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1   Introduction
The secondary NG-U tunnel for the split PDU session was discussed during the last meeting. No conclusion were agreed. In this document we provides our analysis and give the proposal.
2   Discussion

In the last meeting, three options were proposed as following:

Option 1: Send the UL TEID used by the MN to the SN. The MN and SN use the same UL TEID.
Option 2: Always store two UL TEIDs per PDU session.
Option 3: The MN allocates one UL TEID to the SN. The SN forwards the UL data to the MN.
In option 1, according to 29.281, no two remote GTP-U endpoints shall send traffic to a GTP-U entity using the same TEID value.
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.
Therefore, option 1 is opted out.
Observation 1: Using the same UL TEID for the MN and SN will break the rule of GTP-U protocol.
In option 3, the SN will forward the uplink data to the MN. Then it needs to use one UL PDU session tunnel to forward the uplink data. According to the discussion of data forwarding of intra-system handover, there is not UL PDU session tunnel. Therefore it will increase the complexity of NG-RAN.

Observation 2: Option 2 could increase the complexity of NG-RAN.
One more possible alternative is given.
Option 4: MN initiates one UL TEID request procedure to 5GC before sending the SN Reconfiguration Complete message to the SN.
In this option, the SN will start to schedule the QoS flow of split PDU session after it receives the SN reconfiguration complete message. Therefore the MN has enough time to initiate the UL TEID request procedure in option 4. The only concern is that the SN needs to wait SN reconfiguration complete message to arrive and then send the data to 5GC. Either a new indication or new procedure is needed to support this option.
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Figure 1. Option 4: MN requests UL TEID procedure
Compared with the other options, Option 2 might be the simplest way. In LTE, the CN allocates one TEID for each E-RAB. In NR, the 5GC will allocate one TEID for each PDU session. The 5GC shall allocate two TEID for each PDU session and then NG-RAN uses for PDU session split. An LS to SA2 is needed to address our concern.

Proposal 1: Option 2 is slightly preferred, i.e., always store two UL TEIDs per PDU session.
Proposal 2: Send LS to SA2 to say that 5GC always allocates one additional UL GTP-U for some PDU sessions. 5GC shall not release the additional UL GTP-U even if NG-RAN node does not split the PDU session to two NG-RAN nodes.

3   Conclusion
Based on the discussion in this paper, we has the following proposals. The corresponding changes to stage-2 and stage-3 are proposed in [1][2]. Draft LS to SA2 is in [3].
Observation 1: Using the same UL TEID for the MN and SN will break the rule of GTP-U protocol.

Observation 2: Option 2 could increase the complexity of NG-RAN.

Proposal 1: Option 2 is slightly preferred, i.e., always store two UL TEIDs per PDU session.
Proposal 2: Send LS to SA2 to say that 5GC always allocates one additional UL GTP-U for some PDU sessions. 5GC shall not release the additional UL GTP-U even if NG-RAN node does not split the PDU session to two NG-RAN nodes.
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