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1 Introduction
In the WID of V2X, the following aspect has been captured for inter-PLMN operation for Uu-based V2X [1]:

	To specify other enhancements to PC5/Uu for V2X on the following aspects:

· Support of inter-PLMN for both PC5 and Uu (Note: Depending on the solutions, the specification(s) may or may not be impacted) [RAN2, RAN3, RAN1] 


This contribution discusses the possible RAN2 impacts of Uu-based inter-PLMN operation.
2 Discussion

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. The procedure for a vehicle UE to receive DL broadcast includes:
· Step 1: The UE interested in V2X DL broadcast should be configured with a TMGI and a SAI for a specific V2X service (V2V, V2I or V2P). The TMGI and SAI can also be preconfigured if a common TMGI and SAI are used for V2X.

· Step 2: In SIB15, the serving cell should indicate the carrier frequencies broadcasting V2X services, which may include inter-PLMN carriers.
· Step 3: According to the SAI associated with the carrier frequency in SIB15, the UE can go to the corresponding frequency to read V2X services.

· Step 4: The UE should send the MBMSInterestIndication message to the eNB to indicate that the UE is interested in V2X DL broadcast on a list of carrier frequencies including inter-PLMN frequencies, so that the eNB may handover the UE to an appropriate carrier frequency.
If there is only one RF chain to receive different carriers/PLMNs, the UE may need to switch the RF chain to different carriers to receive V2X DL broadcasts, and different PLMNs/carriers should coordinate their DL broadcasting in order for the UE not to miss any V2X transmission. In this kind of scenario, a new gap for inter-PLMN Uu-based V2X reception may need to be defined. 

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 each carrier individually. In such a case, there may be an issue that the number of RF chains of a UE may be less than the number of PLMNs. Although “How many RF chains can a UE support” may be an implementation issue, possible impacts to standardization should be considered. Under this case, one of the RF chains can be configured to always follow the serving PLMN, while the remaining chains can be configured to switching among different carriers. Compared with the coordination among PLMNs and the possible interruptions caused by switching in the one RF chain case, supporting multiple RF chains may be more attractive.  Hence, we propose that multiple RF chains capability should be supported by the UE

Proposal 1: UE capability of supporting multiple RF chains for receiving the DL V2X broadcast in different carriers/PLMNs should be considered.
In Step 2, the eNB should indicate the carrier frequencies broadcasting V2X services. However, it may be difficult for one eNB to acquire the V2X carrier information of other PLMNs, because it is possible that other PLMNs may change the carrier for V2X broadcast from time to time. 
In this case, similar to system information reporting specified in Rel-13 for sidelink discovery, the UE can search for the inter-PLMN carriers broadcasting V2X, and inform the serving cell of those V2X carrier(s). Then the eNB of the serving cell can broadcast those V2X carriers of other PLMNs in SIB 15 to other UEs.
Proposal 2: The eNB needs to broadcast inter-PLMN carrier frequencies. The UE can search for the V2X carriers of other PLMNs and report them to the eNB.
3 Conclusion

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

Proposal 1: UE capability of supporting multiple RF chains for receiving the DL V2X broadcast in different carriers/PLMNs should be considered.
Proposal 2: The eNB needs to broadcast inter-PLMN carrier frequencies. The UE can search for the V2X carriers of other PLMNs and report them to the eNB.
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