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1
Introduction
Last meeting agreed three usage scenarios on multiple operator support ([1]). This contribution analyses the potential impact to RAN3.
2
Detailed analysis

The following scenarios were agreed in last meeting:

· Usage Scenario 1: Only Operator A have eNBs in a specific area. Operator A’s eNB are shared with Operator B for all services including V2X.

Operator A’s eNB indicates the support for Operator B’s PLMN ID in the SIB. 

· Usage Scenario 2: Only Operator A own the dedicated V2X spectrum in a specific area. Operator A’s eNB are shared with Operator B only for V2X service.


The V2X service may be provided via a PLMN ID dedicated for V2X service. 

· Usage Scenario 3: Both Operator A and B have eNBs in a specific area. V2X server distribute the V2X msg to both operators’ network. 

One option is the V2X server connects to both operator’s network, just like a normal service provider providing services to UEs from multiple operators. Or the UE listen to the MBMS of other operator(s). 

Usage Scenario 1 is a typical network sharing where Operator A shares eNBs with Operator B. Operator A’s eNBs indicate the support for Operator B, by including Operator B’s PLMN ID in the SIB1. This is already supported in current specification. 
Observation 1: Usage Scenario 1 does not have impact to RAN3. 
For Usage Scenario 2, it is likely that this scenario may be utilized by an Operators acting in the role of “Regulator” being responsible for providing the necessary V2X service to all vehicles in a given area with the defined Quality of Service, reliability and latency while maintaining that network. This approach guarantees that all vehicles are managed by one Operator in a given area contributing to facilitating Radio Resource Management (RRM) for those connected vehicles. 
Let’s name the cell using the dedicated V2X spectrum as “V2X cell”. Since the spectrum is dedicated for V2X service, it is very likely that regulator does not allow non-V2X service over the V2X spectrum. On the other hand, the UE supporting V2X services should be able to access other non-V2X services as well (e.g. Internet, voice, software updates), It raises a question of how to simultaneously provide commercial LTE services and V2X services to UEs belonging to other operators. The V2X service may be provided via a PLMN ID dedicated for V2X service. Operator A’s eNB broadcast the dedicated V2X PLMN ID in SIB.

· Operator B’s UE has a list of allowed PLMN IDs, which including the V2X PLMN ID. By recognizing the V2X cell support the V2X PLMN ID. The UE can attach to the V2X cell. There are some question needed to be answered: 

· How can the UE know this is a V2X cell that only provides V2X services? The V2X PLMN ID cannot tell UE that this is a V2X cell only providing V2X service. If not knowing the cell is only for V2X service, the UE may initiate other non-V2X services.

It is unclear how the network ensure only V2X service is provided on the V2X cell. In case a dedicated APN is used for V2X service, the MME can reject the UE if the UE request a non-V2X PDN connection establishment. But the question is MME does not know a cell is a V2X cell. Another possibility is to make the decision in the eNB, since the eNB knows a cell is a V2X cell. If the eNB knows UE is requesting a non-V2X service via a V2X cell, the eNB can reject the UE.
· Operator A’s UE may first attach to a LTE cell. The eNB may know the UE is V2X-capable, e.g. via the new V2X Authorization Information IE received from the MME. The eNB may add a V2X cell for the UE, which looks like Dual-Connectivity. The UE uses the V2X cell only for V2X service, and uses the LTE cell for non-V2X service. How can the eNB ensure only V2X-related bearer is offloaded to the V2X cell? It needs further investigation whether this can be supported in current Dual-Connectivity, e.g. one PLMN ID used in MeNB and another PLMN ID used in SeNB.
Alternatively, the V2X cell may broadcast Operator A’s PLMN ID and Operator B’s PLMN ID, instead to use dedicated V2X PLMN ID.
Observation 2: When a dedicated spectrum is used for V2X service, network need to ensure only V2X service is provided via the V2X cell. 
Proposal: RAN3 should discuss how to provide both V2X and non-V2X services to the UE in Usage Scenario 2. The potential issues include
· Whether V2X cell uses dedicated PLMN ID, or the PLMN IDs of the related LTE operators
· How can the UE know this is a V2X cell that only provides V2X services?
· How can the network ensure only V2X service is provided on the V2X cell?
· In Dual-connectivity case, how can the eNB ensure only V2X-related bearer is offloaded to the V2X cell?
For Usage Scenario 3, there may be some further scenarios
· Scenario 3.1: Both operator A and Operator B support MBMS. There are two options
· Option 1: No agreement between Operator A and Operator B. When a V2X packet needs to be distributed to an area that is served by both Operator A’s eNBs and Operator B’s eNBs, the V2X server sends the V2X packet to Operator A’s MBMS CN node, e.g. Broadcast-Multicast Service Centre (BM-SC), and Operator B’s BM-SC. The BM-SC sends the V2X packet to the eNB, which further broadcasts it over the air interface. The same V2X packet will be broadcast separately over Operator A’s carrier, and Operator B’s carrier. 

· Option 2: There is an agreement between Operator A and Operator B. The V2X packet is only sent over one operator’s, e.g. Operator A’s, MBMS system. Operator B’s UE receives the USD which indicates the TMGI, frequency of Operator A. 
· Scenario 3.2: Only one Operator, e.g. Operator A supports MBMS. This may be similar to previous Option 2. 
Observation 3: Usage Scenario 3 does not have impact to RAN3. 
4
Summary
This contribution analyzed multiple operator support in V2X. Our proposal is:
Observation 1: Usage Scenario 1 does not have impact to RAN3. 

Observation 2: When a dedicated spectrum is used for V2X service, network need to ensure only V2X service is provided via the V2X cell. 

Observation 3: Usage Scenario 3 does not have impact to RAN3. 

Proposal: RAN3 should discuss how to provide both V2X and non-V2X services to the UE in Usage Scenario 2. The potential issues include

· Whether V2X cell uses dedicated PLMN ID, or the PLMN IDs of the related LTE operators

· How can the UE know this is a V2X cell that only provides V2X services?

· How can the network ensure only V2X service is provided on the V2X cell?

· In Dual-connectivity case, how can the eNB ensure only V2X-related bearer is offloaded to the V2X cell?
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