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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 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. 

Proposal 1 The UE transmits V2X messages in a serving frequency of the serving PLMN via Uu or sidelink.
Supporting of reception of inter-PLMN/frequency via Uu
Considering the V2X messages are generated periodically with short interval (e.g. one message per 100ms) from a V2X UE, it is highly likely that V2X messages are transmitted via Uu almost continuously in case of urban scenario. Hence, even in the scenario the network is well coordinated for reception, it is regarded almost impossible for the UE with one receiver to switch across different frequencies for reception of downlink V2X messages.
For supporting reception of inter-PLMN/frequency, there could be two solutions. 

· Option 1: Based on network coordination as described in 23.785 TR. V2X application server of one PLMN forwards the received V2X messages to V2X application server of other PLMNs so that V2X messages are broadcasted in each frequencies of each PLMNs. 
· Option 2: Based on multiple receivers for each frequencies.

Compared to option 2, there is no UE complexity issue. As described in 23.785 TR, we think that option 1 is baseline solution for reception of inter-PLMN/frequency via Uu considering that 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. 
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.

Proposal 2 Reception of inter-PLMN/frequency via Uu is supported based on network coordination. 

Supporting of reception of inter-PLMN/frequency via PC5
Basically, as stated above, even in the scenario the network is well coordinated for reception via PC5, it is regarded almost impossible for the UE with one receiver to switch across different frequencies for reception of V2X messages via PC5. 

In case of sidelink, network coordination based solution is not feasible. The candidate solution would be to have multiple receives for each frequencies as stated in above option 2. Currently, RAN1 agreed in RAN1#84bis that the same receiver capability of D2D communication UEs is assumed for V2V UEs as below . In other words, only 1 dedicated receiver chain for sidelink is available. 
	· The followings are supported for the purpose of coexistence between PC5-based V2V and WAN:

…

· The same receiver capability of D2D communication UEs is assumed for V2V UEs. That is, a Rx chain is available at all time to receive V2V signals without affecting WAN reception (from RAN1 perspective) when the UE is configured to receive V2V.


As a first step, in order to support reception of inter-PLMN/frequency via PC5, the existing assumption on UE capability needs to be revisited. 
Proposal 3 Send LS to RAN1 to ask revisiting the existing assumption on UE PC5 receiver capability and increasing the number of receiver chains for inter-PLMN/frequency via PC5.
In order to assist the UE to find frequencies for other PLMNs, the serving cell may provide an assistance information for V2X UE receiving in other PLMN/frequencies as in sidelink discovery.
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 a serving frequency of the serving PLMN via Uu or sidelink.
Proposal 2 Reception of inter-PLMN/frequency via Uu is supported based on network coordination.
Proposal 3 Send LS to RAN1 to ask revisiting the existing assumption on UE PC5 receiver capability and increasing the number of receiver chains for inter-PLMN/frequency via PC5.
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