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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 *******************
6.x
Solution #x: V2X message transmission/reception in hybrid mode
6.x.1
Functional Description

6.x.1.1
General
This solution addresses the Key Issue #2, 5, and 6:  "V2X message transmission/reception for V2V Service and V2P Service ", "V2X message transmission/reception between a vehicle and an RSU for V2I ", and "V2X message transmission/reception with eMBMS architecture for V2X". 
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, 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 will always be able to directly receive V2V messages while in close proximity and achieve the reliability required for safety applications, regardless of mobility of the UE and network coverage. 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.  

With this mechanism, the V2X messages received from many vehicle UEs are sent to the network by the stationary UE, e.g. the RSU, which is not the source of the message. Furthermore, since the vehicles UEs are only required to receive eMBMS and not transmit, it can be in a mode where it is not necessary to attach and authenticate in EPC e.g. Receive Only Mode. Therefore, there is no privacy concern related to the use of LTE-Uu connection for the V2X message transport. In addition, there is no mobility concern regarding the use of any localized eMBMS architecture, including the local breakout points.   
Figure 6.x.1.1-1 shows the hybrid V2X operation mode.
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Figure 6.x.1.1-1 Architecture for V2X operation in hybrid mode
6.x.2
Procedures

6.x.2.1
Overall operation procedures

In this operation, UE A and UE B perform V2X transmission via PC5 and reception via PC5 and eMBMS. UE C on the other hand, performs reception via PC5, and forwards the received V2X traffic to the V2X Application Server via V1 interface, e.g. a PDN Connection established for the V2X use over LTE-Uu.  
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Figure 6.x.2.1-1 Operation procedures for hybrid V2X transmission/reception
1. UEs obtains the configuration of the V2X operation via either configuration in the UICC, ME, or via the authorization mechanism specified in 6.1. 

2. UE C, which is configured for communication with V2X Application Server, establishes a connection to the V2X Server. The connection can use fixed transport or a PDN connection dedicated for this purpose. The details of the transport mechanism are out of scope of 3GPP. 

3. UE A and B, which are configured for V2X transmission via PC5, access the radio resources for V2X transmission based on configuration obtained in step 1.

4.
All UEs listen on the V2X resources over PC5 for the direct reception.

5. UE A and B transmit the V2X traffic via PC5, and are received by all UEs.

6. UE C, which is configured to send V2X messages to V2X Application Server, decides to send some V2X traffic the V2X Application Server, based on the received V2X traffic over PC5, or local application layer decision. 

7. UE C transmits the V2X traffic to the V2X Application Server using the connection established in step 2.

8.
UE A and UE B, which are configured to receive via eMBMS in step 1, obtain the configuration of the MBMS reception, e.g. the TMGI, SAI, QCI, radio frequencies.

9.  The V2X Application Server processes the received V2X traffic, then determines the V2X downlink traffic and the corresponding areas for distribution after V2X application layer logic has been applied. 

10 - 13. The V2X traffic from the V2X Application Server is distributed to the UE A and UE B via the eMBMS system. 

Step 8 to 13 can reuse other MBMS related solutions, e.g. step 3 of 6.3.2, or 6.4.2.1.
6.x.3
Impact on existing entities and interfaces
The operation could be supported using the existing procedures over PC5, and the mechanism of current eMBMS system with enhancement documented in TS23.468.

The additional requirements on the vehicle UEs are to be able to receive PC5 and optionally MBMS traffic at the same time. This may be anyway required due to the V2V reliability reasons.   

The UEs receiving eMBMS traffic do not need to perform EMM procedures to EPC, e.g. operate in eMBMS Receive Only Mode.  
6.x.4
Topics for further study

Editor's Note: Topics for FFS will be collected for this particular functionality.
6.x.5
Conclusions

The hybrid V2X transmission/reception operation provides a reliable option that satisfies V2X transmission/reception requirements. It is not subject to privacy and mobility issues. 

This operation mode should be used as one of the bases for normative development. 
************* End of changes *******************
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