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1
Introduction

This document continues the discussion of bearer type changes for MR-DC with 5GC, that requires the establishment of a second NG-U tunnel in [1].
2
Discussion

2.1
General

As is well known, QoS flows of a PDU Session can be mapped to MN-terminated and SN-terminated bearers at the same time, which would lead to the necessity to allocate 2 tunnels, one to the master NG-RAN node, another to the SN secondary NG-RAN node.

In Rel 15, to setup one PDU session with two NG-U tunnels has already be supported. 
This paper focus on the modification of the PDU session, initiated either by 5GC, or by NG-RAN node.

2.2
When modification initiated by 5GC
It is RAN to decide if to admit that the PDU session is split at UPF, during the modification, if more QoS flows are being setup in the existing PDU session, UPF could prepare the PDU session split at UPF during PDU session resource modify procedure.

In this case, the UPF will prepare an additional UL GTP-U tunnel.

If RAN decides to split the PDU session into two tunnels, it will reply which QoS flows are transferred in which tunnels. Else, the SMF may release the additional UL GTP-U.
Proposal 1: RAN3 to agree to support PDU session split at UPF when the modification is initiated by 5GC. The impacted procedure is PDU Session Resource Modify where the additional UL GTP-U tunnel is provided by 5GC.
2.4
When modification initiated by NG-RAN node
In the XnAP specification, for SN terminated container IEs that handle the setup of PDU Session related resources, it is assumed that the MN is providing an UL NG-U TEID to be used by the SN. This should be a good starting point and shouldn’t be changed.
Proposal 2: RAN3 to agree that XnAP signalling should not be affected by the 2nd UL TEID allocation, it should be rather transparent to the NG-RAN node involved in DC.

Let us look how a one tunnel/PDU session can be changed into two tunnels in the modification initiated by NG-RAN node.
The starting phase, one NG-U tunnel/PDU session
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Figure 1: Starting Phase. PDU Session Setup with an NG-U tunnel to the MN only

The transition phase with data forwarding in between the MN and the SN:
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Figure 2: Transition Phase: Data forwarding between SN and MN. Still one NG-U tunnel

The MN decides to establish and SDAP entity in the SN while keeping an SDAP entity in the MN as well.

· It performs the SN Addition Procedure on Xn-C and provides as an UL TEID for NG-U by the SN a forwarding address for UL NG-U data towards an Xn-U Tunnel Endpoint at the MN.

· At SN Addition, the MN will also receive a DL NG-U TEID from the SN, which allows the MN to forward data destined for the SDAP. This approach requires internal communication between GTP-U entities, which is not new as compared to requirements necessary for basic mobility and deploying an F1-U interface. In addition, the MN needs to – temporarily – perform the split of QoS flows into NG-U PDUs destined for the MCG SDAP entity and NG-U PDUs destined for the SCG SDAP entity. Data forwarding and split of QoS flows would take place, in an implementation specific way, in timewise proximity to performing the RRC Reconfiguration procedure.
· The SN would not see any difference. It would behave as if it would be already directly connected to the UPF via a second NG-U PDU Session tunnel. 

The final Phase:
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Figure 3: Final Phase. Two NG-U tunnels established.

The final phase would be initiated by performing a PDU Session Modification Indication procedure towards the AMF/SMF.

· The AMF/SMF would receive the request to allocate a second NG-U tunnel, the DL TEID to be used for the second tunnel and the split of QoS flows, as decided by the MN.

· In return, the AMF/SMF would provide the UL TEID at the UPF for the second NG-U tunnel.

· When the PDU Session Modification Indication is terminated, the MN would execute a SN Modification procedure, to update the UL TEID for the second NG-U tunnel. DL Data forwarding will cease once the UPF has established the second GTP-U entity  for the PDU session, UL Data forwarding will cease, once the SN starts to use the new UL TEID indicated in the SN Modification procedure. GTP-U End Markers will allow the peer nodes to release the GTP-U entities in an ordered manner.
Proposal 3: RAN3 to discuss and agree the solution that first setup SDAP at S-NG-RAN node, then M-NG-RAN node obtain the addition UL TEID from UPF, and finally M-NG-RAN node informs the S-NG-RAN node the UL NG-U tunnel info.
2.5
Configure two tunnels per PDU sessions into one tunnel

It is M-NG-RAN node who decides to change the two tunnels per PDU session into one tunnel, and which tunnel to remain. M-NG-RAN node will modify the QoS flows of the PDU session in the S-NG-RAN node. M-NG-RAN node would also notify the 5GC that the QoS flows are moved to one tunnel and the other tunnel thus is obsolete.
Proposal 4: RAN3 to discuss and agree to use the PDU session resource modify indication to handle that the two tunnels/PDU is changed to one tunnel/PDU.
3
Proposal
Proposal 1: RAN3 to agree to support PDU session split at UPF when the modification is initiated by 5GC. The impacted procedure is PDU Session Resource Modify where the additional UL GTP-U tunnel is provided by 5GC.
Proposal 2: RAN3 to agree that XnAP signalling should not be affected by the 2nd UL TEID allocation, it should be rather transparent to the NG-RAN node involved in DC.
Proposal 3: RAN3 to discuss and agree the solution that first setup SDAP at S-NG-RAN node, then M-NG-RAN node obtain the addition UL TEID from UPF, and finally M-NG-RAN node informs the S-NG-RAN node the UL NG-U tunnel info.

Proposal 4: RAN3 to discuss and agree to use the PDU session resource modify indication to handle that the two tunnels/PDU is changed to one tunnel/PDU.
Papers are submitted in [2] to [5].
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