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1   Introduction
In the new WID for NR IIoT [1], one of the objectives is to support higher-layer duplication as follows:
· Specify enhancements to address potential impacts of higher-layer multi-connectivity based on SA2 progress and request [RAN2, RAN3].

In TS Rel-16 23. 501, to support the redundant URLLC communication, three solutions are provided as follows. 
· Dual Connectivity based end to end Redundant User Plane Paths;
· Support of redundant transmission on N3/N9 interfaces;
· Support for redundant transmission at transport layer
This contribution analyse the potential RAN3 impact of the second solution (redundant transmission on N3/N9 interfaces).
2   Discussion

As described in TS 23. 501, to ensure the two N3 tunnels are transferred via disjointed transport layer paths, the NG-RAN node, SMF or PSA UPF should provide different routing information in the tunnel information (e.g. different IP addresses or different Network Instances), and these routing information should be mapped to disjoint transport layer paths according to network deployment configuration.
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Figure 1: Redundant transmission with two N3 tunnels between the UPF and a single NG-RAN node

During a URLLC QoS flow establishment, if the SMF decided that redundant transmission shall be performed based on authorized 5QI, NG-RAN node capability and/or operator configuration, the SMF informs the PSA UPF and NG-RAN to perform redundant transmission via N4 interface and N2 information accordingly. 

Base on the SA2 progress, the RAN3 impact is identified as following:

· TS 38.413
It is captured in TS 23.501 that The PSA UPF and NG-RAN may transmit packets via one or both of the tunnels per QoS Flow based on SMF instruction. Then it means that the redundancy indication per QoS flow is indicated by the SMF. 
Further, two GTP-U tunnels for a single PDU session are setup to support redundant transmission between the UPF and RAN at PDU Session establishment and modification procedure.
During handover procedure, these two GTP-U tunnels are needed in the PDU Session Resource Setup Response Transfer IE, and
Path Switch Request Transfer and Path Switch Request Acknowledge Transfer.
· TS 38.423
Similarly, two GTP-U tunnels for a single PDU Session and the redundant transmission indicator per Qos flow are needed over Xn interfaces. The detailed impacted IEs may include:
· PDU Session Resource Setup Info – SN terminated, 
· PDU Session Resource Setup Response Info – SN terminated,

· PDU Session Resource Modification Required Info – SN terminated,
· PDU Session Resource Modification Confirm Info – SN terminated.
· TS 38.463
For E1 interface, to support two GTP-U tunnels and redundant transmission indicator per Qos flow, the following messages or IEs require to be updated. 

· BEARER CONTEXT SETUP REQUEST, 
· BEARER CONTEXT SETUP RESPONSE
· BEARER CONTEXT MODIFICATION REQUEST
· BEARER CONTEXT MODIFICATION RESPONSE
· BEARER CONTEXT MODIFICATION REQUIRED, 
· QoS Flow Level QoS Parameters.
Based on the analysis above, the following proposal is made. 
Proposal 1: To capture the redundant transmission on N3/N9 interfaces into RAN specifications.  Specifically,
· Redundancy indication for duplicated QoS flows;
· Two NG UP tunnels are setup for PDU sessions with duplicated QoS flows. 
3   Conclusion
In this contribution, we discussed the support of redundant transmission on N3/N9 interfaces, and the following proposals are made. 

Proposal 2: To capture the redundant transmission on N3/N9 interfaces into RAN specifications.  Specifically,
· Redundancy indication for duplicated QoS flows;

· Two NG UP tunnels are setup for PDU sessions with duplicated QoS flows. 
The CRs are provided for TS 38.413, 38.423 and 38.463 in [3-5] respectively. 
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