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1   Introduction
In RAN2#94 meeting, the path selection between PC5 and Uu for transport of V2V messages was discussed. The following agreements were reached [1]. 
	Agreements:

· The following configurations are allowed by eNB for transmission of V2V: 1) Uu only, 2) PC5 only and 3) both Uu and PC5 for V2V transmissions in different carriers.

· If both Uu and PC5 are configured for V2V transmissions, it is left up to UE upper layers which path is selected.   FFS whether any additional AS information is provide to upper layers 

· the eNB can configure the V2V transmission configuration in SIB and/or dedicated signalling




On the other hand, in SA2#116 meeting, it was agreed that when both PC5 and LTE-Uu are available to the UE, the V2X application selects the data path to transfer the V2V message according to different application layer criteria [2], e.g. V2V message types, data size, priority, or vehicle density, etc. 
In this contribution, we further discuss whether any additional AS information should be provided to upper layers. The signalling aspects for the V2V transmission path configuration are also discussed.
2   Discussion
2.1   Necessity for additional AS information
According to SA2’s agreements, the application layer of vehicle UE selects the V2V transmission path based on application layer criteria, e.g. V2V message types, data size, priority or vehicle density. From the perspective of SA2, the application layer’s path selection is implementation specific and out of scope of 3GPP. In this section, we will further analyze if additional AS info should be provided to the upper layer from the perspective of RAN.
As we can see, V2V message types, data size, priority are purely determined by the application layer of vehicle UE. For the vehicle density, it depends on the number of vehicles for a given area. Generally speaking, if the vehicle UEs transmit their V2X messages with the PC5/Uu resource, the PC5/Uu resource load status could reflect the vehicle density and the AS layer usually could get the V2V resource load status information. For example, eNB has the knowledge of the load status of Uu resource and mode 1 PC5 resource whereas the UE’s AS layer may know the load status of PC5 resource through resource sensing. Therefore, it is questionable if the resource load information which reflects the vehicle density should be delivered to the application layer for path selection.
Let us first analyze the potential behaviour of eNB and vehicle UE if the PC5/Uu resource overload happens. Suppose the eNB provide both Uu and PC5 path for V2V transmission initially, the vehicle UE’s application layer determines which path shall be used. After a while, the resource overload may happen and it can be categorized into three cases:
· Uu resource overload: Suppose eNB detects the Uu path overload, the eNB may identify the potential vehicle UEs transmitting V2V message through Uu path according to the vehicle UE’s authorization IE and QCI of the EPS bearer. As we know, the SA2 decides to define two new QCI value for V2X message transmission for V2V and V2P service. Then the eNB may reconfigure some of these vehicle UEs with PC5 only path through dedicated signalling and correspondingly these vehicle UEs could only select PC5 path for the subsequent V2V message transmission. In this way, the Uu path resource congestion could be alleviated.  
· Mode 1 PC5 resource overload: If the eNB detects the mode 1 PC5 resource overload, the eNB may also require some vehicle UEs switch to Uu path through path reconfiguration similar to the case of Uu resource overload. 
· Mode 2 PC5 resource overload: Only the vehicle UE could detect the mode 2 PC5 resource overload. For these vehicle UEs, they can perform the congestion control based on the DCC mechanism. For example, if the PC5 overload status is detected, the vehicle UE may adapt its transmission behaviours, such as reduce the V2V message transmission frequency, transmit high priority message only, etc. Meanwhile, the application layer may be notified of the overload status of PC5 and then select the Uu path for the subsequent V2V message transmission. The required interface between AS layer and high layer for DCC mechanism is out of scope of 3GPP. 
As we can see, eNB controlled path configuration/reconfiguration and UE autonomous path selection could adapt to different Uu/PC5 overload cases. Although the DCC mechanism requires the AS layer and higher layer interaction, it is out of 3GPP scope. Hence, no additional AS information needs be specified and provided to upper layers from the perspective of RAN.
Observation 1: From the perspective of SA2, the application layer’s path selection is implementation specific and out of scope of 3GPP.
Observation 2: eNB controlled path configuration/reconfiguration and UE autonomous path selection could adapt to different Uu/PC5 overload status. 
Proposal 1: No additional AS information needs be specified and provided to upper layers from the perspective of RAN.
2.2   Signalling aspects for the V2V path configuration
According to the agreement of RAN2#94, eNB can configure the V2V transmission path through SIB and/or dedicated signalling. However, the detailed signalling design needs further study. In this section, we present our design considerations.
In our opinion, both SIB and dedicated signalling are necessary and they can be applied for different application scenarios. The SIB based V2V path configuration could be determined by the eNB’s capability and/or operator’s policy. For the operator networks that support the Uu based V2V transmission only, the eNBs broadcasts the Uu only path configuration. For the operators network that is not willing to mix the V2V service with its legacy UL Uu service but support the PC5 based V2V transmission on V2X carrier, the eNBs broadcast the PC5 only path configuration. In this sense, the SIB based V2V path configuration is generally a semi-static configuration and does not change with the resource load status.
Proposal 2: Both SIB and dedicated signalling are necessary for V2V transmission path configuration and they can be applied for different application scenarios.
Proposal 3: The SIB based V2V path configuration could be determined by the eNB’s capability and/or operator’s policy. It is generally a semi-static configuration.
On the other hand, the dedicated signalling based V2V path configuration could be used for the load balance purpose. Suppose the eNB support both PC5 and Uu path configuration in SIB and eNB detects the resource overload for one V2V transmission path, eNB may reconfigure the less overloaded V2V transmission path for some vehicle UEs through dedicated signalling. In this case, the dedicated V2V transmission path configuration overrides the broadcast V2V transmission path configuration.
Proposal 4: The dedicated signalling based V2V path configuration could be used for the load balance purpose. The dedicated V2V transmission path configuration overrides the broadcast V2V transmission path configuration.
For the RRC_IDLE vehicle UE, it can only depend on the SIB based V2V path configuration. Suppose the SIB indicates the Uu only path, it has to firstly setup the RRC connection and then requests the Uu resource from eNB for V2V message transmission. On the other hand, if the SIB indicates both Uu and PC5 path, the application layer of vehicle UE decides which path shall be used. Suppose the PC5 path is selected, the vehicle UE may further check if the PC5 based V2V transmission resource is broadcast through SIB, if yes, it may initiate the PC5 based V2V transmission in RRC_IDLE state, otherwise, it has to setup the RRC connection and then request the PC5 based V2V transmission resource from eNB.
For the RRC_CONNECTED vehicle UE, it may also use the SIB based V2V path configuration for its path selection. As shown in Figure 1, both the PC5 and Uu path are configured through the SIB. And the RRC_CONNECTED vehicle UE selects the Uu path for its V2V message transmission. In this case, the vehicle UE sends SR/BSR to the eNB to request for the UL Uu resource for the V2V message transmission. After a while, suppose the eNB detects the Uu path overload, it may select the vehicle UE that has ongoing V2V Uu transmission and send the PC5 only path reconfiguration to the vehicle UE. Upon receiving the PC5 only path reconfiguration, the vehicle UE selects the PC5 path and then requests the PC5 resource configuration through SidelinkUEInformation. The eNB may configure the PC5 transmission resource pool to vehicle UE through RRCConnectionReconfiguration message. Finally the vehicle UE re-initiates the V2V message transmission through PC5 path. As we can see, the RRC_CONNECTED vehicle UE could use the SIB based path configuration unless the eNB reconfigure the path through dedicated signalling. 
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Figure 1 Signalling procedure for the V2V path configuration
Proposal 5: The RRC_CONNECTED vehicle UE could use the SIB based path configuration unless the eNB reconfigure the path through dedicated signalling.
3   Conclusion
In this contribution, we discussed whether any additional AS information was provided to upper layers. The signalling aspects for the V2V transmission path configuration were also discussed. And we have the following observations and proposals:
Observation 1: From the perspective of SA2, the application layer’s path selection is implementation specific and out of scope of 3GPP.
Observation 2: eNB controlled path configuration/reconfiguration and UE autonomous path selection could adapt to different Uu/PC5 overload status. 
Proposal 1: No additional AS information needs be specified and provided to upper layers from the perspective of RAN.
Proposal 2: Both SIB and dedicated signalling are necessary for V2V transmission path configuration and they can be applied for different application scenarios.
Proposal 3: The SIB based V2V path configuration could be determined by the eNB’s capability and/or operator’s policy. It is generally a semi-static configuration.
Proposal 4: The dedicated signalling based V2V path configuration could be used for the load balance purpose. The dedicated V2V transmission path configuration overrides the broadcast V2V transmission path configuration.
Proposal 5: The RRC_CONNECTED vehicle UE could use the SIB based path configuration unless the eNB reconfigure the path through dedicated signalling.
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