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1 Introduction
In RAN2 #93bis, the following agreements have been made for multiple operators support for Uu-based V2X [1]:

	· Inter-PLMN reception for DL broadcast is allowed.  
· The UE may receive on multiple DL carriers.  


This contribution further analyzes the RAN2 impacts of Uu-based multiple operator scenario, based on the latest agreements.
2 Discussion

2.1 Broadcast DL
It is obvious that UE reception on the downlink carrier of another PLMN is applicable if broadcast mechanisms (i.e., MBSFN or SC-PTM) are applied for downlink transmission of V2X. 

If there is only one RF chain to receive different carriers/PLMNs, the UE may need to switch the RF chain to different carriers frequently to receive V2X DL broadcasts, and different PLMNs/carriers should coordinate their DL broadcasting in order for the UE to not miss any V2X transmission. This kind of coordination between different PLMNs is usually impractical. 

If multiple RF chain capability is supported by UEs, the UE can use each RF chain to receive the SC-PTM/ MBSFN V2X broadcast from one carrier individually. By taking the complexity into account, we propose that multiple RF chain capability should be supported by the UE in Case 4C.

Proposal 1: for Case 4C, as the baseline, the UE should support multiple RF chains for receiving the DL V2X broadcast in different carriers/PLMNs. 
In the existing MBMS mechanism, the eNB should inform the UE about supported SC-PTM/MBSFN frequencies in SIB15, and then the UE can reply with its preferred V2X frequency for DL reception configuration. However, the eNB of one PLMN may not be able to know the V2X frequency of other PLMNs. 
It is difficult for the eNB to acquire the V2X carrier information of other PLMNs. Similar to system information reporting specified in Rel-13, the UE can search for carriers  broadcasting V2X, and inform the eNB of anyV2X carrier(s) found. Then eNB needs to broadcast the V2X carriers of other PLMNs in SIB 15 to indicate the carrier(s) providing V2X services.
Proposal 2: For Case 4C, the eNB needs to acquire the V2X carriers of other PLMNs. The UE can search for the V2X carriers of other PLMNs and report these to the eNB.
Proposal 3: For Case 4C, the eNB needs to broadcast the V2X carriers of other PLMNs in SIB 15.
2.2 Unicast DL

For some cases where there are very few vehicle UEs in a cell, DL transmission based on unicast is more efficient compared to broadcast. In case the V2V server transmits V2V messages to vehicle UEs by unicast, in order for vehicle UEs served by different operators to communicate with each other, the V2V server should be able to collect V2V messages from vehicle UEs of different operators, and transmit all these V2V messages to each concerned UE. 

Proposal 4: In case unicast is used for DL V2V transmission, in order to enable inter-PLMN operation, the V2V server should be able to receive V2V messages from vehicle UEs of different operators, and transmit all these V2V messages to the concerned UEs served by each operator. 
3 Conclusion

Based on the scenarios discussed in the email discussion, this contribution further studied the impacts.

Proposal 1: for Case 4C, as the baseline, the UE should support multiple RF chains for receiving the DL V2X broadcast in different carriers/PLMNs. 
Proposal 2: For Case 4C, the eNB needs to acquire the V2X carriers of other PLMNs. The UE can search for the V2X carriers of other PLMNs and report these to the eNB
Proposal 3: For Case 4C, the eNB needs to broadcast the V2X carriers of other PLMNs in SIB 15.
Proposal 4: In case unicast is used for DL V2V transmission, in order to enable inter-PLMN operation, the V2V server should be able to receive V2V messages from vehicle UEs of different operators, and transmit all these V2V messages to the concerned UEs served by each operator.
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