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Introduction
[bookmark: _GoBack]In this contribution we discuss inter-PLMN operation for V2x, as specified in WID RP-161894 (RAN plenary #73):
6) To specify other enhancements to PC5/Uu for V2X on the following aspects:
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]
This issue is triggered because: 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.
Detailed discussion is given in Section 2 for Uu Rx and in Section 3 for PC5 Rx, respectively.
[bookmark: _Ref458286386]Inter-PLMN Uu operation
This key issue is addressed in TR 23.785 as follows:
· Identify the system-level aspects and any enhancements, if needed, to eMBMS to support inter-PLMN operation i.e. to support eMBMS reception in a UE where the PLMN providing the eMBMS service is different from the UE's serving PLMN.
Thus in short, the problem is for a UE registered at PLMN A for MBB traffic to receive from PLMN B for eMBMS traffic via Uu interface simulatenously. To achieve this, UE can be in MBMS receive only mode for inter-PLMN operation. As long as MBMS data is not encrypted, UE should be able to acquire the MBMS data via the MBMS configuration information within the USD. The conclusion from TR 23.785 is as follows:
· 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.
Thus as long as the V2x application server routes the traffic across PLMN appropriately, the UE can support MBMS reception from non-registered PLMN.
Proposals:
· Dedicated Uu Rx chain is needed for inter-PLMN (e)MBMS reception.
· No impact on RAN1 specficiation to meet the requirement on inter-PLMN Uu operation.
[bookmark: _Ref458286395]Inter-PLMN PC5 operation
The key issue is addressed in TR 23.785 as follows:
· Identify the system-level aspects and any enhancements, if needed, to ProSe Direct Communication (e.g. authorization) to support inter-PLMN operation i.e. to support ProSe Direct Communication for V2V/V2P service among UEs served by different PLMNs.
Thus in short, the problem is for a UE registered at PLMN A to communicate with another UE registered at PLMN B via PC5 interface. 
As concluded in Rel-12/13 ProSe communication, UEs are allowed to transmit in the serving PLMN only, and benefit of allowing a UE to transmit in a non-serving PLMN for V2X is not clear. So it is mainly the inter-PLMN reception which to rely on for inter-PLMN PC5 communication. Since latency is a very important requirement for V2x, the time gap based Rx chain switching between PLMNs (if dedicated carrier for different PLMN) is not applicable, considering possible packet loss during the switching operation. 

Proposals:
· Dedicated PC5 Rx chain is needed for inter-PLMN PC5 reception.
· No impact on RAN1 specification to meet the reception on inter-PLMN PC5 operation.
For the operation scenario case B as stated in TR 36.885:
· Case 4B: A set of PC5 operation carrier(s) is shared by UEs subscribed to different operators. This means that UEs belonging to different operators may transmit on the same carrier. 
More details are given in our contribution to our contribution to RAN1#86  [1] w.r.t. how to handle the inter-PLMN resource coordination when a same carrier is shared between operator for V2x PC5 communication.
Conclusions 
In this paper we discuss inter-PLMN operation and come to the following conslusions:
Proposals:
· Dedicated Uu Rx chain is needed for inter-PLMN (e)MBMS reception.
· No impact on RAN1 specficiation to meet the requirement on inter-PLMN Uu operation.
· Dedicated PC5 Rx chain is needed for inter-PLMN PC5 reception.
· No impact on RAN1 specifciation to meet the reception on inter-PLMN PC5 operation.
References
[1] [bookmark: _Ref458288332][bookmark: _Ref442446938]R1-166956, Cross-carrier and multi-operator scheduling for V2V over PC5, Ericsson.




