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1. Introduction
In RAN#72 meeting, V2X WID [1] is agreed. Inter-PLMN for PC5 and Uu is included. 
	5) To specify other enhancements to PC5/Uu for V2X on the following aspects:
a) Support of UE maximum transmission power up to 33 dBm (considering the regulatory limit on the maximum e.i.r.p.) for PC5 in 5855 MHz ~ 5925 MHz [RAN4]
b) Support of QoS depending on the outcome of SA2 work [RAN2, RAN3]
c) 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]



In this contribution, we discuss the open issues of inter-PLMN and give our proposals.
2. Discussion
According to 23.785[2], inter-PLMN operation for V2X is a key issue and some solutions are included:

	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.


It is concluded that two solutions of inter-PLMN operation for V2X are:

· Solution 1: UE receives V2X messages from other PLMNs 

· Solution 2: V2X Application Servers exchange V2X messages across PLMNs
Solution 2, i.e. V2X Application Servers exchange V2X messages across PLMNs, is out of scope of 3GPP. However, solution 1 should be discussed and definition in 3GPP specifications. 
For inter-PLMN reception, the following issues need to be discussed further:
1) How does the UE acquire the V2X configuration of non-serving PLMNs?

2) How to receive on multiple carriers of different PLMNs?

3) Whether shall UE report the capability for inter-PLMN reception? 

2.1. How does the UE acquire the V2X configuration of non-serving PLMNs?

Two options can be considered:
· Option 1: UE acquires the V2X configurations of non-serving PLMNs by reading the corresponding V2X SIBs of those PLMNs.

· Option 2: UE acquires the V2X configurations of non-serving PLMNs without reading the SIBs of those PLMNs.

For option 1, in order to read SIBs of non-serving PLMNs, the V2X carrier frequency of these PLMNs should be known by the UEs, E.g. via pre-configuration, serving eNB signalling or from the V2X server. 
For option 2, UE may acquire the V2X configurations of non-serving PLMNs via serving eNB signalling or from V2X server.

The downlink MBMS/SC-PTM broadcast/multicast configurations are included in multiple SIBs (SIB13, SIB15 and SIB20). Further, it has been agreed to broadcast V2X sidelink configuration via a new SIB (SIB21). All these configurations are controlled by eNB and it is impossible to be exchanged across eNBs belonging to different PLMNs. Since the interaction with V2X server is out of 3GPP, hence, option 2 can be excluded. 

Proposal 1: UE acquires the V2X configurations of non-serving PLMNs by reading the corresponding V2X SIBs of those PLMNs.
Proposal 2: UE can know the V2X configuration carriers of non-serving PLMNs via pre-configuration, serving eNB signalling or from V2X server.
In order to read the SIB of non-serving PLMN, UE may need to support multiple LTE modes. E.g. V2X UE should support both FDD and TDD in china. 
Proposal 3: V2X UE should have multiple PLMNs reception capability.
2.2. How to receive on multiple carriers of different PLMNs?

For this issue, there are two options:

· Option 1: UE receives multiple carriers with multiple Rx chains.

· Option 2: UE receives on multiple carriers with a Rx chain by TDM.

For option 1, it is individual Rx chains for different PLMNs. The packets received from different Rx chains will not be combined. For option 2, there is a serious problem: UE will miss many V2X messages. 

Proposal 4: V2X UEs should support receiving multiple V2X carriers of different PLMNs with multiple Rx chains simultaneously.

2.3. Whether shall UE report the capability for inter-PLMN reception?

So far, a UE can register to only one PLMN to transmit/receive data at any point of time. Thus, as per TS 23.785, it is a new feature that the V2X UEs receive V2X messages from different PLMNs simultaneously.  Furthermore, the capability of using multiple Rx chains to receive data on multiple carriers of serving PLMN without combination operation of different Rx chain is different from the legacy CA. A new UE capability should be introduced. However, this capability is useless information for serving eNB since eNB can’t use the Rx chains of other PLMNs.  Therefore, it is unnecessary to report UE capability for inter-PLMN reception.
Proposal 5:  UE capability for multiple PLMNs reception simultaneously is an optional capability, and UE should not report it to eNB.
3. Conclusion
In this contribution, we propose:
Proposal 1: UE acquires the V2X configurations of non-serving PLMNs by reading the corresponding V2X SIBs of those PLMNs.
Proposal 2: UE can know the V2X configuration carriers of non-serving PLMNs via pre-configuration, serving eNB signalling or exchange with V2X server.

Proposal 3: V2X UE should have multiple PLMNs reception capability.
Proposal 4: V2X UEs should support receiving multiple V2X carriers of different PLMNs with multiple Rx chains simultaneously.

Proposal 5: UE capability for multiple PLMNs reception simultaneously is an optional capability, and UE should not report it to eNB.
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