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1.
Introduction
One of the objectives of V2X WI is Support of inter-PLMN for both PC5 and Uu (Note: Depending on the solutions, the specification(s) may or may not be impacted). 
In addition, according to the 23.785 TR section 7 [1], it is stated as below

For Key Issue #8: Inter-PLMN operation for V2X:

-
Depending on regulatory rules, in regions where no dedicated or common spectrum for V2X communication is assigned, and different PLMNs are configured to operate V2X over different radio resources, a V2X UE may need to receive V2X messages from different PLMNs simultaneously. UE's reception of V2X messages from other PLMNs is a supported feature. For LTE-Uu based V2X, however, such requirements could be mitigated by configuring V2X Application Server exchange of V2X messages across PLMNs. Such configuration/arrangement is out of scope of 3GPP.
In this contribution, it is addressed on how to support inter-PLMN for PC5 and Uu.
2.
Discussion 
Supporting of transmission in multiple frequencies
Different operators may use a common dedicated frequency or use different frequencies at a certain location for V2X. If one dedicated frequency is used, the UE could receive the V2X messages of other operators. Otherwise, a mechanism is necessary to support of reception of inter-PLMN V2X messages since a type of V2X messages is related to safety. It is assumed that the transmitting UE transmits in the frequency(ies) of the serving PLMN in this contribution with the following reasons. If the UE is equipped with one transmitter, it is almost impossible to switch to multiple frequencies to transmit considering the latency and retransmission. If there are multiple transmitter in one UE, the power constraint issue would arise, which may be controlled in case of operating in one PLMN.
Proposal 1 The UE transmits V2X messages in frequency(ies) of the serving PLMN via Uu or sidelink.
Supporting of reception of inter-PLMN/frequency via Uu
Regarding reception of inter-PLMN V2X messages via Uu, SA1 and SA2 send reply LSs.

According to SA1 reply LS [1], it is stated that 

	For Uu operation, the application server should be responsible for disseminating V2X messages to all relevant PLMNs. SA1 understands that RAN2 identified a special case where the UE would potentially need to be connected to two PLMNs: if a given PLMN shares its V2X services with other PLMNs in the area, the UE may need to receive data from its own PLMN and plus V2X messages from the PLMN that is providing the V2X services. This could especially happen across countries boarders. 3GPP SA1 has not specified explicit 3GPP service requirements to support this in V2X. The current assumption is that the UE will always connect to a single PLMN at a point in time, and that PLMN provides V2X and non-V2X services to the UE.


According to SA2 reply LS [2], it is stated that

	In TS 23.285, SA2 provides the architecture support to allow inter-PLMN V2X operation without requiring V2X message reception from other PLMN via Uu.


From SA1 and SA2 LSs, the baseline solution for receiving inter-PLMN V2X messages via Uu is that V2X application server of one PLMN forwards the received V2X messages to V2X application server of other PLMNs so that the UE could receive V2X messages of other PLMNs via Uu of serving PLMN. This solution is applicable for V2X UE with limited capability for receiving different frequencies. If there is additional receiver for Uu reception in the UE, it is possible that the UE receives multiple MBMS carriers from different PLMNs/frequencies. 
In addition, according to SA1 reply LS, if the UE selects one PLMN for reception of V2X messages, the PLMN should provide non-V2X services as well. Hence, the UE does not need to receive multiple frequencies of multiple PLMNs for receiving each services. 

Proposal 2 The UE receives V2X messages of other PLMNs via Uu interface of one serving PLMN. 
In addition, currently, we think the UE could be aware of the interested services and the associated frequencies via SIB15 and USD even for other PLMNs so that there seems no signaling impact in RAN2 for supporting inter-PLMN/frequency reception via Uu.
Supporting of reception of inter-PLMN/frequency via PC5
Regarding reception of inter-PLMN V2X messages via PC5, SA1 send reply LS.

According to SA1 reply LS [1], it is stated that

	For PC5 interface, in any given region and point in time, different PLMNs should share the same carrier for V2X communication. RAN2 should consider if it is necessary to support a second carrier for the purposes of handling countries boarders and/or to provide redundancy for safety-messages. Moreover, as there may be other services provided by a PLMN that may require communication over the PC5 interface (for instance, location based services, or other non-safety V2X services), the UE may need to support another carrier for these other services. Therefore, the recommendation from SA1 is that, for the PC5 interface, the UE should support one carrier for V2X safety services and optionally support a second carrier for redundancy of V2X services and / or, non-safety and supplementary services.


SA1 recommends that UE should support one carrier for V2X safety services. It means that the UE is required to have one receiver chain for reception of V2X safety messages via PC5. Furthermore, in Rel-14, RAN4 is specifying 2 inter-carrier con-current V2X operating bands via PC5 and Uu interface. If one receiver chain is used for receiving V2X messages via Uu, only one receiver chain is available for reception via PC5. 
Proposal 3 The UE receives V2X safety messages of all PLMNs via PC5 interface in one frequency.
3.
Conclusion
In this contribution, for supporting inter-PLMN for both PC5 and Uu, we propose as follows.
Proposal 1 The UE transmits V2X messages in frequency(ies) of the serving PLMN via Uu or sidelink.
Proposal 2 The UE receives V2X messages of other PLMNs via Uu interface of one serving PLMN. 
Proposal 3 The UE receives V2X safety messages of all PLMNs via PC5 interface in one frequency.
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