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Abstract of the contribution: This paper discusses inter-PLMN operation for V2X and proposes to capture the texts related to inter-PLMN operation for PC5 based V2X and LTE-Uu based V2X in clause 7 Conclusions of TR 23.785.
1. Discussion
This paper discusses how to address Key Issue #8 for both PC5 based V2X and LTE-Uu based V2X.
	5.8
Key Issue #8: Inter-PLMN operation for V2X

5.8.1
General description

To support V2V/V2P communication among UEs served by different PLMNs, the following aspects need to be studied at least:
-
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.

-
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.

Editor's note: Some of the enhancements are in the domain of RAN WGs and will be developed in cooperation with them.


1.1 Inter-PLMN operation for PC5 based V2X

If multiple operators manage different spectrum for PC5 based V2X operation in one region, two operating scenarios can be considered to enable the UE in the region to receive V2X messages transmitted by other UE when the serving PLMN of the transmitting UE is different to that of the receiving UE.

1) The transmitting UE sends a V2X message to the frequency of its serving PLMN as well as the frequency(s) of other PLMN(s) in the region.

2) The receiving UE receives a V2X message from the frequency of its serving PLMN as well as the frequency(s) of other PLMN(s) in the region.

Inter-PLMN direct communication tx is needed for 1) while inter-PLMN direct communication rx is needed for 2). 
In the current ProSe specification TS 23.303, inter-PLMN operation is already supported for ProSe Direct Communication. 

For example, for service authorization, as specified in clause 5.2.1 (figure 5.2-2) of TS 23.303, the HPLMN can always obtain related service authorization information from VPLMN or Local PLMN. 

In addition, for V2X operation, it is expected that there would be regional common spectrum, independent of the spectrum of the PLMNs the UEs belong to. Therefore, the inter-PLMN operation does not pose any challenge. 

Even if there are PLMN specific resources involved in V2X communications, the UEs could always listen to other PLMN's resources and transmit only on its serving PLMN resources or configured resources. This is identical to the behaviour already supported in Rel-13 ProSe Direct Communication. Therefore, no system-level enhancement is required for V2X communications.
1.2 Inter-PLMN operation for LTE-Uu based V2X

When multiple operators manage LTE-Uu based V2X operation in one region, V2X message originated by the UE served by one PLMN in the region should be transmitted to other UEs served by same PLMN as well as different PLMN(s) in the region. Some UEs may not be able to receive MBMS broadcasts from multiple PLMNs simultaneously. Therefore, we propose to exchange V2X messages between the V2X Application Servers that connect to different PLMNs.
As illustrated in Figure 1, V2X AS#1 connects to the local network of PLMN#1 and V2X AS#2 connects to the local network of PLMN#2. When the UE in PLMN#1 (e.g. UE A) transmits V2X message via LTE-Uu, V2X AS#1 receives the V2X message. Then, V2X AS#1 transmits the V2X message to the UEs in PLMN#1 via LTE-Uu and sends the message to V2X AS#2. V2X AS#2 can transmit the V2X message to the UEs in PLMN#2 via LTE-Uu (e.g. UE C and UE D). Interface and how to exchange V2X messages between the V2X ASs are out of scope of 3GPP.
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Figure 1

Figure 2 shows the operating scenario which one V2X AS connects to multiple PLMNs’ local network, i.e. the local network of PLMN#1 and the local network of PLMN#2. In this scenario, when the UE in PLMN#1 transmits V2X message via LTE-Uu, the V2X AS receives the V2X message. Then, the V2X AS transmits the V2X message to the UEs in PLMN#1 as well as in PLMN#2 via LTE-Uu. It is obvious that the inter-PLMN operation described above in the V2X AS does not have to be standardized.
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Figure 2
Please note that the above figures are based on Solution #3 for example and the same operation can be applied to Solution #4.

2. Proposal
The following changes are proposed to TR 23.785.
* * * * Start of 1st Change * * * *
7
Conclusions

Editor's note: This clause will capture agreed conclusions from the study.
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 critical 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 inter-PLMN V2X Application Server exchange of V2X messages. Such configuration/arrangement is out of scope of 3GPP.
* * * * End of Changes * * * *
3GPP
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