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Related Documents for V2X in 3GPP
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• TS 23.287: Architecture enhancements for 5G System (5GS) to 
support Vehicle-to-Everything (V2X) services.

• TS 24.587: Vehicle-to-Everything (V2X) services in 5G System 
(5GS); Stage 3

• TS 33.536: Security aspects of 3GPP support for advanced 
Vehicle-to-Everything (V2X) services

• TS 23.285: Architecture enhancements for V2X services



Foundation Documents of 5G in 3GPP
• TS 23.501: System architecture for the 5G System (5GS); 

Stage 2

• TS 38.300: NR; NR and NG-RAN Overall Description; Stage 
2
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TS 23.287: Architecture enhancements for 
5G System (5GS) to support Vehicle-to-
Everything (V2X) services.
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5G System Arch. for V2X in TS 23.287
• V2V by PC5 ref. point

• V2I by Uu ref. point

• UEs can be ground 
vehicles, drones, 
pedestrian devices, 
scooters, etc.
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IPv6 Support Mentioned in TS 23.287
• Section 5.2
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Traffics via PC5 Ref. Point in 5G V2X
• Both IP and Non-IP traffics 

are supported.
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TS 23.287: IPv6 Address Allocation.
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Unicast Mode



TS 23.287: IPv6 Address Allocation.
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Broadcast and Groupcast Mode



TS 23.287: Unicast Mode, A)
• Clause 6.3.3.1: Unicast 

Mode

• A) UE oriented link 
establishment
• Security Establishment
• Direction Comm. Accept
• V2X service data
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TS 23.287: Unicast Mode, B)
• B) V2X service-oriented link 

establishment
• Security Establishment
• Direct Comm. Accept
• V2X service data over unicast 

link
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TS 23.287: Architecture enhancements 
for 5GS to support V2X services.

11/9/2022 IETF 115 12



TS 23.287: Architecture enhancements 
for 5GS to support V2X services.
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TS 24.587: Vehicle-to-Everything (V2X) 
services in 5G System (5GS); Stage 3
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TS 24.587’s Scope
• It defines procedures for transporting V2X messages in 5G 

system.
• V2X Messages are transported by PC5 and Uu ref. points.

• Messages over PC5
• Both IP based and Non-IP based messages are supported.
• For IP-based messages, only IPv6 is used.
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Procedures in Unicast Mode over PC5
• Unicast link establishment
• Unicast link modification
• Unicast link release
• Unicast link identifier update
• Unicast link authentication
• Unicast link security mode control
• Unicast link keep-alive
• Unicast link re-keying procedure
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IPv6 Address Configuration

IPv6 Address Update



Unicast Link Establishment over PC5
• UE oriented PC5 unicast link establishment procedure
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Unicast Link Establishment over PC5
• Clause 6.1.2.2.3

• DIRECT LINK ESTABLISHMENT ACCEPT message
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Unicast Link Identifier Update
• Clause 6.1.2.5.2, Identifier Update Procedure
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Unicast Link Identifier Update
• Clause 6.1.2.5.2, Initiating UE
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Unicast Link Identifier Update
• Clause 6.1.2.5.3, Target UE
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Broadcast Mode over PC5 
• The UE shall include the V2X message in a protocol data 

unit with the following parameters:
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Key Observation 1
• For 5G V2V by PC5 in unicast mode, one vehicle UE 

(VehUE) needs to be an IPv6 router for SLAAC.
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IPv6 Router IPv6 Host

Which one shall be the IPv6 router for SLAAC?
How many IPv6 address/prefix will a vehicle have in this case?

SLAAC

SLAAC SLAAC



Key Observation 2
• For V2V and V2I communications in general, will they use 

the same IPv6 configuration? 
• Using the same prefix?
• Using the different prefixes?
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Key Observation 3
• For multihop V2V and V2I, existing routing protocols are 

costly to maintain routing table.
• How to minimize control traffic overhead for both routing and IPv6 ND?
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Key Observation 4
• Mobility Management in 5G V2X is required for the 

communications between a VehUE and a server in a Data 
Network (i.e., Internet).

• How to manage mobility of vehicles that have connections with a server 
while they are moving along their moving paths?

11/9/2022 IETF 115 26



Thanks!
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