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[Ref.] Background
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• This work is Related to User Plane Protocol Study in 3GPP CT4.
=> A part of LS-IN to 3GPP CT4 (https://datatracker.ietf.org/liaison/1590/)

• Motivations:
– Unifying understanding of IETF to specifications on U-Plane of 3GPP 5G System

– Showing to 3GPP that IETF has enough knowledge about 5G specs

• Way to work:
– Analyzed GTP-U and architectural requirements for 5G user plane

• GTP-U Specifications (TS29.281)

• 5GS Architecture Specs (TS23.501, 502, 503, etc.)

– Provided some evaluate aspects for candidate protocols
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History
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• 26th Jun. 2018: v00 was published

• 4th & 17th Jul. 2018: Presented at 3GPP CT4#85-bis and IETF 102 meetings

• 27th Jul. 2018: Sent as a part of LS-IN from IETF DMM-WG to 3GPP CT4

• 10th Aug. 2018: Updated for reflecting LS-OUT from 3GPP CT4 

• 22nd Oct. 2018: Updated for reflecting discussion on ML

• 6th Jan. 2019: Adopted as WG document

• 11th Mar. 2019: Updated for reflecting feedback on ML

• 8th Jul. 2019: Updated for reflecting URLLC and PFCP state information
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Major Updates
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Object Update Details

[Section4.1] 
Added Slice-Type

⚫ Added Slice Type description on Rel.15(eMBB, URLLC, MIoT) 
and Rel.16(V2X)

[Section4.1.3] 
Added User Plane 
Configuration section

⚫ Added User Plane Configuration section which describes PFCP 
session state information exchanged among SMF and UPF

[Section4.2 ARCH-Req-9] 
Added URLLC related 
requirement

⚫ Added URLLC requirements/architecture
⚫ Three types of redundant transfers are defined on TS23.501

⚫ Redundant UP paths using dual connectivity
⚫ Redundant UP transmission with two N3 tunnels
⚫ Redundant UP transmission with two I-UPF and N3/N9 

tunnels

[Section5.8] 
Added URLLC related 
evaluation aspect

⚫ Added evaluation aspects to support URLLC
⚫ Replication/Elimination of UP packet with sequence 

number



Sec4.1.3 PFCP State Information
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IETF105@Montreal 5TS29.244



Sec4.2/Sec5.8 Supporting URLLC
• Ultra Reliable Low Latency Communication(URLLC) service 

requires redundant data transfer at user plane

• TS23.501 defines three types of redundant data transfers
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Sec4.2/Sec5.8 Supporting URLLC
• TS23.501 defines three types of redundant data transfers

1. Redundant UP paths using dual connectivity

✓ Redundant PDU sessions are established via Master RAN and Standby 
RAN simultaneously

✓ UE/DN replicates packet and sends via redundant PDU session
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Sec4.2/Sec5.8 Supporting URLLC
• TS23.501 defines three types of redundant data transfers

2. Redundant UP transmission with two N3 tunnels

✓ Two independent N3 tunnels are established

✓ RAN/UPF replicates packet and sends via redundant N3 tunnel
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Sec4.2/Sec5.8 Supporting URLLC
• TS23.501 defines three types of redundant data transfers

3. Redundant UP transmission with two I-UPF and N3/N9 tunnels 

✓ Two independent N3/N9 tunnels are established

✓ RAN/PSA-UPF replicates packet and sends via redundant N3/N9 tunnel
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Sec4.2/Sec5.8 Supporting URLLC : Sequence Number

• RAN/UPF needs to assign same GTP-U sequence number on 
replicated IP packets for elimination procedure
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Sec4.2/Sec5.8 Supporting URLLC : Sequence Number

• RAN/UPF needs to assign same GTP-U sequence number on 
replicated IP packets for elimination procedure

• I-UPF must transparently forward the IP packet with same GTP-U 
sequence number to PSA UPF

RAN UPF DN

UE

N3 Tunnel 2 

N6
Packet
-Elimination(DL)

Packet
-Replication(DL)

N3 Tunnel 1 
I-UPF1

I-UPF1

N9 Tunnel 1 

N9 Tunnel 2 

IP GTP-U (seq=1) UDP PDU

IP GTP-U (seq=1) UDP PDU

IP GTP-U (seq=1) UDP PDU

IP GTP-U (seq=1) UDP PDU

IETF105@Montreal 11



Status & Next Steps
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• Add URLLC and Update PFCP on this version (v-02)

• Any other Release 16 added features related to U-Plane?

• Appreciated further review, feedback, and comment!

Questions / Comments?
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