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1 Introduction

In the study item “Study on LTE support for Vehicle to Everything (V2X) services”, SA1 has investigated the types of V2X and corresponding key use cases. In the definition, RSU (Road Side Unit) has been defined as an entity supporting V2I Service that can transmit to and receive from a UE using V2I application. However, SA1 has not investigated the RSU related scenarios and corresponding issues. 

As described in TR 22. 885 [1], there are two types of RSU, one is implemented in eNB, and the other is implemented in stationary UE. And the eNB type RSU is much similar as eNB, and could locate in eNB and work in eNB style. It could be the connection between the vehicle UE and the server located in the network. However, for the UE type RSU, it could be the complementary entity in the wireless network, but the scenario has not been identified very clear.

Therefore, in this contribution, we try to provide more UE type RSU related scenarios in addition to those ones defined in previous RAN2 meeting, and furthermore, we also try to briefly discuss the UE type RSU and provide some observations
2 Discussion
2.1 UE Type RSU Related Scenarios
In RAN2#91bis and RAN2#92 meeting, the V2V related scenarios have been discussed, and some key scenarios have been added in the TR. Currently, there are three groups of scenarios listed in the TR [2] as follows:

Scenario 1: This scenario supports V2V operation only based on PC5. In this scenario, a UE transmits a V2X message to multiple UEs at a local area in sidelink.
Scenario 2: This scenario supports V2V 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.
Scenario 3: This scenario supports V2V operation using both Uu and PC5.
However for scenario 1, currently only one scenario which covers the vehicles are linked with sidelink is indicated, but with the introduction of UE type RSU, there is another scenario which could also be added in the category as indicated in Figure 1.
In addition to scenario 3, another scenario other than 3a and 3b is identified as indicated in Figure 2.

Since those two scenarios are very important when we evaluate the latency and capacity, if they are not considered in the evaluation at least for solutions, there may be some deviation of the analysis and the corresponding solution, which may lead to the requirements could not be satisfied in some scenarios. Therefore, we propose to add those two scenarios in the TR, and consider them in the evaluation.

Proposal 1: it’s proposed to add the two scenarios in the TR and consider them in the following evaluation.
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Figure 1. Scenario 1b
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Figure 2. Scenario 3c
Besides, since the UE type RSU will work with eNB type RSU together, it’s not confirmed in SA1’s report the relationship of those two types of entity, and there are at least two questions left:

Question 1: Whether the UE type RSU is only deployed for coverage extension for those vehicles out of coverage or sending specific signal to those vehicles in coverage?
Since in TR 22.885, the use case of UE type RSU is clearly described in section 5.19. In the description of that section, UE type RSU like RSU C is deployed for sending specific signal, e.g. traffic light signal information; besides, in the same section, some RSUs like RSU D seems deployed for extending the coverage. Therefore, we would like to understand, whether this two use cases are the only use cases for UE type RSU.
Question 2: Whether the UE type RSU has same equality with eNB type RSU?

Since the UE type RSU works as a stationary UE in the network, it will be much more flexible for deployment than eNB type RSU, which may need to be connected to the server in the core network via wired backhaul. However, what’s the relationship between eNB type RSU and UE type RSU needs to be clarified. Therefore,

Proposal 2: It’s proposed to send LS to SA1 to clarify the questions remained unclear, which are important for designing the solutions. 
2.2 UE Type RSU Related Observations
As described in the definition of UE type RSU, this kind of entity should work as stationary UE, which means that the backhaul should be wireless. Furthermore, since it is defined to be stationary, the mobility function of UE type RSU itself could be cut out.
Observation 1: The backhaul of UE type RSU is wireless, and the mobility function of UE type RSU itself could be cut out.
Although the UE type RSU is described as stationary UE, however, since it is supposed to sending important information to the vehicle UEs or relaying UE information back to the network, it should not enter to the idle mode or even to be powered off. Furthermore, it is deployed by operators of V2X network, thus the power supply will not be a problem. Therefore,
Observation 2: UE Type RSU needs to be kept in connected mode.
From backhaul perspective, the UE type RSU needs to communicate with the network via Uu interface when it is in coverage. On the other hand, the UE type RSU also needs to transmit and receive information from UE via sidelink when sending some specific information or when the UE is out of the coverage of eNB type RSU. Therefore, from specification design and product implementation perspective, 
Observation 3: UE type RSU needs to support both Uu interface (with the network) and sidelink (with vehicle UEs).
Since the UEs are supposed to communicate with each other via sidelink if it is covered by UE type RSU, therefore, the characteristic of broadcasting for sidelink could be reused for information exchanging. As defined by sidelink interface, the mobility could be naturally supported. For example, when one UE vehicle would like to share the information with the UE type RSU and other UEs, it can broadcast the information periodically while it is moving. The UE type RSU could also broadcast the information to much broader area after it received the information. In this procedure, no specific mobility handling mechanism like re-selection or handover is needed.

Observation 4: UE type RSU doesn’t need to support the mobility handling function.

3 Conclusions:

In this contribution, we discuss some issues about UE type RSU, and following proposals and observations are provided:
Proposal 1: it’s proposed to add the two scenarios in the TR and consider them in the following evaluation.

Proposal 2: It’s proposed to send LS to SA1 to clarify the questions remained unclear, which are important for designing the solutions. 

Observation 1: The backhaul of UE type RSU is wireless, and the mobility function of UE type RSU itself could be cut out.
Observation 2: UE Type RSU needs to be kept in connected mode.

Observation 3: UE type RSU needs to support both Uu interface (with the network) and sidelink (with vehicle UEs).
Observation 4: UE type RSU doesn’t need to support the mobility handling function.
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-------------------------------------------------------------Text Proposal Started------------------------------------------------------
General Description
This scenario supports V2V operation only based on PC5.
4.1.1.1 Scenario 1A

In this scenario, a UE transmits a V2X message to multiple UEs at a local area in sidelink.


[image: image3.emf]E-UTRAN

SL


Figure 4-1: Scenario 1A
4.1.1.2 Scenario 1B

In this scenario, a UE transmits a V2X message to multiple UEs in sidelink. One of the receiving UEs is a UE type RSU which receives the V2X message in sidelink and transmits it to other UEs locally in sidelink.
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Figure 4-2: Scenario 1B
4.3.1 General Description

This scenario supports V2V operation using both Uu and PC5.

4.3.1.1 Scenario 3A

In this scenario, a UE transmits a V2X message to other UEs in sidelink. One of the receiving UEs is a UE type RSU which receives the V2X message in sidelink and transmits it to E-UTRAN in uplink. E-UTRAN receives the V2X message from the UE type RSU and then transmits it to multiple UEs at a local area in downlink. 

To support this scenario, E-UTRAN performs uplink reception and downlink transmission of V2X messages. For downlink, E-UTRAN may use a broadcast mechanism. It is FFS whether E-UTRAN also supports RSU function in this scenario.
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Figure 4-4: Scenario 3A
4.3.1.2 Scenario 3B

In this scenario, a UE transmits a V2X message to E-UTRAN in uplink and E-UTRAN transmits it to one or more UE type RSUs. Then, the UE type RSU transmits the V2X message to other UEs in sidelink.

To support this scenario, E-UTRAN performs uplink reception and downlink transmission of V2X messages. For downlink, E-UTRAN may use a broadcast mechanism. It is FFS whether E-UTRAN also supports RSU function in this scenario.
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Figure 4-5: Scenario 3B
4.3.1.2 Scenario 3C

In this scenario, a UE transmits a V2X message to other UEs in sidelink. One of the receiving UEs is a UE type RSU which receives the V2X message in sidelink and transmits it to E-UTRAN in uplink. E-UTRAN transmits it to one or more UE type RSUs. Then, the UE type RSU transmits the V2X message to other UEs in sidelink.

To support this scenario, E-UTRAN performs uplink reception and downlink transmission of V2X messages. For downlink, E-UTRAN may use a broadcast mechanism. It is FFS whether E-UTRAN also supports RSU function in this scenario.
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Figure 4-6: Scenario 3C
-------------------------------------------------------------Text Proposal Ended------------------------------------------------------
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