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1. Introduction
There are two links for V2V service transmission, PC5 V2V and Uu V2V. This contribution provides our considerations on theV2V/PC5 link selection/switching issue:
· Issue 1: Uu V2V and PC5 V2V selection;
· Issue 2: Uu V2V and PC5 V2V switching.
2. Discussion
2.1. Issue 1: Uu V2V and PC5 V2V selection
Following is the definition of V2V service in 22.885. 
	V2V is predominantly broadcast-based; V2V includes the exchange of V2V-related application information between distinct UEs directly and/or, due to the limited direct communication range of V2V, the exchange of V2V-related application information between distinct UEs via infrastructure supporting V2X Service, e.g., RSU, application server, etc. 


According to the definition, it can be seen that PC5 V2V is the primary link for V2V transmission, and Uu V2V is the supplementary link when there is some problem in PC5 V2V. In addition, PC5 V2V directly delivers message between UEs, without going via a network link. Transmission via PC5  is beneficial in reducing the latency and it also saves the resource in Uu interface and in the network.  
Hence, for network side, Uu/PC5 link selection should follow the rule that PC5 V2V is the primary and Uu V2V is just the supplementary. 
Proposal 1: For V2V transmission, PC5 V2V is the primary link, and Uu V2V is the supplementary link.
For UE side, which link is used for V2V transmission should be considered? There are two methods:
· Method 1: based on static/semi-static configuration from network
Based on the deployment and city layout, network gives the static mapping between the V2V link and area/location, and configures it to UE via APP and RRC layer. 
Based on the configuration, UE selects the corresponding V2V link based on its location.
· Method 2: based on UE dynamic selection
Based on the Uu/PC5 link monitoring, e.g. link quality and traffic congestion, UE selects the PC5 link or Uu link for V2V message transmission according to some rule, e.g. select the link with good quality. 
For method 1, it needs network to have accurate and up to date knowledge of the city layout, otherwise, the configuration on the V2V link would not be appropriate. Appropriate selection of V2V link is important to avoid the incident in some cases. To avoid it, some new mechanism is needed, e.g. MDT, to help network update the mapping information. For method 2, since UE can obtain the link information in current location timely, it is more effective than method 1. But currently link quality/ traffic congestion is lacking on the PC5 interface, and it needs further study.
Proposal 2: For the V2V link selection, both network based and UE based selection should be considered. 
2.2. Issue 2: Uu V2V and PC5 V2V switching
In case of Uu and PC5 link switching, the following issues need to be considered:
· Issue 1: how to guarantee the 100ms latency requirement of V2V message delivery between UEs during the link switching?
· Issue 2: how to accurately and timely judge the degrading link qualities?
· Issue 3: how to guarantee the V2V message not lost during the link switching?
Considering these issues, there are two directions:

· Direction 1: resolve these issues;

· Direction 2: avoid the switching as much as possible. 
For direction 1, some enhancements are needed, listed as below:

· Enhancement 1: V2V message is transmitted on both links during the switching period;
· Enhancement 2: the new link is established in advance before it becomes the primary link.

Proposal 3: RAN2 is proposed to further study the enhancements on the V2V link switching. 
For direction 2, there are two solutions:
· Solution 1: UE always transmits V2V message on two links;
· Solution 2: network deploys the RSU to avoid Uu/V2V link switching. 
For solution 1, since UE always transmits data on both links, at least the message on one link can be delivered to receiver, reliability and latency can be guaranteed. But the resource utilization is decreased which is not good for the system capacity. 
For solution 2, since the RSU is static and can relay message from PC5 link to Uu link, in case of the PC5 hole, RSU can relay the message from transmitter to the network for help. UE can always transmit data on PC5 link. In this solution,  via the RSU help, there is no problem on the reliability and latency of V2V message delivery in case of PC5 hole, and he capacity is also not impacted. 
Proposal 4: To avoid PC5/Uu V2V link switching. RSU should be supported for V2V message relaying. 
In order to avoid possible switching between PC5 V2V and Uu V2V, RSU should be included in the scenario 1, 2 and 3 as illustrated below.  
Table-1 RSU related scenarios
	Scenario 
	Description

	Scenario 1
UE – UE type RSU – UE
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	Scenario 2
UE  –  eNB type RSU (overhearing on PC5) –  UE
	Note:  It is up to E-UTRAN implementation whether E-UTRAN can also receive a V2X message in sidelink.
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	Scenario 3:
UE –> UE type RSU –> eNB –>  UE type RSU –> UE
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Proposal 5: Above scenarios are proposed to be included in TR. 
3. Conclusion

According to the analysis in section 2, it is proposed:
Proposal 1: For V2V transmission, PC5 V2V is the primary link, and Uu V2V is the supplementary link.
Proposal 2: For the V2V link selection, both network based and UE based selection should be considered. 
Proposal 3: RAN2 is proposed to further study the enhancements on the V2V link switching. 
Proposal 4: To avoid PC5/Uu V2V link switching. RSU should be supported for V2V message relaying. 
Proposal 5: Above scenarios are proposed to be included in TR. 
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