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1   Introduction
Last RAN3#103bis discussed the higher-layer duplication to support the redundant URLLC communication. For solution 4, the following aspects were agreed based on the offline discussion in [1]. 
· Redundancy indication for duplicated QoS flows;

· Two NG UP tunnels for one PDU session with duplicated QoS flows.

Also it remains to further discuss whether to setup two data forwarding PDU session tunnels during handover procedure, and clarify how the solution may impact RAN in UP.  This contribution further analyse the potential RAN3 impact.
2   Discussion

As described TS 23. 501, if the reliability of single N3 tunnel is considered not high enough, e.g. due to the deployment environment of backhaul network, the redundant transmission may be deployed between PSA 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.
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Figure 1: Redundant transmission with two N3 tunnels between the UPF and a single NG-RAN node
2.1   Further analysis
· Redundant tunnel release
As agreed in [2], when the redundant transmission is not needed, the SMF shall indicate the RAN to release the redundancy tunnel via PDU session modification procedure.  

If redundant transmission has been activated on the PDU Session, and the SMF decides to stop redundant transmission, the SMF indicates the (R)AN to release the AN Tunnel Info which is used as the redundancy tunnel of the PDU Session. The SMF also indicates the (R)AN to stop packet duplication and elimination for the corresponding QoS Flow(s).

Hence a release indication is needed in the PDU SESSION MODIFY REQUEST message to release redundancy tunnel during PDU Session Modification procedure.
Proposal 1: To add the redundant tunnel release indicator when the redundant transmission is not needed.  
· Network instance
In TS 23. 501, it is said that 

the 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

Currently in TS 38.413, the Network Instance IE is included in the PDU session resource setup or modification message. This means additional network instance is needed. 
Proposal 2: To add the redundant network instance for transport network resource selection.  
· Two tunnels for data forwarding during handover
It remains to study whether to setup two data forwarding PDU session tunnels during handover procedure. If supported, this can ensure the high-reliability even during the handover procedure. But this can be left to SA2 decision since this is only involves the NG tunnel reliability, and considering the short duration of handover procedure. .
Proposal 3: To wait SA2 to determine to setup of two data forwarding tunnels during handover.  
2.2   Impact on RAN3 specifications
· TS 38.413
For PDU session related procedures, the following IEs are required to be updated based on the above analysis.  

· PDU Session Resource Setup Request Transfer and PDU Session Resource Setup Response Transfer
· PDU Session Resource Modify Request Transfer and PDU Session Resource Modify Response Transfer
· PDU Session Resource Modify Indication Transfer and PDU Session Resource Modify Confirm Transfer
For Xn based handover procedure, the source node notifies the SMF the redundant DL  tunnel information. While the SMF sends the redundant UL tunnel information to the target node. For NG based handover, the target node provide the redundant DL tunnel information to the SMF. Hence the impacted IEs include:
· Path Switch Request Transfer and Path Switch Request Acknowledge Transfer.
· Handover 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. 
For MR-DC case, when the SDAP entity is only setup at the SN, the SMF may provide two tunnels to the SN via the MN, or vice versa. The following 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.
For Xn based handover, the source node may provide the redundant UL tunnel to the target for tunnel reuse. Hence the impacted IEs include:
· PDU Session Resources To Be Setup List
· 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 4: To agree the related CRs to support the high-layer duplication for solution 4.  
3   Conclusion
In this contribution, we discussed the support of redundant transmission on N3/N9 interfaces, and the following proposals are made. 

Proposal 1: To add the redundant tunnel release indicator when the redundant transmission is not needed.  
Proposal 2: To add the redundant network instance for transport network resource selection.  
Proposal 3: To wait SA2 to determine to setup of two data forwarding tunnels during handover.  
Proposal 4: To agree the related CRs to support the high-layer duplication for solution 4.  
The CRs are provided for TS 38.413, 38.423 and 38.463 in [3-5] respectively. 
4   References
[1] R3-192108 Summary of offline discussion on solution 4, Huawei
[2] S2-1904763 Update procedures related to redundant transmission, Huawei
[3] R3-192940, Higher layer duplication for solution 4, Huawei
[4] R3-192941, Higher layer duplication for solution 4, Huawei
[5] R3-192942, Higher layer duplication for solution 4, Huawei

[6] TS 23.501 v16.0

[image: image2.png]



3GPP


