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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 resource allocation aspects that are relevant within the V2x framework.
2 Discussion
In Rel-12 ProSe communication, two different ProSe communication modes have been considered, i.e. mode 1 where the network provides the UE with sidelink grants on PDCCH for sidelink transmissions, and mode 2 where the UE autonomously (randomly) selects transmitting resources from a certain resource pool provided by the network via SIB18.

We believe that both UE-specific and UE-autonomous resource allocation strategies should be supported for V2x as in ProSe, however, enhancements has to be considered to support the increased traffic load in V2x, from a few UEs (transmitting VoIP packets) per cell [2] to possibly as high as hundreds of vehicles per cell [3]. Below are more details on the two allocation strategies.

2.1.1 UE-specific resource allocation

UE-specific resource allocation can be similar to the ProSe mode-1 type resource allocation where the eNB would explicitly provide grants for V2x transmissions. Regarding UE-type RSUs, we believe that they should not have any role in determining resource allocation of other UEs because they might be subject to single point of failure issues as well as security and interference issues. 

Proposal 1 UE-specific sidelink resource allocation is managed by the eNB only.

Due to the nature of V2x traffic, enhancement in resource allocation should be considered in order to reduce the signalling overhead. For example, the scheduler should have the possibility to take different scheduling decisions for CAM messages (that are periodically generated) and DENM messages (that are event-triggered).

In the following, we provide some examples of different possible scheduling strategies that RAN2 could consider:

· Dynamic resource allocation

· A V2x grant provided by the eNB is valid for a single V2x transmission opportunity.

· This strategy has the drawback of generating some signalling overhead but it can be beneficial for event-triggered messages (e.g. DENM) that are subject to strict latency requirements. 

· SPS-like resource allocation 

· A V2x grant is valid until further notice or within a certain V2x transmission period.
· This strategy might imply some extra latency but it can be beneficial for periodic messages (e.g. CAM).

Among the above options, we believe that both resource allocation strategies should be considered to allow flexibility between signalling overhead and the corresponding latency depending on the nature of traffic (see [4]). In any case, unlike ProSe communication, the eNB should be able to take different scheduling decisions on the basis of the different traffic types that a UE might need to transmit.

Proposal 2 For UE-specific resource allocation scheduling decisions by the eNB should take into consideration the different V2x traffic nature. 
In case V2x is operated over the Uu interface, the eNB is certainly assisted in its scheduling decisions by measuring SRS or by evaluating the BLER of V2x communications. On the other hand if V2x is operated over the PC5, the UE-specific resource allocation at the eNB should be supported by UE reports (that can be periodic or eNB-triggered) about the radio environment in the V2x carrier. For instance a UE upon detecting SAs (and data transmissions) from other UEs in proximity may report aggregated information obtained from such detection.

Proposal 3 The UE reports the status of the radio environment of V2x communication links. 

2.1.2 Autonomous resource allocation

UE autonomous resource allocation in Rel-12 ProSe communication is realized with the mode-2 type resource allocation in which the UE randomly selects transmitting resources from a pool of resources that is provided by the eNB in SIB18. With regards to V2x, we believe that such mode-2 type resource allocation might not be suitable because of the much higher system load compared with Rel-12 ProSe scenarios. Additionally, due to mobility the hidden node problem might be more severe thus increasing the system interference.

Observation 1 ProSe mode-2 resource allocation is not suited to V2x because of the higher system load and new interference scenarios.

Therefore, improvements to the mode-2 option should be considered for V2x. Rather than randomly selecting time-frequency resources from a certain resource pool, a UE should take into account the sensed radio environment in the SA. For example, the UE can re-trigger resource selection whenever collision with another UE is detected in the SA, or the UE can simply select resources that appear from the SA to be not used. 

Proposal 4 The UE autonomous resource allocation for V2x uses the sensed radio environment conditions.

Also for UE autonomous resource allocation, the network can assist the UE to improve performances, for instance by providing radio parameters that affect the resource allocation and the allowed transmission formats. Additionally, we believe that to address the different requirements of different traffic types (e.g CAM and DENM messages) the possibility to configure different SA pools as well as the possibility to allocate separate data resource pool for periodic and event-triggered messages should be allowed. 

Proposal 5 Configuration of different SA pools and data pool should be allowed for different V2x services.

As for the case of UE-specific resource allocation, periodic or eNB-triggered status report on the V2x carrier is desirable to allow the eNB to possibly change the resource pool configuration.

Proposal 6 For UE-autonomous resource allocation, the eNB can use UE status reports to modify the resource pools configuration and other resource allocation parameters. 

3 Conclusion

In section 2 we made the following observations:
Observation 1
ProSe mode-2 resource allocation is not suited to V2x because of the higher system load and new interference scenarios.


Based on the discussion in section 2 we propose the following:
Proposal 1
UE-specific sidelink resource allocation is managed by the eNB only.
Proposal 2
For UE-specific resource allocation scheduling decisions by the eNB should take into consideration the different V2x traffic nature.
Proposal 3
The UE reports the status of the radio environment of V2x communication links.
Proposal 4
The UE autonomous resource allocation for V2x uses the sensed radio environment conditions.
Proposal 5
Configuration of different SA pools and data pool should be allowed for different V2x services.
Proposal 6
For UE-autonomous resource allocation, the eNB can use UE status reports to modify the resource pools configuration and other resource allocation parameters.
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