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1. Introduction
In this paper, we will further discuss whether one or two NG-U GTP tunnel terminations at the UPF will be needed for PDU Session Split@UPF case.
2. Discussion
At last meeting, the following agreements have been achieved [3]
To support PDU sessions mapped to different bearer types, MR-DC with 5GC provides the possibility for the MN to request the 5GC:

· For some PDU sessions of a UE: Direct the User Plane traffic of the whole PDU session either to the MN or to the SN. In that case, there is a single NG-U GTP tunnel termination at the NG-RAN for such PDU session.

· For some other PDU sessions of a UE: Direct the User Plane traffic of a subset of the QoS flows of the PDU session to the SN (respectively MN) while the rest of the QoS flows of the PDU session is directed to the MN (respectively SN). In that case, there are two NG-U GTP tunnel terminations at the NG-RAN for such PDU session.  

In case of PDU Session Split@UPF, there are two DL NG-U GTP tunnel terminations at the NG-RAN for the single PDU session, one in MN, and another in SN. However, whether there are one or two NG-U GTP tunnel terminations at the UPF was not confirmed. It was described in [1] [2] that according to the following in TS 29.281, section 4.3.0, the UPF needs to provide two UL GTP-U TEIDs for a split PDU session.
The TEID in the GTP-U header is used to de-multiplex traffic incoming from remote tunnel endpoints so that it is delivered to the User plane entities in a way that allows multiplexing of different users, different packet protocols and different QoS levels. Therefore no two remote GTP-U endpoints shall send traffic to a GTP-U protocol entity using the same TEID value except for data forwarding as part of mobility procedures.
In general, we agree that the UPF needs to provide two UL GTP-U TEIDs for a split PDU session, and we also would like to look into the issue a bit further. According to the following in TS 29.281 [4], section 4.3.0.
The GTP-U protocol entity provides packet transmission and reception services to user plane entities in the RNC, SGSN, GGSN, eNodeB, SGW, ePDG, PGW, TWAN and MME. The GTP-U protocol entity receives traffic from a number of GTP-U tunnel endpoints and transmits traffic to a number of GTP-U tunnel endpoints. There is a GTP-U protocol entity per IP address.
Our understanding is that there should be one GTP-U protocol entity in the UPF and two GTP-U protocol entities in the NG-RAN (in MN and SN respectively) for one PDU Session Split@UPF, which means the two UL GTP-U TEIDs should belong to the same GTP-U protocol entity, i.e. associated with the same IP and transport layer address.
Proposal 1: For one PDU Session Split@UPF, there are always two UL GTP-U TEIDs in the UPF.

Proposal 2: The two UL GTP-U TEIDs in the UPF belong to the same GTP-U protocol entity, associated with the same IP and transport layer address.
Proposal 3: The two DL GTP-U TEIDs in the NG-RAN belong to different GTP-U protocol entity (one in MN, and the other in SN), associated with different IP and transport layer addresses.
3. Conclusion
In this paper, we discussed whether one or two NG-U GTP tunnel terminations at the UPF will be used for tunnel building in PDU Session Split@UPF, and provided the following proposal:

Proposal 1: For one PDU Session Split@UPF, there are always two UL GTP-U TEIDs in the UPF.

Proposal 2: The two UL GTP-U TEIDs in the UPF belong to the same GTP-U protocol entity, associated with the same IP and transport layer address.
Proposal 3: The two DL GTP-U TEIDs in the NG-RAN belong to different GTP-U protocol entity (one in MN, and the other in SN), associated with different IP and transport layer addresses.
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