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1.
Discussion

In order to study and evaluate the requirements from TR 22.885, it is desirable to have a reference architecture such that different aspects of the system can be referred to clearly. 

In this paper, an initial reference architecture is proposed, and also the issue related to the term RSU is reviewed.  

2.
Reference Architecture for study

Based on the use cases defined in TR 22.885, there are three groups of services: V2V, V2I/V2N, and V2P. Therefore, the reference architecture is introduced below to cover the three different aspects. 
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Figure 1. Reference architecture for V2X

The new functions are defined as following:

V2X Control Function: the logical function that is used for network related actions required for V2X. It is similar to the ProSe Function (for the use of PC5 communication).
The reference points are defined as following:

V1: This is the reference point between the V2X Applications, and it is out of scope of 3GPP. 

V2: This is the reference point between the V2X Application and the V2X Control Function in the operator's network.

V3: This is the reference point between a V2X enabled UE and the V2X Control Function in the operator's network.
V4: The reference point between the HSS and V2X Control Function in the operator's network.
LTE-Uu: This is the reference point between the V2X enabled UE and the E-UTRAN.  
PC5: This is the reference point between the V2X enabled UEs for V2V, V2I, and V2P services. 

3.
Definition of RSU

In the study item description (SP-150852), an objective has been raised for the RSU:

- 
Investigate and evaluate necessary architecture enhancements to support the roadside unit (RSU) as defined in TR 22.885; 
Within the TR 22.885, the RSU is defined as:
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. 
The RSU is intended to be used for the V2V, V2P or V2I services based on the following consolidated requirements documented in clause 7.2 of TR 22.885:

[CPR-005]
The E-UTRAN shall be capable of supporting a communication range sufficient to give the driver(s) ample response time (e.g. 4 seconds) even when an RSU is involved.
[CPR-011]
The E-UTRA(N) shall be able to support a maximum frequency of 10 V2X messages per second per V2X entity (e.g., UE and RSU).
[CPR-014]
The E-UTRA(N) shall be capable of transferring V2X messages between two UEs supporting V2V/P Service, directly or via an RSU, with a maximum latency of 100ms.
[CPR-016]
The E-UTRA(N) shall be capable of transferring V2X messages between a UE supporting V2I Service and an RSU with a maximum latency of 100ms.
[CPR-022]
A UE using V2I application shall be able to receive a V2X message from an RSU, even when the RSU implemented as a UE is out of coverage or when the RSU implemented as an eNB is operating as an isolated eNB.
[CPR-024]
An RSU shall be able to transmit V2X messages to a UE supporting V2X Service, if requested by the V2X Service layer.

[CPR-025]
An RSU shall be able to deliver V2X messages to an application server and/or to other RSUs, if requested by the V2X Service layer.
[CPR-031]
The E-UTRAN shall be capable of transferring V2X messages between UE supporting V2V and/or V2P Service and between UEs and RSU supporting V2V and/or V2I Service with a maximum absolute velocity of 160 km/h.
The use of RSU can be classified as two types: terminates the V2X application logic, or does not terminate the V2X application logic. 
Following figures shows the different cases
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Figure 2. RSU is a UE and terminates the V2X application logic
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Figure 3. RSU includes a eNB and terminates the V2X application logic
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Figure 4. RSU is a UE and the V2X application logic is in the network
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Figure 5. RSU is an eNB and the V2X application logic is in the network

Based on the above diagrams, it is clear that from a system architecture point of view, the RSU does not need to be a new logical entity in the system. It should be either UE or eNB. The construction of the RSU also does not affect the architecture study, since the reference point needs to be studied are still the PC5 or Uu. 
Therefore, it can be concluded that in the reference architecture for V2X, there is no need to introduce RSU as a new entity. 
4.
Proposal

It is proposed to document the reference architecture and reference points in section 2 and 3 in the TR 23.785 to help future discussion.  
********* Start of change **************
4.1
Architectural Assumptions
Editor's Note: This clause will define the underlying architectural assumptions for LTE support of V2X services.
4.1.x
PC5 based V2X Architecture
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Figure 4.1.x-1: Reference architecture for V2X (PC5 based)
The new functions are defined as following:

V2X Control Function: the logical function that is used for network related actions required for V2X. 
Editor’s Note: Any requirements beyond provisioning and configuration from V2X Control Function are FFS.
Editor’s Note: Whether V2X Control Function can be part of the ProSe Function or the V2X Application Server is FFS.
Editor’s Note: Impacts from QoS handling for V2X in the architecture are FFS.
The reference points are defined as following:

V1: The reference point between a V2X application and the V2X application server.
Editor’s Note: V1 is out of scope of SA2 but is FFS whether it is out of scope of 3GPP.
V2: This is the reference point between the V2X Application and the V2X Control Function in the operator's network. The V2X Application may connect to V2X Control Functions belonging to multiple PLMNs.
V3: This is the reference point between a V2X enabled UE and the V2X Control Function in the operator's network.
V4: The reference point between the HSS and V2X Control Function in the operator's network.
V5: This is the reference point between the V2X Applications. 

Editor’s Note: V5 is out of scope of SA2 but is FFS whether it is out of scope of 3GPP.
LTE-Uu: This is the reference point between the V2X enabled UE and the E-UTRAN.  

PC5: This is the reference point between the V2X enabled UEs for V2V, V2I, and V2P services. 
Editor’s Note: Enhancements to PC5 may be needed to support V2X.
********* Next change **************
Annex X: Road Side Unit (RSU) considerations

With the reference architecture in clause 4.1, Road Side Unit (RSU) is an implementation option which includes at least a stationary UE or an eNB instead of a new functional entity. Following are the possible examples of RSU implementations. 
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Figure X-1: RSU includes a UE and terminates the V2X application logic
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Figure X-2: RSU includes a eNB and terminates the V2X application logic







Based on the above diagrams, the RSU contain at least either a UE or an eNB. The reference points that need to be studied are PC5 and LTE-Uu. 
Editor’s Note: It is FFS on how a V2X message from RSU is transmitted to other RSU(s) or to UE(s) or to the application server.

********* End of changes **************
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