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1 Introduction
According to the SA1 TR36.885 [2] and the RAN SID [1], 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 eNB or a stationary UE.

So basically it is understood as a logical function to be implemented in an eNB or a stationary UE.
In this contribution the scenario and requirement of RSU and enhancement are discussed.
2 RSU operation scenarios
According to TR36.885, RSU operation scenarios can be divided into three situations: 
· For V2I/I2V, both eNB-type RSU and UE-type RSU are supported.
As shown in Figure 1, “I” is replace by eNB-type RSU (only using Uu link) or UE-type RSU (only using PC5 link). 
· For V2V, both eNB-type RSU and UE-type RSU are supported.
As shown in Figure 2, eNB-type RSU （using Uu link）acts as a relay node between vehicle UEs, or UE-type RSU (using both Uu link and PC5 link) acts as a relay node between E-UTRAN and vehicle UEs. 
· For V2P/P2V, only eNB-type RSU is supported.

As shown in Figure 3, eNB-type RSU (only using Uu link) acts as a relay node between vehicle UEs and pedestrian UEs.
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Figure 1: For V2I/I2V, “I” is eNB-type RSU or UE-type RSU
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Figure 2: For V2V, both eNB-type RSU and UE-type RSU are supported
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Figure 3: For V2P/P2V, only eNB-type RSU is supported
3 Recognition of eNB-type RSU/UE-type RSU
3.1 The necessary of recognition
When vehicle UE or pedestrian UE communicates with eNB-type RSU, if it cannot distinguish eNB-type RSU from legacy eNB, it will possibly always transmit V2X message to the legacy eNB. However, the legacy eNB does not deal with V2X messages in which this will lead to a lot of unnecessary power consumption of vehicle UEs or pedestrian UEs. So, eNB-type RSU needs to be recognized from legacy eNB by vehicle UEs or pedestrian UEs. 
Compare to normal vehicle UE, UE-type RSU has a fixed position and higher antenna in which it is more superior to act as a synchronization source. Furthermore, it is not precluded that UE-type RSU can have simple control ability under the control of eNB. So, UE-type RSU needs to be recognized from normal vehicle UEs by vehicle UEs or pedestrian UEs.
Proposal 1: It is necessary to recognize eNB-type RSU from legacy eNB and UE-type RSU from normal vehicle UE.
3.2 Recognition method
For eNB-type RSU, the information to identify RSU does not involve the physical layer, which should be carried by SIB messages. 
For UE-type RSU, there are several physical layer methods to distinguish: 
1. A dedicated RNTI can be allocated to UE-type RSU. When vehicle UEs receive synchronization signal from UE-type RSU it can identify it by detecting RNTI. 
2. Introducing one more bits or using the existing reserved bits in UE-type RSU’s PSBCH to indicate.
3. UE-type RSU sends different scheduling assignment (SA) information from vehicle UE, i.e. using the existing 1 bit in SA content to distinguish.
4. Introducing a new root index for synchronization signal sent by UE-type RSU
Proposal 2: Using higher layer information to recognize eNB-type RSU and using physical layer information to recognize UE-type RSU.
4 UE-type RSU acts as sync source
Since UE-type RSU has a fixed position and sends more stable signal than normal vehicle UEs, it is more suitable to act as a synchronization source. 
In the in-coverage scenario, similar to normal vehicle UEs, whether UE-type RSU synchronizes to eNB timing or GNSS timing depend on eNB. In this case, for normal vehicle UEs, the priority of synchronization source of UE-type RSU is only second to eNB or GNSS. 
In the out-of-coverage scenario, when GNSS can be received by UE-type RSU, it will synchronize to GNSS timing. Otherwise, it will send local timing of itself. In this case, if normal vehicle UEs cannot reach both eNB and GNSS, it will synchronize to UE-type RSU.
Proposal 3: UE-type RSU is more suitable to act as synchronization source and its priority is only second to eNB or GNSS. 
5 Conclusions
In this contribution the scenario and requirement of RSU and enhancement are discussed. We propose the following: 

Proposal 1: It is necessary to recognize eNB-type RSU from legacy eNB and UE-type RSU from normal vehicle UE.
Proposal 2: Using higher layer information to recognize eNB-type RSU and using physical layer information to recognize UE-type RSU.

Proposal 3: UE-type RSU is more suitable to act as synchronization source and its priority is only second to eNB or GNSS.
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