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1 Introduction
According to the WID [1], it is agreed that the selection between PC5 and Uu for V2V transport should be supported by E-UTRAN as follows
	5) To specify a mechanism to enable E-UTRAN to select between PC5 and Uu for transport of V2V messages within network coverage, if necessary, in coordination with other working groups [RAN2]
Note that this mechanism should be applicable to potential enhancement to Uu for V2V services, e.g., the outcome of the Uu-based V2V part in TR 36.885. Note that Uu performance enhancement for V2V is not the scope of this WI.


Therefore, this contribution discusses the path selection between PC5 and Uu for V2V transport with some candidate solutions being also proposed. 
2 Discussion 
As required by the WID above, it is E-UTRAN that should be able to select and configure the path, for UEs’ V2V transport. At the very beginning, therefore, E-UTRAN itself should first notify whether it supports PC5, Uu or both as available path(s) for V2V transport, which functions as the prerequisite to further discuss how E-UTRAN actually selects between the two paths.  
Basically, there can be 3 possible cases for E-UTRAN to configure such selection:
· Case 1: E-UTRAN supports only Uu for V2V transport
Since Rel-12/13 ProSe is an optional feature of E-UTRAN, it is possible that some eNBs may not support the functionality of PC5 and thus can only support V2V over Uu.  Besides, some operators may wish to use Uu for V2V transport to invoke a particular charging policy.  For such cases, E-UTRAN may configure to support only Uu for V2V transport via the SIB or  dedicated signaling. 

· Case 2: E-UTRAN supports only PC5 for V2V transport
By contrast, some operators may want to leave V2V transport to PC5 instead of supporting it over Uu, since the high density of V2V traffic may occupy too many resources over Uu and thus lead to negative impacts to existing cellular services, e.g. congestion. As a result, for the operators whose E-UTRAN is able to support PC5, they may configure V2V to be performed over PC5 only, especially for the case that a dedicated V2X carrier is available for PC5. 

· Case 3: E-UTRAN supports both PC5 and Uu for V2V transport. 
As for the E-UTRAN equipped with functionality of PC5, it is also possible that the operator configures both PC5 and Uu as available path(s) for V2V transport; in such a case, it is necessary to decide actually which one is the path that can be used for the V2V transport of each UE. 

Proposal 1: E-UTRAN could configure one of the 3 cases for V2V transport: PC5 only, Uu only and both PC5 and Uu.
In the following, two candidate solutions for the selection between PC5 and Uu are to be proposed, with both considering all above 3 cases. 
2.1 Solution 1: Cell specific configuration
The candidate Solution 1is shown in Figure 1 and detailed as follows:
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Figure 1 Cell specific configuration for PC5/Uu selection
1. The eNB first notifies via the SIB the available path(s) it supports, i.e. PC5, Uu or Both, for V2V transport.
This SIB can be a new dedicated SIB introduced for V2V (e.g. SIB 21) or added as a new field of 4 bits in one of the existing SIBs (e.g. SIB 18).  Moreover, the specific configuration in the SIB, i.e. whether PC5, Uu or both as available path(s) for V2V, may be updated over time by the eNB as needed. 
As for all possible cases as notified by the SIB:

· If the SIB indicates that only PC5 is supported, then no path selection is actually needed and only Step 3 for PC5-based V2V below is to be performed;

· If the SIB indicates that only Uu is supported, then no path selection is actually needed and only Step 4 for Uu-based V2V below are to be performed;

· If the SIB indicates that both PC5 and Uu are supported, then all of the following steps are to be performed;

2. In the case that that both PC5 and Uu are indicated in the SIB, UE1 selects between PC5 and Uu as the path for its V2V transport. The choice of interface may follow rules defined by the network. The network may specify a preferred interface for different types of message (e.g. CAM or DENM), in order to guarantee performance requirements (e.g.,latency or  reliability), optimize system capacity, or other purposes.. 

According to the selection in Step 2, if UE1selects PC5, it is going to run Step 3; otherwise, it is going to run Step 4. 

3. In the case of PC5 configured/selected for V2V transport, then same as existing sidelink communication, if Tx resource pools are configured in SIB 18, UE1 may stay RRC_IDLE to transmit V2V messages on the configured Tx resource pools. Otherwise, UE1 may need to enter RRC_CONNECTED and interact with the eNB to request SL resources. The eNB may configure to the UE with resource pools for UE autonomous resource selection (Mode 2) or dedicated SL resources for scheduled resource selection (Mode 1) for V2V transport.;

4. In the case of Uu configured/selected for V2V transport, when UE1 has V2V messages available for transmission, it should first send the service request to establish the Uu bearer for V2V transport according to the existing procedure; thenUE1 performs existing UL procedures (e.g. SR/BSR reporting, UL grant, etc.) to transmit V2V messages to the eNB and further to the core network. 
In Solution 1, a SIB is needed to notify the available path(s) the eNB can support for V2V transport. Furthermore, in case both PC5 and Uu are supported, the path can be selected by the UE itself and can be left to UE implementation.  
Proposal 1: Cell specific configuration should be supported. the eNB can configure the available path(s) for V2V transport (i.e. PC5, Uu or both) in a SIB, which could be a new SIB (e.g. SIB 21) or SIB 18. 

Proposal 2: In the case that both PC5 and Uu are configured as available path(s), it can be up to the UE on which path to be actually selected for its V2V transport. 
2.2 Solution 2: UE specific configuration 

The candidate Solution 2 is demonstrated in Figure 2 and detailed as follows:
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Figure 2 UE-specific configuration for PC5/Uu selection
1. The eNB first notifies via SIB the available path(s) it supports, i.e. PC5, Uu or Both, for V2V transport (This step is typically the same as Step 1 of above Solution 1)
Similar to Solution 1, as for all possible cases as notified by the SIB, after this Step:

· If the SIB indicates that only PC5 is supported, then no path selection is actually needed and only Step 4  for PC5-based V2V below is to be performed;

· If the SIB indicates that only Uu is supported, then no path selection is actually needed and only Step 5for Uu-based V2V below is to be performed;

· If the SIB indicates that both PC5 and Uu are supported, then all of the following Steps are to be performed;

2. UE1 indicates to the eNB that it has V2V messages available for transmission.   

This indication for V2V transport can be sent via existing dedicated signaling (e.g., SidelinkUEInformation) from UE to the eNB. In this message, some more information can also be included, e.g. CAM or DENM. 
The triggering condition of this step may follow rules defined by the network with some possible examples as in Step 2 of Solution 1 above.
2a.   Along with this indication of V2V transport, UE1 may also report some measurements to assist eNB for path selection in subsequent steps, which may include the load information over PC5 resource pools and also downlink measurement reports.  
3. The eNB selects the path for UE1’s V2V transport, and indicates the selected path, i.e. PC5 or Uu, to UE1 via dedicated signaling;

Specifically, how to select between PC5 and Uu in this step is left to eNB implementation. As one possible way, eNB may take into account the measurements (PC5 and Uu) reported by the UE and/or V2V message types (e.g., CAM or DENM) in the last step to make the decision for the path selection. 
UE1 follows the indication from the eNB in Step 3; if the eNB indicates PC5, then UE1 is going to run Step 4; if the eNB indicates Uu, UE1 is going to run Step 5 
4. Same as Step 3 of Solution 1 

5. Same as Step 4 of Solution 1. 
In the above Solution 2, the path selection is done by the eNB as requested from the UE for its V2V transport. In such a manner, eNB can utilize its global knowledge of radio environment for every instance of selection, and thus is more flexible than the cell specific selection. 

Proposal 3: UE specific configuration should be supported: the UE sends a request to the eNB for its V2V transport, and the eNB selects the one specific path from Uu and PC5 and configures to the UE via dedicated signaling. 
Proposal 4: The UE may report the type of V2V messages to be transmitted to assist eNB’s decision.
Proposal 5: RAN2 is request to consider the above two solutions, respectively based on cell specific configuration and UE specific configuration, for the PC5/Uu selection. 
3 Conclusion
In this contribution, the path selection between PC5 and Uu for V2V transport is discussed. Some proposals are proposed as follows. 
Proposal 1: Cell specific configuration should be supported. the eNB can configure the available path(s) for V2V transport (i.e. PC5, Uu or both) in a SIB, which could be a new SIB (e.g. SIB 21) or SIB 18. 

Proposal 2: In the case that both PC5 and Uu are configured as available path(s), it can be up to the UE on which path to be actually selected for its V2V transport. 
Proposal 3: UE specific configuration should be supported: the UE sends a request to the eNB for its V2V transport, and the eNB selects the one specific path from Uu and PC5 and configures to the UE via dedicated signaling. 
Proposal 4: The UE may report the type of V2V messages to be transmitted to assist eNB’s decision.
Proposal 5: RAN2 is request to consider the above two solutions, respectively based on cell specific configuration and UE specific configuration, for the PC5/Uu selection. 
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