation (i.e. message exchange across operators are not assumed.)
· Case 4B: A set of Uu operation carrier(s) is shared by UEs subscribed to different operators. 
· In this case, UEs belonging to different operators transmit on the shared uplink carrier(s) while receiving on the shared downlink carrier(s).
· Case 4C: Each operator is allocated with a different carrier for both uplink and downlink. 

· In this case, a UE transmits only on the uplink carrier(s) allocated to the operator which it belongs to. It is FFS whether UE receives on the downlink carrier allocated to the other operator as well as the downlink carrier allocated to the operator which it belongs to.


2.1 Case 4A

For Case 4A, the UE transmits and receives V2V message within one PLMN, there is no RAN3 impact for unicast/MBSFN/SC-PTM standard.

Case 4A is applicable for the scenario that UEs from several PLMNs register in a single virtual PLMN, and implemented with the virtual PLMN ID in the SIM card.

Proposal 1: there is no RAN3 impact on single PLMN scenario, as well as the scenario that all of the UEs from multiple PLMNs register in a single virtual PLMN.

2.2 Case 4B

For Case 4B, the uplink and downlink carrier(s) are shared by multiple PLMNs, hence as long as the number of sharing PLMNs does not exceed 6, the existing RAN sharing mechanism could be reused. 

Proposal 2: Existing RAN sharing mechanism can be used to handle Case 4B when the number of shared PLMNs is no larger than 6. 

2.3 Case 4C

For Case 4C, each operator is allocated with a different carrier for both uplink and downlink, and the UE transmits only on the uplink carrier(s) allocated to the operator which it belongs to. 
It is still FFS in RAN2 that whether UE receives on the downlink carrier allocated to the other operator as well as the downlink carrier allocated to the operator which it belongs to. 

· If RAN2 decides that the UE only receives on the downlink carrier allocated to the operator which it belongs to.
Because some V2V messages need to be received by all the vehicles nearby, regardless of which operator they belong to, if one UE only receives the downlink carrier of its own operator, it requires each operator to receive the uplink V2V message from all the other operators, and then provide these V2V messages in the downlink carrier of its own.
Potential solution 1: each network belongs to each operator transfer its V2V messages to the V2V server, the V2V server forwards the messages to the other networks belong to other operators.

In this solution each V2V message is transmitted in all PLMNs, low spectrum usage efficiency is foreseen. 
Here is a simple example: assuming there are two MNOs each of which has X UEs transmit V2V messages on Uu interface in one cell, and every X UEs would consume Y MHz downlink MBSDN/SC-PTM bandwidth. Since each PLMN need to forward all PLMNs’ V2V traffic on downlink, so each PLMN actually need to forward V2V traffic generated by 2*X UEs. Therefore, 2*Y MHz would be consumed in each operator’s network.
· If RAN2 decides that the UE receives on the downlink carrier allocated to the other operator and allocated to the operator which it belongs to
As the UE is able to listen to the downlink carrier of other operators, there is no need for one operator to broadcast all the V2V messages from other operators. 

Potential solution 2: each network belongs to each operator transfer its V2V messages to the V2V server, the V2V server forwards the traffic within the network of the operator.
This solution has higher spectrum usage efficiency than the first case. As each PLMN only need to forward V2V traffic generated by the X UEs belong to it, only Y MHz would be consumed for per PLMN. However, the UE capability required in this case is higher due to the monitoring of different downlink carriers belongs to different operators. 
Proposal 3: a RAN3 further discuss the potential solution1 and 2, pending to RAN2 progress.
3 Conclusion
In this contribution, we analyze the Uu-based multiple operator scenarios, and get the following proposals:
Proposal 1: there is no RAN3 impact on single PLMN scenario, as well as the scenario that all of the UEs from multiple PLMNs register in a single virtual PLMN.

Proposal 2: Existing RAN sharing mechanism can be used to handle Case 4B when the number of shared PLMNs is no larger than 6. 

Proposal 3: a RAN3 further discuss the potential solution1 and 2, pending to RAN2 progress.
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