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Discussion and Proposal
The current stage 3 erroneously uses the information elements 9.3.2.1 and 9.3.2.8 respectively in PDU session setup response, PDU session modify response, PDU Session Modify Indication, Path Switch request messages sent from NG-RAN node up to the 5GC.
This however leads to meddling the QoS flow mapping information into the process of allocation of redundant tunnels.

We think that the basic principle should be that the management of making redundant tunnels should be decoupled from the mapping/allocation of QoS flows onto the “main” tunnel. The latter one is only related to:
· Whether a QoS flow is accepted,

· Whether and how the PDU session is split.

Said in other words, the creation of the redundant tunnels should just involve sending /exchange of TEIDs.

Observation 1: the creation of redundant tunnels should just involve sending /exchange of TEIDs and not flow-tunnel mapping information.

In case of PDU session split, here are two typical example cases showing how the decoupling can be achieved:
Case 1: PDU session setup (also applies to PDU session Modify)
5GC sends additional UL TEID 1, 2, 3 and additional redundant UL TEID 4, 5, 6. NG-RAN reports additional DL TEID 11, 12, 13 with associated flows. 5GC assumes 11, 12, 13 are mapped to 1, 2, 3. If NG-RAN needs to report redundancy TEIDs it should clarify the pairs subject to redundancy: for example if only the pairs (1, 11) and (3, 13) are subject to redundancy, the NG-RAN node only needs to allocate two DL TEIDs and shall simply report the pairs (4, 14), (6, 15).
Case 2: PDU Session Modify Indication (also applies to Path Switch Request)
NG-RAN takes the initiative to offload some of the QoS flows. If some of the offloaded flows are subject to redundancy, some of the additional tunnels needs to be made redundant. The NG-RAN node shall indicate the list of those additional tunnels which are assumed to be made redundant in the PDU Session Modify Indication Transfer IE and include associated new DL TEIDs for the redundancy (need a double DL list). Upon receiving the message, the 5GC should indicate back the list of paired UL TEIDs corresponding to the received list of new DL TEIDs for the redundancy (need of a pair list).
If the decoupling principle is not applied and the CRs stay as they are, the following problems occur:
· Risk of inconsistency if the list of QoS flows indicated for a “redundant tunnel” is not consistent with the list of QoS flows which has been accepted for the “main tunnel”,

· (DL TEID, UL TEID)s pairings may consequently be confused with the consequence of uplink traffic sent on the UL TEID that should have been used for another tunnel.
Observation 2: serious inconsistencies issues can arise if the decoupling is not done, especially considering the case of PDU session split.

Summary of the final solutions and changes to be done
The following must be specified in order to ensure a clean design:

1/ Redundant DL NG-U TNL Information 
It should be present in all containers from RAN to CN: PDU session setup response transfer (need change), PDU session modify response transfer (ok), PDU session indication transfer (need change), Path Switch Request Transfer (ok).
2/ Additional redundant DL NG-U TNL Information List
We need a pair list in all response containers: PDU session setup response (need change), PDU session modify response (ok), PDU session modify confirm transfer (ok), Path Switch Request Acknowledge Transfer (ok).
We need a double DL list (to indicate which of the additional tunnels have been made redundant) in all containers from RAN to CN: PDU session indication transfer (need change), path switch request transfer (need change).
Proposal: agree the CR in [2] for TS 38.413 to correct and remove the use of flow-related IEs used in uplink messages in order to not mix up the creation of the redundant tunnel on one side and the QoS flow-tunnel mapping process on the other side.
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