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1 Introduction
SA2#129bis has finished the study for the Key Issue #1: Supporting high reliability by redundant transmission in user plane, and has the following the conclusion in [1].
	It is recommended that normative work proceed as follows:

-
Focusing on backhaul reliability improvements only i.e. without changes to the radio interface and associated protocols; and

-
Requiring single UE only i.e. no UE redundancy shall be specified; and

-
Introducing enablers in the network for

a)
redundancy of network nodes (UPF and gNB) and associated interface (N3), and concurrent PDU Sessions (see Solution #1); and

b)
GTP-U / TRANSPORT LAYER redundancy over N3 with single network nodes i.e. UPF and gNB (see Solutions #4, #7). No UE impact.

c) 
Enablers to support appropriate gNB/UPF selection as applicable for a) and b).

UE impact with a) shall be minimized. 

NOTE: An informative annex will be created during the normative work to document UE redundancy option with no 3GPP specification impact as enabled with Solution #2.


This contribution proposes to further update the TP for the higher layer redundant transmission recommended by SA2.
2 Discussion
SA2 has agreed to further study solution#1, #4 and # 7 at their normative phase towards 23.501 in [2]. The following gives further analysis.  
2.1 Solution #1: Redundant user plane paths based on dual connectivity

The solution will enable a terminal device to set up two redundant PDU Sessions over the 5G network, so that the RAN will attempt to establish and maintain dual connectivity for the two redundant PDU sessions based on a new indication, e.g Redundancy Sequence Number. 
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Figure 1: Overview of redundant user plane paths based on dual connectivity approach
2.2 Solution #4: Supporting redundant data transmission via single UPF and single RAN node

The RAN node is informed by CN to establish two N3 tunnels for one Qos flow. For UL transmission, the NG-RAN generates duplicated uplink GTP-U packets with the same GTP-U SN on redundant N3 tunnels. For DL transmission, the NG-RAN performs duplication elimination function based on GTP-U SN. E.g. GTP-U layer in NG-RAN performs the duplication detection and elimination based on SN in GTP-U header of the GTP-U packet from the two N3 tunnels. These impact can be specified in TS 38.413 and 38.415.
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Figure 2: Redundant transmission with two N3 tunnels between the UPF and a single NG-RAN node
2.3 Solution #7: Replication framework in 3GPP System

This is the solution “Replication framework in 3GPP System” for Key Issue 1 captured in [2].

The details for this solution are not totally clear. The key point of this solution could be that UPF indicates whether the downlink GTP-U packet has already been duplicated at CN or application level, so that RAN can determine whether to perform RAN-level duplication based on this indication. 
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Figure 6.7.1-1 Architecture with Replication Framework

The RAN impacts include:
1. Same impacts for whichever solution from #1/4 this solution is based on.

2. UPF provides an indication (e.g. in GTP-U header) to the RAN regarding traffic duplication, and RAN decide whether to do RAN level duplication based on this indication.
Based on the above analysis, it is suggested to further update the TR38.825. 
Proposal 1. To update the higher-layer multi-connectivity in TR 38.825 according to SA2 agreements
For all above three solutions, since SA2 has begun their normative phase for the high-reliable UP duplication. RAN3 can further study in the RAN WI phase based on the SA2 progress with the emphasizing on the RAN impact as analyzed above. 

Proposal 2. RAN3 is expected to define the signalling procedures for the redundant transmission in WI phase.  
3 Conclusion

In this contribution, we provide our analysis on the high layer multi-connection and have the following proposals:

Proposal 1. To update the higher-layer multi-connectivity in TR 38.325 according to SA2 agreements.
Proposal 2. RAN3 is expected to define the signalling procedures for the redundant transmission in WI phase
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5 Annex: TP for 38.825
4.3.2
Radio access network aspects

Editor’s note: RAN3 responsibility

4.3.2.1
Redundant user plane paths based on dual connectivity

4.3.2.1.1
Overview
This is the solution of “redundant user plane paths based on dual connectivity for Key Issue 1 captured in TR 23.725[4].

The solution will enable a terminal device to set up two redundant PDU Sessions over the 5G network, so that the network will attempt to make the paths of the two redundant PDU sessions independent whenever that is possible. 
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Figure 4.3.2.1.1-1: Overview of redundant user plane paths based on dual connectivity approach

4.3.2.1.2
Impacts on RAN

-
Attempt to establish and maintain dual connectivity when the need for redundant user planes are indicated for a pair of PDU Sessions

-
Set up dual connectivity in such a way that both the MgNB and the SgNB have an independent PDCP entity for handling the two independent user plane paths. This is supported in the specification already.

-
To achieve the use plane redundancy, one PDU session is setup as MN terminated MCG bearer, the other PDU session (of the pair) is setup as SN terminated SCG bearer.

4.3.2.2
Multiple UEs per device for user plane 

4.3.2.2.1
Overview

This is the solution “Multiple UEs per device for user plane” for Key Issue 1 captured in TR 23.725[4].

The solution will enable a terminal device to set up multiple redundant PDU Sessions over the 5G network, so that the network will attempt to make the paths of the multiple redundant PDU sessions independent whenever that is possible. 
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Figure 4.3.2.2.1-1: Overview of multiple UEs per device for user plane approach

4.3.2.2.2
Impacts on RAN

This solution has no impact as captured in TR 23.725[4]
.











4.3.2.4
Supporting redundant data transmission via single UPF and single RAN node

4.3.2.4.1
Overview

This is the solution of “supporting redundant data transmission via single UPF and single RAN node” for Key Issue 1 captured in TR 23.725[4].

In this solution 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.
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Figure 4.3.2.4.1-1: Overview of redundant data transmission via single UPF and single RAN node approach

4.3.2.4.2
Impacts on RAN

-
The RAN shall be able to replicate the uplink packet and send the duplicate packets to the two N3 tunnels and eliminate the duplicate downlink packets.
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