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Abstract of the contribution: This contribution proposed a hybrid system operation with PC5 and LTE-Uu for the V2X message transmission and reception. 
Discussion

In the previous discussions, the LTE-Uu based V2X transmission/reception was subject to the reliability issues due to network coverage, mobility handling issues, privacy issues, etc. This paper proposes a new hybrid operation mode that addresses all these aspects. 

In the hybrid operation mode, a vehicle UE always transmits V2X messages via PC5, and receives on both PC5 and eMBMS interfaces. 
Certain UEs, e.g. a RSU, are configured by the network to support Uu based V2X. They will intercept the V2X messages over PC5 and process them at V2X application layer. These UEs send the processed information to the V2X Application Server via V1 interface, as specified in 6.3. The V2X Application Server could then aggregate the relevant V2X information and distribute it to the relevant areas via eMBMS system. 
In this hybrid operation mode, since the vehicle does not transmit on LTE-Uu, but rather only receives eMBMS, does not need to go into the ECM_CONNECTED mode, and therefore it does not require special mobility handling, e.g. handover optimization, or detach and re-attach procedure when SIPTO@LN is used.  Since the V2X traffic is forwarded by an RSU, the UE privacy concerns do not apply as the vehicle UE does not need to be visible to EPC and the link is not tied to a single vehicle. The localized MBMS operation could also be used in the hybrid operations, since the RSU is stationary. 

Therefore, it is proposed to document this operation mode in the TR, and use it as one of the bases of operation for normative work. 
Proposal

************* Start of changes *******************
4.1
Architectural Assumptions

Editor's note: This clause will define the underlying architectural assumptions for LTE support of V2X services.
-
Both LTE-Uu based architecture (e.g. eMBMS) and PC5 based architecture are used for supporting V2X services.
-
The LTE-Uu and PC5 based architecture may be used by a UE independently for transmission and reception, e.g. a UE can use eMBMS for reception without using LTE-Uu for transmission. 
NOTE 1: A UE using LTE-Uu based architecture for V2X communication may receive V2X message via unicast downlink. 
-
Within the context of this study, RSU is viewed as a V2X application receiving V2X messages via SGi or PC5 interface. Any other aspect is still FFS, including any special requirements for the transport aspect of V2X message from V2X application, if any.
-
ProSe discovery like feature is not required for V2X Services (TS 23.303 [5] clause 5.3 ProSe Direct Discovery). 

NOTE 2:
ProSe discovery function can be used by a V2X supporting UE but that is up to UE implementation.
NOTE 3:
In this TR, it is assumed that V2X application can handle the user authenticity and message integrity.  It is SA3 responsibility to determine if such assumptions are correct.
************* Start of changes *******************
Annex X: 
(Informative) Example Hybrid deployment options using LTE-Uu based architecture and PC5 based architecture
X.1
PC5 based V2X communication with eMBMS reception
In this operation mode, a V2X capable UE always transmits the V2V/V2P or V2I messages via PC5. The V2X capable UE receives V2V/V2P or V2I messages via PC5 and optionally (if configured) via eMBMS. 
A stationary infrastructure entity acting as a UE, e.g. a RSU, receives V2X messages via PC5, and forwards the application layer processed V2X messages to a V2X Application Server via V1 interface, e.g. using a PDN connection over LTE-Uu or other type of connection (for example fixed). The V2X messages processed by the V2X Application Server can be distributed to V2X capable UEs via the eMBMS system as required.   

In this manner, a V2X capable UE can directly receive V2V messages from other UEs in close proximity. Additionally, in this mode the mobile network provides information from an extended range and satisfies the needs of soft safety (e.g. situational awareness at range) or will enable more advanced driving assistance applications. This combined sources of information are especially useful in high density use cases, where the UE may not be able to reliably receive direct V2X messages from distant vehicles over PC5.  

X.2
Simultaneous LTE-Uu based V2X and PC5 communication
In this operation mode, a UE Type RSU (RSUs implemented as stationary UEs) use simultaneous PC5 one-to-all ProSe Direct Communication, and LTE-Uu V2X Communication. 

RSUs implemented as stationary UEs (UE type RSUs) receive V2X messages from V2X UEs over PC5 and sends application layer processed messages to the V2X Application Server in the operator network over SIPTO@LN connection over LTE-Uu. 
The V2X Application Server in operator network processes the message to determine the target area and the size of the area where the V2X message needs to be distributed. V2X Application Server may coordinate and communicate with other V2X Application Servers for the determination of the target area and distribution of V2X messages in the target area. V2X messages are delivered downlink in the target distribution area using mechanism configured to be suitable for the target area, e.g. via MBMS or unicast. The unicast downlink can be over SIPTO@LN connection to the stationary UEs (UE type RSU).
A RSU implemented as stationary UEs (UE type RSUs) may decide to send the received messages via PC5 communication to other vehicle UEs based on application layer logic. 
In this manner, a normal V2X capable UE always directly receive V2V messages from other UEs in close proximity over PC5. The UE that implemented as RSU makes use of LTE-Uu and PC5 for V2X communication at the same time (for different messages). 
************* End of changes *******************
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