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Discussion
1. Introduction
In RAN Plenary #70 meeting, the new WI on support for V2V services based on LTE sidelink has been approved [1]. Its objective is to specify LTE sidelink enhancements for V2V services defined in SA1 TR 22.885. In this contribution, we focus on the issue which may be caused by the switching between PC5 and Uu and provide our view on it.

2. Discussion

According to the WID [1], the switching between PC5 and Uu for transport of V2V message should be supported which can be referred to 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]
When a mechanism to select between PC5 and Uu as text above is performed in each eNB, the distribution of PC5 and Uu resources used for transport of V2V message on each eNB may be different. In other words, according to current radio resource condition of each eNB, some eNB may select more PC5 resource than Uu resource while other eNB may select more Uu resource than PC5 resource. There may be different use cases:
· Use case 1: Handling edge UEs within the eNB which supports switching mechanism between PC5 and Uu

· Use case 2: HO between eNBs which support switching mechanisms between PC5 and Uu

Use case 1
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Figure 1. Handling edge UEs within eNB which support switching mechanism between PC5 and Uu
eNB A and B is neighbouring eNB each other. For transport of V2V message, 50% of PC5 and Uu resources respectively in eNB A is using and 100% and 20% of PC5 and Uu resources respectively in eNB B is using. It is assumed that UE 1, 2 and 3 are in RRC Connected. UE 1 and 2 use Uu resource of eNB A but close to eNB B and UE 3 uses PC5 resource of eNB B but close to eNB A as shown in Figure 1.
eNB A wants to switch the resource which UE 1 and 2 is using from Uu to PC5 since UE 1 and 2 have poor radio condition and it has allocable PC5 resource. If eNB A does not know the rate of use of PC5 resource for eNB B, it may switch the resource of UE 1 and 2 from Uu to PC5. The PC5 resource used for V2V message transmission of UE 1 and 2 may interfere with V2V message transmission of UE 3 and vice versa. As a result, communication range of each UE decreases due to the interference each other. If eNB A can know the rate of use of PC5 resource for eNB B, it does not switch the resource of UE1 and 2 from Uu to PC5.

Observation 1: In order to adjust the number of edge UEs switched to use PC5 resource for transport of V2V message, signalling between neighbour eNBs is necessary to indicate the rate of use of PC5 resource for neighbour eNB.
Use case 2
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Figure 2. HO between eNBs which perform switching mechanism between PC5 and Uu
eNB A and B is neighbouring eNB each other. Each eNB has the rate of use of PC5 and Uu resources which is identical to Use case 1. It is assumed that UE 1 is in RRC Connected in eNB A and uses PC5 resource for transmitting V2V message. Also, UE 1 is moving toward eNB B.

As shown in Figure 2, if eNB A does not know the rate of use of PC5 resource for eNB B while it decides HO of UE 1, it sends to eNB B the information related to PC5 of UE 1 including HANDOVER REQUEST message. However, because there is no more PC5 resource which eNB B can allocate, HOF will happen. So, though UE 1 has V2V message which it should send, it may not transmit that message until eNB B allocates Uu resource to UE 1. If eNB A know the rate of use of PC5 resource for eNB B, it performs HO after switching UE1’s resource from PC5 to Uu.
Observation 2: In order to avoid HOF of the UE who uses PC5 resource for transport of V2V message, signalling between neighbours eNBs is needed to indicate the rate of use of PC5 resource for neighbour eNB.
Based on the observations above, the following is proposed:
Proposal: It should be considered to exchange the rate of use of PC5 resource between neighbour eNBs.

3. Conclusion
In this contribution, we focused on the issue which may be caused by the switching between PC5 and Uu and provided our view on it. The following proposal is kindly suggested to RAN3:
Proposal: It should be considered to exchange the rate of use of PC5 resource between neighbour eNBs.
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