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1. Introduction
In the V2V WI, one object is to handle the selection between PC5 and Uu for V2V transmission as follow: 
	3) 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.


This issue has been studied in the email discussion [1], however, companies had different opinions and therefore the discussion did not achieve a consolidated agreement. In this paper, we will provide our analysis on the above issue.
2. Discussion
In [1], three cases of path configuration were listed as follow:
Case 1: PC5 only.
Case 2: Uu only
Case 3: Both PC5 and Uu
We agree all above three cases will exist in practice, depending on the operators’ strategy.
The next question is how the UE’s application layer can be made aware of which path is available. Uu-based V2V use the legacy uplink and, it is unnecessary to introduce an indicator to indicate whether eNB support Uu-based V2V. For PC5-based V2V, the similar mechanism as in D2D can be reused. I.e. if the UE detects at least one cell on the frequency which UE is configured to perform PC5-based V2V operation on fulfilling the S criterion, it shall consider itself to be in-coverage for PC5-based V2V operation on that frequency. If the UE cannot detect any cell on that frequency meeting the S criterion, it shall consider itself to be out-of-coverage for PC5-based V2V operation on that frequency. Therefore, UE’s AS layer is able to know which path(s) is (are) available. TheAS layer can indicate it to application layer.
Proposal 1: The V2V UE’s AS can be made aware of which path(s) (Uu/PC5) is (are) available and indicate it to UE’s application layer.
For case3, the principle and mechanism on how V2V UEs select between the two paths need to be further discussed. According to the study in [2], a comparison of PC5 and Uu was given, in terms of latency, reliability, broadcast area and applicable scope. If the UEs select the proper path based on the V2V traffic type, this would enhance the performance of V2V service. In addition, most companies agree that the traffic type and load balance are the main motivations to introduce path selection mechanism. Beside, the UE location and environment should also be considered. Therefore, a mechanism is necessary to be introduced for Uu/PC5 path selection.
2.1 traffic-type based path selection
In case3, both Uu and PC5 interface are available for V2V transmission and the proper path can be selected based on traffic type. Since the application layer of V2V UEs is aware of the traffic type, the application layer should be in charge of the path selection. 

Eventually, a mapping between V2V traffic type and Uu/PC5 should be pre-configured to the UE’s application layer. In case 3, UE’s application layer can select a appropriate path based on above knowledge.
Proposal 2: A mapping between V2V traffic type and transmission path (Uu/PC5) should be pre-configured in UE’s application layer.

Proposal 3: For traffic-type based path selection, UE’s application is in charge of selecting a appropriate transmission path.

2.2 Load-balance based path selection
The traffic congestion is likely to occur on both the PC5 and Uu interface. In this case, eNB should indicate the UEs that not to select the congested path by system information or dedicated signalling. The Uu interface load monitoring and support mechanism in legacy LTE can be reused here. If congestion occurs, the NW can control UE to select PC5 prior to Uu by system information or dedicated signalling. On the other hand, in PC5 overload case, it is difficult to detect. Even if introducing UE sensing, it can only perform the SA decoding and energy measurement of resources it interested during the exact time and location. The PC5 load will change corresponding to time, location and the selected resources. The eNB can’t estimate whether PC5 is overload based on UE sensing. Further, this WI is PC5-based V2V, we do not suggest using Uu to offload the PC5. In addition, there would be some trouble in LTE overhearing the load on PC5.
Proposal 4: When congestion occurs on Uu interface, NW can control UE to select PC5 prior to Uu, by system information or dedicated signalling.
Proposal 5: In this PC5-based V2V WI, it should not be supported to offload PC5 load to Uu interface.
2.3 Location based path selection
In the dense urban area with severe signals obstruction from e.g. buildings and tunnels, the transmission reliability would be reduced and vehicle and pedestrian safety problem may occur. To solve this potential problem, the simultaneous transmission on PC5 and Uu interface can be applied. Since the V2X reception UEs will monitoring both PC5 and Uu, the transmission robustness can be enhanced under bad channel quality. 
The geographical areas to trigger simultaneous transmission could be decided by UE’s application layer based on e.g. embedded map information. Specifically, if the application layer is aware of that UE moves into an area with severe signals obstruction, it would indicate the lower layers to send data through both the PC5 and Uu interface. 
Take the resource consumption into account, UE need to be restricted to transmit on Uu interface in the signal-obstruction environment, because reliability of PC5 degrades much more seriously due to obstruction. But in our opinion, it is desirable  to spend some resource for simultaneous transmission to guarantee driver and passenger’s safety.
Proposal 6: In severe signal-obstruction (or other poor channel quality) environment, simultaneous transmission on PC5 and Uu interface should be applicable.
Proposal 7: The location based path selection can be controlled based on the map in UE’s application layer.
2.4 The priority of path selection condition
In section 2.3, we provide three conditions which should be taken into account by path selection. In practice, one or more condition(s) will exist at the same time. Therefore, the priority among these three conditions should be defined. The following table is our suggestion.
	condition
	Decision made
	priority

	Traffic based
	UE implementation
	low

	load-balance based
	eNB indication
	high

	location based (simultaneous transmission)
	UE implementation
	medium


Firstly, the traffic congestion will result in when a path is not valid.  Offloading can improve overall system performance. Therefore, the load-balance based path selection should have the highest priority. Secondly, since the pedestrian and vehicle safety is significant design criteria in V2V, location based path selection should be defined with the medium priority, for the sake of transmission robustness in e.g. signal obstruction area. In case the above two path selection conditions are not met, UE should select a appropriate path depending on the transmission traffic type.
Proposal 8: From the highest to lowest, the prior of conditions controlling path selection is: load-balance based, location based and traffic based.
3. Conclusion
In this contribution, the path selection between PC5 and Uu interface is discussed and we propose:
Proposal 1: The V2V UE’s AS can be aware of which path(s) (Uu/PC5) is (are) available and indicate it to UE’s application layer.
Proposal 2: A mapping between V2V traffic type of traffic and transmission path (Uu/PC5) should be pre-configured in UE’s application layer.
Proposal 3: For traffic-type based path selection, UE’s application is in charge of selecting the proper transmission path.

Proposal 4: When congestion occurs on Uu interface, NW can control UE to select PC5 prior to Uu, by system information or dedicated signalling.
Proposal 5: In this PC5-based V2V WI, it should not be supported to offload PC5 load to Uu interface.
Proposal 6: In severe signal-obstruction (or other poor channel quality) environment, simultaneous transmission on PC5 and Uu interface should be applicable.
Proposal 7: The location based path selection can be controlled based on the map in UE’s application layer.
Proposal 8: From the highest to the lowest, the prior of conditions controlling path selection is: load-balance based, location based and traffic based.
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