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1 Introduction
In RAN2#91bis, V2x scenarios were discussed and the following agreements were made: 

	Agreements:

RAN2 agrees to consider the following V2V scenarios for feasibility study

1. UL to DL via E-UTRAN (eNB and RSU eNB type) - higher priority for analysis study until december
2. SL to UL via UE type RSU and DL from E-UTRAN (bi-directional will also be included).  
· For the purpose of the initial evaluation we assume Rel-12 PC5 broadcast between UE and UE type RSU and Rel-12 Uu between UE type RSU and eNB

Multiple operator scenarios will be considered.  For the initial analysis a single eNB and multiple eNBs are assumed.  FFS which multiple operator scenarios are relevant and should be prioritized.  




In this contribution, we elaborate further on the different deployment scenarios that are relevant within the V2x framework. 
2 Discussion
2.1 Operating scenarios

The scenarios envisioned for V2x are vast; Figure 1 depicts four general operating scenarios that are relevant when taking the multi-operator dimension into account:

· Scenario 1 - out of coverage case: where there is no network coverage for vehicles to rely on, either on the spectrum dedicated to V2x communication, or any other spectrum licensed to operator(s).

· Scenario 2 - single operator case: where the V2x spectrum is licensed to a single operator, and vehicles are within the coverage of this operator for V2x communication.

· Scenario 3 – multi-operator on the shared spectrum case: where the V2x spectrum is shared by several operators, and vehicles are within the coverage of the operators for V2x communication. Please note that this scenario can be further divided into two sub-scenarios:

· Scenario 3a
 (Shared RAN): that can be realized in the form of either GWCN or MOCN [1];

· Scenario 3b (Independent RAN): where the available resources in the shared spectrum are partitioned and assigned to different operators. 

· Scenario 4 – multi-operator on the independent spectrum case: where the V2x message transmission happens at dedicated spectrum licensed and managed by each operator, and reception on all (intra- and inter-) spectrum.
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Figure 1 scenario definition for each case

Table 1 summarizes the four scenarios, in terms of 

· Whether PC5 interface can be used to carry V2x messages: PC5 based transmission is feasible for all scenarios.
· Whether Uu interface can be used to carry V2x messages: Uu transmission can happen when there is infrastructure deployed and therefore coverage at the spectrum, so not applicable to Scenario 1.

· How inter-operator resource coordination can be implemented: Inter-operator resource coordination is obviously not needed in scenario 1 and 2. In scenario 3a, inter-operator coordination is not needed since the RAN is shared and radio resources are managed as in the intra-operator case. On the other hand in scenario 3b and scenario 4 some inter-operator resource coordination might be needed since UEs need to at least monitor resources that are assigned for transmission to the other operator:
Table 1 Scenario analysis for operator-based scenario categorization

	Scenario
	PC5-based message delivery
	Uu-based message delivery
	Inter-operator resource coordination

	1
	Y
	N
	N

	2
	Y
	Y 
	N

	3
	Y
	Y 
	Y (scenario 3b)

	
	
	
	N (scenario 3a)

	4
	Y
	Y 
	Y


Therefore, we have the following observations.

Observation 1 PC5-based message delivery is applicable to all scenarios.

Observation 2 Uu-based message delivery is applicable to in-coverage scenarios.

As previously mentioned, the multi-operator scenarios (in case of independent RAN) shall imply the possibility to at least monitor the radio resources in the non-serving operator. This is especially needed for traffic safety purposes.
Proposal 1 It shall be possible to support reading of multi-operator resources.

In this case some resource coordination between different operators is needed.

Proposal 2 Inter-operator resource coordination is required in multi-operator scenarios if the RAN is not shared.
The multi-operator scenarios also imply some other special cases in which only some part of the available spectrum is actually shared. Besides the case in which the entire spectrum will be shared both for V2X and Uu operations, the following cases can be envisaged:
1. The V2X carrier is shared, while the licensed spectrum for cellular operations (UL and DL) is not.
2. The UL carrier is shared, while the DL carrier and/or the V2X carrier are not.
3. The DL carrier is shared, while the UL carrier and/or the V2X carrier are not.
Case 1 above can be beneficial in terms of interference and radio resource handling since a dedicated and shared V2X carrier that does overlap with the UL carrier can be deployed. On the other hand, gains of cases 3 and 4 above are not clear. A possible usage of case 3 could be MBMS sharing, i.e. a UE uses the serving operator UL and monitors a shared DL carrier for MBMS reception. However, benefits of such solution compared with a network sharing architecture do not seem to be evident.
Proposal 3 Sharing the V2X carrier shall be possible, however, for the Uu UL and DL, only sharing both or none is allowed. 
3 Conclusion

In section 2 we made the following observations:
Observation 1
PC5-based message delivery is applicable to all scenarios.
Observation 2
Uu-based message delivery is applicable to in-coverage scenarios.


Based on the discussion in section 2 we propose the following:

Proposal 1
It shall be possible to support reading of multi-operator resources.
Proposal 2
Inter-operator resource coordination is required in multi-operator scenarios if the RAN is not shared.
Proposal 3
Sharing the V2X carrier shall be possible, however, for the Uu UL and DL, only sharing both or none is allowed.
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� In this sub-scenario, the coverage at a different spectrum licensed and managed by each operator may be also available.
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