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1
Introduction

In SA2#130, SA2 agreed on the support of redundant transmission on NG-U interface to fulfill the reliability requirement of URLLC services [1][2]][3]. Following the SA2 agreements, this document discusses how to support the redundant transmission in RAN3 point of view. In addition to SA2 agreements, this document discusses the data forwarding for the redundant NG-U tunnel. And the related p-CRs for TS 38.300, TS 38.413 [4] and TS 38.423 [5] are proposed for approval.
2
Discussion

SA2 agreed redundant transmission path on N3 interface to fulfil the reliability requirement of URLLC services [1][2][3]. The redundant transmission can be deployed between UPF and RAN via two independent NG-U (N3) tunnels, which are associated with a single PDU session. To ensure the two NG-U tunnels are transferred via disjointed transport layer paths. The NG-RAN node should provide different routing information in the tunnel information (e.g. different IP address or different Network Instances).
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Figure 1. Redundant transmission with two N3 tunnels between the UPF and a single NG-RAN node
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Figure 2. Two N3 and N9 tunnels between NG-RAN and UPF for redundant transmission
Proposal 1: Introduce new redundant NG-U tunnel IE for a single PDU session to support redundant transmission over NG-U

Also SA2 agreed that SMF can indicate for each QoS Flow whether redundant transmission shall be performed by a corresponding redundant transmission indicator. So NG-RAN shall perform uplink redundant transmission only for QoS flows which are indicated as redundant transmission from SMF. 
If the redundant tunnel is used and redundant transmission is indicated, 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 replicated 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.

Proposal 2: Introduce new redundant transmission indicator for each QoS Flow, which is supported by the PDU Session with redundant NG-U Tunnel.

When the handover is performed and the data forwarding is supported, the buffered packets and the on-flight duplicated packets should be also forwarded to the target NG-RAN. Following the reliability requirement of URLLC services, the redundant tunnel should be also required even for data forwarding. However, NG-RAN eliminates the duplicated packet over two NG-U tunnels and buffers the packets for forwarding to UE via DRB. So to support duplicated packet data forwarding over NG-U or Xn-U, NG-RAN shall discriminate the buffered packets for each QoS flow and duplicate the packets. RAN3 already discussed the data forwarding per-DRB, per-QoS Flow and per-PDU Session, and decided supporting data forwarding per-DRB and per-PDU Session. NG-RAN doesn’t discriminate QoS flow of per-DRB data forwarding packet.
Observation: NG-RAN doesn’t support the QoS flow discrimination of buffered DRB packets for data forwarding 

Proposal 3: Keep single data forwarding tunnel for per-DRB data forwarding and introduce new redundant NG-U and Xn-U data forwarding tunnel for per-PDU Session data forwarding.
3
Conclusion
Proposal 1: Introduce new Redundant NG-U Tunnel IE and new Redundant Network Instance IE for a single PDU session to support redundant transmission over NG-U

Proposal 2: Introduce new Redundant Transmission Indicator for each QoS Flow, which is supported by the PDU Session with redundant NG-U Tunnel.

Proposal 3: Keep single data forwarding tunnel for per-DRB data forwarding and introduce new redundant NG-U and Xn-U data forwarding tunnel for per-PDU Session data forwarding.

Proposal 4: It is proposed to agree on pCRs for stage 2 (TS 38.300), for TS 38.413 in [4] and for TS 38.423 in [5]
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5. 
pCR for TS 38.300
============ Start of change ==============
16.1.x
Redundant Data Transmission between NG-RAN and UPF
To fulfil the reliability requirement of URLLC services, the redundant transmission may be deployed between UPF and NG-RAN via two independent NG-U tunnels, which are associated with a single PDU session, over different transport layer. To ensure the two NG-U tunnels are transferred via disjointed transport layer paths, the NG-RAN node and the 5GC provides different routing information in the tunnel information (e.g. different IP addresses or different Network Instances). 

During the PDU Session setup or modification, the SMF informs the NG-RAN to perform redundant transmission for  specific QoS Flow(s) and establishes two NG-U tunnels for the PDU Session which the QoS Flow(s) are associated with.

If duplication transmission is performed on NG-U, for each downlink packet of the QoS Flow, the UPF replicates the packet and assigns the same GTP-U sequence number to them for the redundant transmission. These packets are transmitted to the NG-RAN via two NG-U tunnels separately. The NG-RAN eliminates the duplicated packet then forwards the PDU to the UE. For each uplink packet of the QoS Flow, the NG-RAN received from the UE, the NG-RAN replicates the packet and assigns the same sequence number to them and the UPF eliminates the duplicated packet based on the GTP-U sequence number accordingly.
============ End of change ==============

3GPP


_1609931399.vsd
�

�

�

UE


NG-RAN


UPF


DN


AMF


SMF


N3


N4


N11


N6


N2


N3 Tunnel 1


N3 Tunnel 2


PCF


N7



_1609909569.vsd
UE


NG-RAN


UPF


DN


AMF


SMF


N3


N4


N11


N6


N2


N3 Tunnel 1


N3 Tunnel 2


PCF


N7



