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Abstract of the contribution: This contribution updates the solution #4 with specifying how to replicate and eliminate the packets.
1. Proposal
This document removes the EN regarding how to implement HRP and proposes how to modify the GTP-U protocol for supporting the redundant data transmission. In this solution, we assign the same GTP-U sequence number to the duplicated packets for the redundant data transmission and use it to identify and eliminate the duplicated packet.
* * * Start of Changes * * * 

6.4
Solution #4 for Key Issue #1: Supporting redundant data transmission via single UPF and single RAN node
6.4.1
Description

This solution addresses the KI#1 of How to "Supporting high reliability by redundant transmission in user plane".

In this solution, it is assumed that the reliability of NG-RAN node, UPF and CP NFs are high enough to fulfil the reliability requirement of URLLC services served by these NFs. The reliabilities of these NFs can be realized based on implementation (e.g. redundant mechanisms provided by NFV platform), which is out of scope of this solution. However, the reliability of single N3 tunnel is considered not high enough, e.g. due to the deployment environment of backhaul network, so the redundant packets will be transferred between UPF and RAN via two independent N3 tunnels, which are associated with a single PDU Session, over different transport layer path to enhance the reliability of service.

Editor's note:
How to ensure the two N3 tunnels can be transferred via different transport layer paths are FFS.

Editor's note:
The scenario that N3 UPF involved is FFS.

Editor's note:
Whether and how to support redundant transmission in roaming scenario is FFS.

Editor's note:
How to support redundant transmission during Handover procedure is FFS.

This solution supports the redundant transmission based on two N3 tunnels between a single NG-RAN mode and the UPF. The RAN node and UPF shall support the packet replication and elimination function.
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Figure 6.4.1-1: Redundant transmission with two N3 tunnels between the UPF and a single NG-RAN node

A HRP (High Reliability Protocol) layer is implemented on the RAN and UPF to support packet replication and elimination function. It can be realized by modifying the GTP-U protocol. In case of DL traffic, the UPF replicates the packet from the DN and assigns the same GTP-U sequence number to them for the redundant transmission. These packets are transmitted to the NG-RAN via the N3 Tunnel 1 and the N3 Tunnel 2 separately. In order to eliminate the duplicated packet, the NG-RAN forwards the packet received first from either tunnel to the UE and drops the packet which has the same GTP-U sequence number as the forwarded packet.
In case of UL traffic, the NG-RAN replicates the packet and assigns the same GTP-U sequence number to them and the UPF eliminates the duplicated packet based on the GTP-U sequence number. 

* * * End of Changes * * * 
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