SA WG2 Temporary Document

Page 1

SA WG2 Meeting #128bis
S2-188246
August 20 – 24, 2018, Sophia Antipolis, France

Source:
China Mobile
Title:
Proposal for N9 UPF involvement of solution#3
Document for:
Approval
Agenda Item:
6.20
Work Item / Release:
FS_5G_URLLC / Rel-16
Abstract of the contribution: This contribution proposes removing the N9 UPF related EN for solution #3.
* * * Start of Changes * * * 
6.3
Solution #3 for Key Issue #1: Supporting redundant data transmission via single UPF and two RAN nodes
6.3.1
Description

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

Typically telecom-level equipments are able to provide up to five-nine reliability. However, in many cases the end-to-end reliability of real deployed network might be lower than that considering the susceptible deployment environments, especially in the last-mile.

To realize ultra-high reliability for URLLC services in the commercial deployed network, this solution proposes to use redundant transmission over different physical transport paths in CN and RAN to enhance the reliability of upper layer service.

Whether redundant transmission need to be activated for a QoS Flow can be decided by the SMF based on local policies for the DNN or S-NSSAI, or by the PCF based on its QoS requirement, UE's subscription and condition of network deployment.

In this solution, it is assumed that the reliability of UPF and CP NFs are high enough to fulfill the reliability requirement of URLLC services served by these NFs, and the UE is under overlapping coverage of the two RAN nodes. 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 a single RAN node cannot provide enough reliability in air interface for the QoS flow, so the redundant packets will be transferred between UPF and UE via two independent N3 tunnel and two RAN nodes to enhance the reliability of service.

To ensure the two N3 tunnels can be transferred via disjointed transport layer paths, the M-RAN (Master RAN) node, SMF or UPF may provide different routing information in the tunnel information (e.g. different IP addresses or different Network Instances), and these routing information will be mapped to disjoint transport layer paths according to network deployment configuration.


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

The redundant transmission is based on the DC architecture, except that same PDU is transferred via both M-RAN and S-RAN (Secondary RAN) nodes. With two different NG-RAN nodes, separate transport layer paths are used for redundant data transmission in user plane.
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Figure 6.3.1-1: Redundant transmission with two N3 tunnels between a UPF and two NG-RAN nodes

A HRP (High Reliability Protocol) layer are implemented on the UE and UPF to support packet replication and elimination function.
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Figure 6.3.1-2: Redundant transmission with two N3 and N9 tunnels between a UPF and two NG-RAN nodes
To support N9 case for URLLC services, two Intermediate UPFs (I-UPFs) can be inserted between the anchor UPF and the M-RAN/S-RAN nodes separately to support the redundant transmission with two N3 and N9 tunnels, as shown in figure 6.3.1-2.

For DL traffic, without changing sequence number in GTP-U packet, the two I-UPFs receive the traffic duplicated by the anchor UPF via N9 tunnels and forward them to the M-RAN and S-RAN via N3 tunnels separately. In case of UL traffic, by keeping sequence number in GTP-U packet unchanged, the two I-UPFs forward the traffic received from the M-RAN and S-RAN via N3 tunnels to the anchor UPF via N9 tunnels separately.
* * * End of Changes * * * 
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