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1 Introduction

In RAN#69, the study item proposal for V2X has been approved, and the objective about Uu based V2X has been documented in the SID as below.
For support of Uu transport for V2V, and PC5/Uu transport for V2I/N and V2P services (to be completed by RAN#72 – June 2016), at least including:

a) Evaluate the feasibility of Uu transport for V2V and V2P in terms of meeting latency requirements, network coordination required, resource efficiency, and energy efficiency of UE,. [RAN1, RAN2, RAN3]

b) Identify and evaluate enhancements required to support each of eNB type and UE type RSU [RAN1, RAN2, RAN3]. According to the current SA status, RAN2 will not study solutions for UE-to-UE relaying based on a new architecture for UE-type RSU.

c) Identify and evaluate the necessity of enhancements to multi-cell multicast/broadcast for reduced latency and improved efficiency [RAN1, RAN2, RAN3].
In this contribution, we try to discuss the key scenarios and provide some observations about V2X.
2 Discussion 
2.1 Key scenario for Uu-based V2X
Currently, there are three groups of scenarios listed for V2X.
Scenario 1 supports V2X operation only based on PC5. In this scenario, a UE transmits a V2X message to multiple UEs at a local area in sidelink, and it is more appropriate for V2V and V2P service. Since it has nothing to do with Uu interface, it’s not the target scenario for V2I/N service.
Scenario 2 supports V2X operation only based on Uu. In this scenario, a UE transmits a V2X message to E-UTRAN in uplink and E-UTRAN transmits it to multiple UEs at a local area in downlink. This scenario could support all V2X service without PC5; however, since infrastructure needs to be established, the coverage of scenario 2 may be limited.
Scenario 3 supports V2V operation using both Uu and PC5 and could be regarded as the combination of scenario 1 and 2, which has PC5 on top of Uu interface. Therefore, the requirements of V2X need to consider PC5 in addition to the Uu interface.
Based on the above discussion, the key scenario for Uu-based V2X is scenario 2, and scenario 3 is the extension of scenario 2 with PC5 interface. Therefore, we need to pay more attention on scenario 2 than 1 and 3 for Uu-based V2X communication; however, different kinds of UE need to be considered in the scenario as indicated in Figure 1.
Proposal 1: It’s proposed to prioritize scenario 2 as the first priority for Uu-based V2X.
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Figure 1. Scenario 2 updating

However, since PC5 will be added on top of scenario 2, when the information is relayed by UE type RSU to or from other vehicle UE or normal UE, therefore, additional requirement assumptions, e.g. latency of each PC5 interface, need to be added when we optimize the scenario 2.
Proposal 2: It’s proposed to consider the extra requirement assumptions with considering possible sidelinks added on top of scenario 2 when we optimize that scenario.
2.2 Some Observations about Uu-based V2X
As described in previous section, scenario 2 could support all services, including V2V, V2P and V2I/N. The key advantage of scenario 2 is that there is centralized controller (E-UTRAN) deployed, therefore, the resources in the network could be well coordinated, and the QoS of different service could be guaranteed with some optimization. In comparison, when the UE is out of the coverage of E-UTRAN, the only way to coordinate the resources between different kinds of UE is based on negotiation or random selection in a shared resource pool like UE autonomous resource selection in D2D. However, the QoS of different service is hard to be guaranteed, especially when the number of UE in the specific area is quite large. Therefore,
Observation 1: The Uu-based V2X should guarantee the service QoS requirements while PC5-based V2X could do its best to satisfy the QoS requirements when UE is out of the E-UTRAN coverage

Based on previous email discussion about latency analysis, the establishment of RRC connection will cost 50ms. Since there is no limitation about the power supply of vehicle UE or UE type RSU, therefore, the Uu interface could be assumed always in connected mode after initial establishment.
Observation 2: The Uu interface could always be assumed as connected mode for vehicle UE or UE type RSU in order to save the latency of establishment procedure.
From E-UTRAN side, since all UE could communicate with infrastructure and network via Uu interface, which has already provided a very optimized way for service QoS, there is no need to support other interface for E-UTRAN radio network side, e.g. eNB or eNB type RSU.
Observation 3: The E-UTRAN side, e.g. eNB or eNB type RSU, doesn’t need to introduce any new interface.

As indicated in SA1 report, there are multiple use cases with different QoS requirements for V2X. In our understanding, at least three categories could be provided as follows. 
	Category
	Service
	Example

	Category 1
	Basic Service
	Car type, speed, trajectory, etc

	Category 2
	Emergency
	Control loss warning, forward collision warning, emergency stop, etc.

	Category 3
	Information
	Automated parking system, queue warning, etc.


Table 1. Categories of V2X Use Cases

Some of them are very urgent services which are related to safety guarantee, and some of them are not so urgent services which provide addition information to the user. Therefore, at least three categories of QoS need to be supported for different V2X use cases.
Observation 4: Three categories of QoS need to be supported for V2X use cases on Uu interface.

3 Conclusions:

In this contribution, we discuss some aspects about Uu-based V2X, and following proposals and observations are provided:

Proposal 1: It’s proposed to prioritize scenario 2 as the first priority for Uu-based V2X.
Proposal 2: It’s proposed to consider the extra requirement assumptions with considering possible sidelinks added on top of scenario 2 when we optimize that scenario.
Observation 1: The Uu-based V2X should guarantee the service QoS requirements while PC5-based V2X could do its best to satisfy the QoS requirements when UE is out of the E-UTRAN coverage

Observation 2: The Uu interface could always be assumed as connected mode for vehicle UE or UE type RSU in order to save the latency of establishment procedure.
Observation 3: The E-UTRAN side, e.g. eNB or eNB type RSU, doesn’t need to introduce any new interface.

Observation 4: Various categories of QoS need to be supported for V2X use cases on Uu interface.
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