3GPP TSG-RAN WG3 Meeting #91
R3-160184
St. Julian’s, Malta, 15 - 19 February, 2016
Agenda item:

11
Source:
LG Electronics Inc.
Title:
Discussion on switching between PC5 and Uu based V2V
Document for:

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:
The objectives of this work item are to specify LTE sidelink enhancements for V2V services defied in [SA1 TR: TR 22.885]. Specification work in this item should start from the relevant outcome of the feasibility study on LTE-based V2X [RAN TR: TR 36.885].
As can be seen from TR 22.885, some V2I services have quite similar requirements as V2V in terms of packet size, transmission frequency, latency requirement etc. This work item does not preclude some V2I services be naturally supported with functionalities specified in this work item.
The detailed objectives are as follows:
1) To specify enhancement to sidelink physical layer structure necessary for V2V services [RAN1]
2) To specify enhancement to sidelink synchronization procedure necessary for V2V services [RAN1, RAN2]

a) Low priority is given to enhancements to Rel-12/13 SLSS-based synchronization.
3) To identify what are necessary sidelink resource allocation enhancement option(s) among the ones captured in TR 36.885 for V2V services and specify the identified option(s) [RAN1, RAN2]

4) To specify a solution/requirement (if needed) for coexistence of PC5-based V2V operation and legacy Uu operation with LTE in the same carrier frequency [RAN1] and in an adjacent carrier frequency [RAN4] 
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 enhancentment for V2V is not the scope of this WI.
When a mechanism to select between PC5 and Uu as highlighted text is performed in each eNB, the occupancy rate of PC5 and Uu resources 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 and uses PC5 resource for transmitting V2V message as shown in Figure 1. Also, there are UE 1 and 2 in eNB A but close to eNB B and there is UE 3 in eNB B but close to eNB A. If eNB A does not know the occupancy rate of PC5 resource for eNB B, it may allocate to UE 1 and 2 radio resources which interferes with transmitting V2V message of UE 3. So, though UE 3 conveys V2V message on radio resource allocated by eNB B, UEs within its communication range may not receive that message.
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. Like Use case 1, each eNB has the same occupancy rate of PC5 and Uu resources. It is assumed that the UE 1 in eNB A is in RRC Connected and uses PC5 resource for transmitting V2V message. As shown in Figure 2, if eNB A decides HO of the UE 1 while it does not know the occupancy rate of PC5 resource, 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 the UE 1 has V2V message to be sent, it may not transmit them until it performs switching between PC5 and Uu and then obtains Uu resource from eNB B.
Proposal: It is suggested to consider several use cases above for better supporting the switching mechanism between PC5 and Uu.

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 is suggested to consider several use cases above for better supporting the switching mechanism between PC5 and Uu.
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