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Introduction

In this paper,  we will discuss how to apply solution#1 for CU-DU split deployment. 

Discussion
In solution#1, the 3GPP network should provide two independent user plane paths based on MR-DC, the first PDU Session spans from the UE via MN node to UPF1, and the second PDU Session spans from the UE via SN node to UPF2. In this solution, the redundant paths span the whole system including RAN, CN, and can possibly extend to Data Network beyond 3GPP scope as well. The main purpose for solution#1 is to set up  independent user plane paths for a pair of redundant PDU sessions. 
Observation 1:The main purpose for solution#1 is  to set up  independent user plane paths for a pair of redundant PDU sessions. 
However, hardware flexibility and cost reduction can be achieved by  CU/DU separation architecture, therefore, using one gNB with multiple DUs for extensive area coverage deployment is assumed to be very common scenario in 5G.  The usage scenarios of 5G have different UP requirement, for instance, URLLC requires ultra low latency and high reliability. For some URLLC scenarios for industrial, it is possible CU-DU split deployment is more suitable than MRDC, while dual connectivity is not applied in the target area.
Observation 2:  For some URLLC scenarios for industrial, it is possible CU-DU split deployment is more suitable than MR-DC, while dual connectivity is not applied in the target area.
The CU/DU case for solution#1  is shown in the figure1 below. If the operator uses a centralized CU and multiple DUs for area coverage deployment, the high reliability of the air interface can be achieved by multi-DUs connectivity or CA based multiple connectivity, but only one CU (hosting PDCP) could be used to connect with different UPFs via N3 tunnel.  So, solution#1 can not be applied for CU-DU deployment due to high reliability for N3 tunnel can not be fulfilled.  However, if the connection reliability of the core network and the RAN side can be guaranteed, the RAN side can provide multi-connectivity transmission of the user plane data through the multiple DUs, as well as providing the reliability required by solution#1.
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Fig1:  CU/DU deployment scenario
Furthermore, considering CP/UP separation architecture,  if the gNB has different physical CU-UPs entity (e.g. at different geographical locations), Even there is only one gNB, the RAN can set up two N3 tunnels by using different CU-UPs nodes within one gNB toward to different UPFs to provide high reliability between RAN and CN. The CP/UP case for solution#1  is shown in the figure2 below. In this case, the RAN network can provide two independent user plane paths under CP/UP split deployment, the pair of redundant PDU Sessions spans from the UE via  different DU nodes and CU-UP nodes.
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Fig2:  CP/UP deployment scenario
Observation 3:  The RAN network can provide two independent user plane paths under CP/UP split deployment, the pair of redundant PDU Sessions spans from the UE via  different DU nodes and CU-UP nodes.
But in SA2 solution#1, the implementation of two independent user plane paths is limited by using MR-DC,if operator wishes to deploy the redundant PDU Session flexible, e.g., on either independent NG-RAN node (i.e., MR-DC) or CU-CP/CU-UP (i.e., same NG-RAN node), the MR-DC limitation for solution#1 should be removed.
Proposal 1: The RAN network can  deploy the redundant PDU Session flexible, e.g., on either independent NG-RAN node (i.e., MR-DC) or CU-CP/CU-UP (i.e., same NG-RAN node), An LS[1] is proposed to send to SA2 to request to remove MR-DC limitation for solution#1.
 Conclusions
Observation 1:The main purpose for solution#1 is only to set up  independent user plane paths for a pair of redundant PDU sessions. 
Observation 2:  For some URLLC scenarios for industrial, it is possible CU-DU split deployment is more suitable than MR-DC, while dual connectivity is not applied in the target area.
Observation 3:  The RAN network can provide two independent user plane paths under CP/UP split deployment, the pair of redundant PDU Sessions spans from the UE via  different DU nodes and CU-UP nodes.
Proposal 1: The RAN network can  deploy the redundant PDU Session flexible, e.g., on either independent NG-RAN node (i.e., MR-DC) or CU-CP/CU-UP (i.e., same NG-RAN node), An LS[1] is proposed to send to SA2 to request to remove MR-DC limitation for solution#1.
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