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1
Introduction

One of the objectives of the NR Industrial Internet of Things WI is:

· Potential impacts of higher layer multi-connectivity as studied by SA2.
SA2 discussed high layer reliability by redundant transmissions in Key Issue 1 in SA2 WI 5G_URLLC. Solution 1, Solution 4 and Solution 7 were agreed for this key issue.
This paper discussed how to support solution 1 from RAN perspective.    

2
Discussion

In order to support highly reliable URLLC services, a UE may set up two redundant PDU Sessions over the 5G network, such that the 5GS sets up the user plane paths of the two redundant PDU Sessions to be disjoint.  SA2 agreed that the two redundant PDU sessions are configured to two base stations (i.e one is in MN, the other one is in SN) based on dual connectivity as shown in Figure 1.
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Figure 1: Architecture for end to end redundant User Plane paths using Dual Connectivity

SA2 discussion and the conclusion are based on aggregated gNB scenario. Split RAN architecture has been defined in 3GPP. Whether NG-RAN is split or aggregated is invisible to 5GC. So SA2 didn’t spent time on the split RAN architecture scenario. 
The spirit of configuring two redundant PDU Sessions based on DC over the 5G network is to assure resource isolation to avoid service interruption when single node failure happens. Following the spirit of SA2, we can think more whether there is other approach to support redundant PDU sessions from RAN perspective.

In the disaggregated NG-RAN scenario, there are multiple gNB-CU-UPs and multiple DUs in one gNB. It is possible to transmit one PDU session via CU-UP1 and DU1, and transmit the other PDU session through CU-UP2 and DU2 as shown in Figure 2. With this approach, the UP resources are isolated. One UP node failure will not impact the data transmission in another leg. So the goal for PDU session redundancy can be achieved. 
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Figure 2: Redundant PDU Sessions via different CU-UPs and different DUs
Observation: In the disaggregated NG-RAN scenario, two PDU sessions via two sets of CU-CP and DU can achieve the goal of redundant user plane paths.
SA2 didn’t discuss this approach for redundant PDU session transmission because SA2 doesn’t care about RAN internal architecture. However, it is feasible from RAN perspective. It is proposed to send LS to SA2 to confirm this approach.
Proposal: Ask SA2 to confirm two PDU sessions via two sets of CU-CP and DU can be used for redundant PDU sessions transmission.

3
Conclusion:
Besides DC based approach for end to end Redundant User Plane Paths, two PDU sessions via two sets of CU-CP and DU can be used for redundant PDU sessions transmission in split RAN architecture.
Proposal: Ask SA2 to confirm two PDU sessions via two sets of CU-CP and DU can be used for redundant PDU sessions transmission.

The draft LS is provided in [2].
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