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1. Introduction
The following scenarios have been agreed and captured in the TR 36.885 [1] for V2X to support multiple operators. 

· 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). 

In the last RAN3 meeting, we discussed the usage scenarios based on [4][5], especially for the scenario 2, where some potential issues may exist, including:
· 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?
In this contribution, we will further discuss the 3 usage scenarios, especially for the scenario 2, analyze the potential impact to RAN3 and provide relevant proposals.

2. Discussion
For the usage scenario 1:
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. Operator A shares both the eNB and the core network with Operator B, Operator B’s UEs can register to the Operator A’s network and work as the normal UEs of Operator A, just like roaming. This is already supported in current specification, no impact to RAN3 is foreseen.

Observation 1: For the usage scenario 1, Operator A should share the eNBs and the Core network with Operator B to support V2X services for the Operator B’s UEs.

Proposal 1: there’s no impact to RAN3 to support Usage scenario 1.
For the usage scenario 3:
Two potential solutions have been captured in the TR to support this scenario. 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).
The first option requires the special deployment of V2X server, while the second option requires the multiple Rx chains of the UEs, it’s pending to the progress of RAN2. No impact to RAN3 is foreseen.

Proposal 2: there’s no impact to RAN3 to support Usage scenario 3.
For the usage scenario 2:
The following issues have been raised in the last meeting:

· 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?

Issue 1: Whether V2X cell uses dedicated PLMN ID, or the PLMN IDs of the related LTE operators?

There’re two RAN sharing cases, GWCN (Gateway Core Network) and MOCN (Multi-Operator Core Network). 

MOCN should be applicable to this scenario, V2X dedicated carriers are provided by dedicated eNBs, which are connected to the core networks of different operators (shared with different operators). Thus, the dedicated V2X cells/eNBs should use PLMN IDs of the related LTE operators. Then UE from operator B will only register in Operator B’s network, and can use the shared V2X cell for V2X services.

Observation 2: MOCN should be applied for sharing the V2X cells between the operators, the V2X cells/eNBs should connected to different operators’ core network.

Proposal 3: dedicated PLMN ID is not needed for the V2X cells,  V2X cells should use the PLMN IDs of the related LTE operators.

Issue 2: How can the UE know this is a V2X cell that only provides V2X services?
One simple solution is to pre-configure the dedicated V2X carrier(s) to UE, only the V2X services are supported on this kind of carrier(s). The EARFCN of the V2X cells are different with the existing LTE bands/frequencies, which band/frequencies to be used for V2X cells are FFS, pending on RAN4.

Another solution is V2X cells reuse the existing LTE bands/frequencies, the system information can explicitly or implicitly indicate this is a V2X cell or not, details are FFS. However, this solution may brings the compatibility issues, as the legacy UE will not decode such kind of information, and may also start the non-V2X services on the V2X cells.
Observation 3: New band(s)/frequencies may be needed for dedicated V2X cells to avoid the compatibility issues.

Proposal4: By pre-configure the dedicated V2X carrier(s) to UE, UE can know which is the V2X cell that only support V2X services.

Issue 3: How can the network ensure only V2X service is provided on the V2X cell?
If UE want to start V2X services, UE should indicate this to the serving eNB, e.g. using a new establishment cause or V2X activation flag in the uplink message(s). And UE could also included the intended V2X carrier to the eNB if the serving cell is not V2X cell.

· UE stays at non-V2X cell, start V2X services, the serving eNB can redirect UE to the V2X carrier with the establishment cause or V2X activation flag and V2X carrier info.

· UE stays at V2X cell, start non-V2X services. This is the abnormal activity of the UE, however, the eNB could analyze the establishment cause or some other indication included in the uplink message from the UE and decide to re-direct UE to the non-V2X carrier.

Proposal 5: By introduction of a new V2X activation flag or new establishment cause in the uplink message, the network can ensure the V2X service is provided on the V2X cell.
Issue 4: In Dual-connectivity case, how can the eNB ensure only V2X-related bearer is offloaded to the V2X cell?

UE is working on a non-V2X cell, UE will trigger a Service Request if it want to start V2X services. Upon reception the new service request, the eNB will forward the request to the connected MME, the new E-RABs will be setup for the UE. Then the serving eNB should negotiate the V2X resources with the V2X eNBs using SeNB addition procedure. When receives the SeNB addition confirmation, the serving eNB should reconfigure the UE to activate DC. The V2X bearers are configured as SCG bearers and are provided by the V2X cell, only V2X-related bearers are offloaded to the V2X cell.
Here, which bearers could be offload to V2X cell? Two potential solutions:

· Option 1: Base on QCI values of V2X services.
· Option 2: Explicitly indicate which E-RABs are used for V2X in E-RAB setup procedure.
SA2 has agreed that QCI 3 and QCI 79 can be used for the unicast delivery of V2X messages, and QCI 75 is only used for the delivery of V2X messages over MBMS bearer, refer to [3] for the details.
So, for the option 1, if the new QCI value 79 for V2X services is used for the E-RAB, the eNB knows the associated bearers are for V2X services only; however, the legacy QCI value 3 can also be used for V2X service, eNB cannot distinguish whether the associated bearers is used for V2X services or not.
Observation 4: By QCI values, eNB may not be able to distinguish if the E-RAB is for V2X or not.

For the option 2, upon reception the V2X service request, MME should setup dedicated V2X bearers for the UE, and MME can explicitly indicate the E-RAB(s) is (are) used for V2X by adding a flag in E-RAB Setup Request message, then the eNB could decide to offload the V2X-related bearers to V2X carrier. 
Proposal 6: An indicator could be added in E-RAB Setup Request to explicitly indicate which bearers are V2X bearers.
3. Conclusion
This contribution discussed the usage scenarios to support multiple operators in V2X and provided the following observations and proposals:
 Observation 1: For the usage scenario 1, Operator A should share the eNBs and the Core network with Operator B to support V2X services for the Operator B’s UEs.

Proposal 1: there’s no impact to RAN3 to support Usage scenario 1.

Proposal 2: there’s no impact to RAN3 to support Usage scenario 3.

Observation 2: MOCN should be applied for sharing the V2X cells between the operators, the V2X cells/eNBs should connected to different operators’ core network.

Proposal 3: dedicated PLMN ID is not needed for the V2X cells,  V2X cells should use the PLMN IDs of the related LTE operators.

Observation 3: New band(s)/frequencies may be needed for dedicated V2X cells to avoid the compatibility issues.

Proposal4: By pre-configure the dedicated V2X carrier(s) to UE, UE can know which is the V2X cell that only support V2X services.

Proposal 5: By introduction of a new V2X activation flag or new establishment cause in the uplink message, the network can ensure the V2X service is provided on the V2X cell.
Observation 4: By QCI values, eNB may not be able to distinguish if the E-RAB is for V2X or not.

Proposal 6: An indicator could be added in E-RAB Setup Request to explicitly indicate which bearers are V2X bearers.
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