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1. Introduction
In last RAN2 meeting, two Uu V2V scenarios were agreed for RAN2 study as below, i.e. the scenario 2 (i.e. 1st bullet) and scenario 3 (i.e. 2nd bullet) in TP [1]. 
	Agreements:

RAN2 agrees to consider the following V2V scenarios for feasibility study

1. UL to DL via E-UTRAN (eNB and RSU eNB type) - higher priority for analysis study until december

2. SL to UL via UE type RSU and DL from E-UTRAN (bi-directional will also be included).  

· For the purpose of the initial evaluation we assume Rel-12 PC5 broadcast between UE and UE type RSU and Rel-12 Uu between UE type RSU and eNB

Multiple operator scenarios will be considered.  For the initial analysis a single eNB and multiple eNBs are assumed.  FFS which multiple operator scenarios are relevant and should be prioritized.  




This contribution gives our further considerations on the following three issues:
· Issue 1: RSU function for V2V service;
· Issue 2: overlapping between V2V and V2I/V2N in scenario 2;
· Issue 3: new case for scenario 3. 
2. Discussion
2.1. Issue 1: RSU function for V2V service
Following gives the definitions of RSU and each V2X service in SA TR 22.885 [2].
	Road Side Unit: an entity supporting V2I Service that can transmit to, and receive from a UE using V2I application. RSU is implemented in an eNodeB or a stationary UE. 
V2I Service: a type of V2X Service, where one party is a UE and the other party is an RSU both using V2I application.
V2N Service: a type of V2X Service, where one party is a UE and the other party is a serving entity, both supporting V2N applications and communicating with each other via LTE network entities.
Editor's Note: Definition of V2N Service may need to be further discussed.
V2P Service: a type of V2X Service, where both parties of the communication are UEs using V2P application.
V2V Service: a type of V2X Service, where both parties of the communication are UEs using V2V application.  
V2X Service: a type of communication service that involves a transmitting or receiving UE using V2V application via 3GPP transport. Based on the other party involved in the communication, it can be further divided into V2V Service, V2I Service, V2P Service, and V2N Service. 



According to these definitions, V2X services are summarized in Table-1. 
Table-1
V2X services and related parties & 3GPP transport path
	V2X service type
	APP
	Peer entity/party 
	Transport path

	V2V
	V2V
	UE<-> UE
	UE -> EUTRAN -> UE  (in Uu V2V case)

	V2P
	V2P
	UE<-> UE
	UE -> EUTRAN -> UE (in Uu V2V case)

	V2I
	V2I
	UE<-> RSU
	UE-> ENB-type RSU, ENB-type RSU-> UE (in ENB type RSU case)

	V2N
	V2N
	UE<->CN
	UE-> ENB->CN, CN->ENB-> UE


From the definitions and Table-1, we can obtain the following observations:
Observation 1: Different V2X service types support different V2X applications. 
Observation 2: RSU is an entity supporting V2I service, not for V2V service.
But in [2], the description in another paragraph listed below is not aligned with the RSU definition. 
	V2V is predominantly broadcast-based; V2V includes the exchange of V2V-related application information between distinct UEs directly and/or, due to the limited direct communication range of V2V, the exchange of V2V-related application information between distinct UEs via infrastructure, e.g., RSU.


Thus it is confused on how to support the V2V service using RSU. There are two kinds of understandings:
· Understanding 1: If the V2V message is transmitted via Uu interface, UE transmits it as V2I service via V2I Application, then eNB RSU function can receive and deal with this message; in other word, V2V message transmission is implemented by V2I&I2V.
· Understanding 2: If the V2V message is transmitted via Uu interface, UE transmits it as V2V service via V2V Application, and the RSU function in eNB needs to support V2V service. 
For understanding 1, it needs to confirm whether UE can transmit V2V message by V2I application. For understanding 2, it needs RSU to support V2V service, which is contracted with current definition in SA TR. So for the RSU function supporting in V2V service case, both understandings have questions and need some clarification in SA1. 
Proposal 1: Send LS to SA1 to clarify how to support V2V service in RSU function.  
2.2. Issue 2: overlapping between V2V and V2I/V2N in scenario 2
According to Table-1, for the 3GPP transport path, if we separate the Uu V2V scenario (i.e. scenario 2) into two cases as below, it can be also applicable for V2I and V2N service separately. 
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Figure-1 two cases in scenario 2
· Case 1: eNB level
In this case, eNB is the endpoint in E-UTRAN, and CN part is not involved in V2V message transmission. 
If RSU function is supported in eNB, this case can also applicable for V2I.
The responsibility of eNB includes:
1) Identifying this kind message: upon receiving it from UE, eNB stops forwarding it to CN, and deliver it to upper layer (e.g. RSU function/ V2V function) or processing it by itself (i.e. in AS layer); 
2) Determining the broadcast area: if there is APP function in eNB side,  APP function is responsible for it; otherwise, AS layer in eNB needs to take this task;
3) Transmitting the V2V/V2I message in the air to UE in the corresponding area. 
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Figure-2 eNB level transportation for V2I and Uu V2V service
Figure-2 gives the eNB level transportation for V2I and V2V service. 
· For V2I service, in UL direction, eNB identifies the V2I message and forward it to RSU function; RSU function processes the message and decides the broadcast area if the message needs to be forwarded to other UE; in DL direction, eNB receives the message from RSU and transmits the message in the corresponding area;
· For V2V service, there are two options:
· Option 1: similar as V2I service, there is RSU like function for V2V message, i.e. V2V function/APP. 
· Option 2: AS layer in eNB processes and forwards the V2V message in the air directly. 
In option 1, V2V function/APP takes the similar responsibility as RSU function. In option 2, AS layer in eNB takes all the responsibilities, i.e. message routing and area decision. 
· Case 2: CN level
In this case, CN is the endpoint in E-UTRAN. There is no new responsibility in eNB side, and eNB is only the tunnel for message transmission for both directions.
This case is also applicable for V2N service. The transport path (eNB rleated) is same for both services, which is given in Figure-3. 

[image: image4.emf]UE

V2V/N 

APP

AS layer

ENB

AS 

layer

UE

V2V/N 

APP

AS layer

V2V/N Service

CN

V2V/N 

APP

TNL TNL

ENB

TNL

AS 

layer


Figure-3 CN level transportation for V2I and Uu V2V service
Hence, we propose to separate the Uu V2V scenario (i.e. scenario 2) into two cases, and reuse it for both V2V and V2I &V2N service.
Proposal 2: Separate Uu V2V scenario (i.e. scenario 2) into two cases, ENB level and CN level. 
· For eNB level, it is also applicable for V2I service (eNB-type RSU);
· For CN level, it is also applicable for V2N service. 
Proposal 3: Discuss the two options in case 1 (i.e. eNB level) for V2V message routing: via APP layer or via AS layer. 
2.3. Issue 3: new case for scenario 3
There are two sub cases for scenarios 3 [3]. 
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Scenario 3B
Figure-4 two cases in scenario 3
According to the following agreement achieved in last meeting, scenario 3C (in Figure-3) is not excluded. This scenario is useful when E-UTRAN provides (backhaul) communication between UE-type RSUs while vehicles communicate only based on PC5. 
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Figure-3 Scenario 3C
Proposal 4: Propose to discuss and agree the scenario 3C. 
3. Conclusion

According to the analysis in section 2, it is proposed:
Proposal 1: Send LS to SA1 to clarify how to support V2V service in RSU function.  
Proposal 2: Separate Uu V2V scenario (i.e. scenario 2) into two cases, ENB level and CN level. 
· For eNB level, it is also applicable for V2I service (eNB-type RSU);
· For CN level, it is also applicable for V2N service. 
Proposal 3: Discuss the two options in case 1 (i.e. eNB level) for V2V message routing: via APP layer or via AS layer. 
Proposal 4: Propose to discuss and agree the scenario 3C. 
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