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1 Introduction

The following RAN3-related objectives are listed in the approved V2X SID [1]:

· Evaluate whether Rel-15 NR Uu and LTE Uu interfaces will support advanced V2X user cases – identify enhancements, if any, needed to meet such use cases;

· In coordination with SA2, study if additional mechanisms are required to decide on LTE vs. NR, PC5 vs. Uu shall be used for operation.

In this paper we will review the current V2X mechanisms in LTE and provide some initial observations for guidance.
2 Discussion
2.1 Review of V2X Signaling in RAN3
Currently V2X is supported in RAN3 through the V2X Authorized and the UE Sidelink Aggregate Maximum Bit Rate IEs, signaled over S1 and X2 [2]
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[3]. Their structure is shown below for reference.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Vehicle UE
	O
	
	ENUMERATED (authorized, not authorized, ...)
	Indicates whether the UE is authorized as Vehicle UE
	-
	-

	Pedestrian UE
	O
	
	ENUMERATED (authorized, not authorized, ...)
	Indicates whether the UE is authorized as Pedestrian UE
	-
	-


Table 1 V2X Services Authorized IE.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	 UE Sidelink Aggregate Maximum Bit Rate
	M
	
	Bit Rate 9.2.1.19
	Value 0 shall be considered as a logical error by the receiving eNB.


Table 2 UE Sidelink Aggregate Maximum Bit Rate IE.

The "V2X services authorized" indication sent to target NG-RAN denotes the UE is authorized to use V2X communication over PC5 as Vehicle UE, Pedestrian UE or both.

The UE-PC5-AMBR is sent to target NG-RAN for the resources management of UE's PC5 transmission in V2X communication.

The concept behind the authorization IE is that since V2X uses radio resources already in use by other UEs in the same cell, the UE needs authorization from the serving eNB before transmitting in the sidelink, to avoid creating excessive radio interference. This same principle should hold true also in NR V2X.
Proposal 1: Similarly to LTE, also in NR a V2X-capable UE shall transmit in the sidelink only if authorized by the serving gNB; this authorization is signaled over NGAP and XnAP.

During discussions in LTE, the 2 use cases for V2X UEs were “pedestrian” and “vehicle” type UEs. These two types of UEs were likely to access the sidelink in different ways and with different types of traffic (e.g. vehicle UEs are likely to transmit more information, hence providing a higher chance for radio interference, than pedestrian UEs). For this reason, it was decided to introduce different codepoints for V2X authorization. 
It was also observed that in principle it was not precluded that the same UE could access both types of services (e.g. a “pedestrian” UE could be plugged into a car dashboard becoming a “vehicle” UE, or vice versa). This led to the current encoding for the V2X Authorized IE. We believe the same should be supported, as baseline, in NR. Additional use cases are FFS.
Proposal 2: NR V2X UE authorization should allow at least “vehicle” and “pedestrian” services authorization, not precluding a UE being authorized for both at the same time.

It seems beneficial to also maintain the possibility to limit the data rate for sidelink, similarly to LTE. We should also keep in mind that in the sidelink, one UE’s DL is another UE’s UL, so it is pointless to differentiate between the two.
Proposal 3: Signaling the UE sidelink AMBR should be supported in NGAP and XnAP.

2.2 Selecting Between Uu and PC5 for V2X Services

This discussion already took place in the scope of LTE. At the time, it was observed that enforcing the use of V2X over Uu vs. PC5 can be done by the eNB by controlling the transmission grants over Uu for the UE, with no network signaling impact. This seems like a reasonable working assumption to make also for NR, although it is also to be noted that a more detailed discussion is likely out of RAN3 scope. RAN3 should probably wait for RAN2 progress on this issue.

Proposal 4: WA: Enforcing the use of V2X over Uu vs. PC5 should be possible by the eNB by controlling the transmission grants for the UE, with no network signaling impact; monitor RAN2 progress on this issue
A UE may support multiple RATs over PC5 and Uu reference points, including LTE and NR. Therefore, for such UE, the V2X capability indication (UE-PC5-AMBR sent to NG-RAN) and V2X related information can be per RAT.
Proposal 5: RAN3 should consider the possibilities whether the NR V2X Service Authorization and UE AMBR can be per PC5 RAT (i.e., per gNB/eNB) and coordinate with the other WGs on this solution.
Proposal 5bis: RAN3 should consider if additional subscription parameters will be needed for eV2X communication
2.3 Support of New Use Cases and Their Impact
Four use case groups have been identified by SA1 for advanced V2X: vehicles platooning, extended sensors, advanced driving and remote driving. To satisfy these use cases, the eV2X system needs to support both the V2X requirements as specified in [4], and the eV2X requirements as specified in [5].
To ensure the support of eV2X use cases in NR, the following issues need to be studied:

· What parameters should be considered as input to PC5 RAT selection for each V2X application (QoS, operator policy, UE capabilities, etc.)
· It can be expected that vehicles move fast and cross over to different countries/PLMNs, and it seems highly desirable that V2X traffic should have consistent QoS across PLMNs. For this reason, it seems beneficial to coordinate QoS parameters (e.g. 5QI etc.) for V2X across PLMNs. 

· Investigating if the current authorization and provisioning mechanisms can be reused over PC5 and NG-Uu reference point or a new solution is needed.

Besides, in addition to the current NG-Uu based unicast mechanism, eV2X also needs to support the broadcast delivery mechanism in order to efficiently handle message transfers for groups of V2X UEs (for ex: platoon of vehicles). Therefore, RAN3 should also study in accordance with SA2 how to support broadcast transmission that can satisfy the V2X use cases.
Proposal 6: RAN3 should coordinate with SA2 on the potential impacts on RAN and operation interfaces for supporting the eV2X use cases
3 Conclusions and Proposals
Our proposals are summarized below.
Proposal 1: Similarly to LTE, also in NR a V2X-capable UE shall transmit in the sidelink only if authorized by the serving gNB; this authorization is signaled over NGAP and XnAP.

Proposal 2: NR V2X UE authorization should allow at least “vehicle” and “pedestrian” services authorization, not precluding a UE being authorized for both at the same time.
Proposal 3: Signaling the UE sidelink AMBR should be supported in NGAP and XnAP.
Proposal 4: WA: Enforcing the use of V2X over Uu vs. PC5 should be possible by the eNB by controlling the transmission grants for the UE, with no network signaling impact; monitor RAN2 progress on this issue.

Proposal 5: RAN3 should consider the possibility that NR V2X Service Authorization can be per PC5 RAT and coordinate with the other WGs on this solution.

Proposal 5bis: RAN3 should consider if additional subscription parameters will be needed for eV2X communication
Proposal 6: RAN3 should coordinate with SA2 on the potential impacts on RAN and operation interfaces for supporting eV2X use cases
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