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Abstract of the contribution: We discuss the questions raised in RAN3’s incoming LS and propose a way forward.
Introduction
In the LS R3-194794, RAN3 is asking for clarifications on the dual connectivity based redundancy solution specified in 23.501 section 5.33.2.1. Specifically, RAN3 is raising the following, and asking whether PDU session pair information is provided to RAN. 
There is consensus that RSN may work. However, if PDU session pair information is not provided (within RSN or otherwise), this may imply a change in the way the MN selects the SN for DC: according to current principles, this selection shall ultimately be based on radio and RAN load conditions (which is available to RAN and not to core network). The same considerations apply when one gNB-CU and two gNB-DUs are used.
Below we provide clarifications on the solution and propose a way forward to address RAN3’s questions.
Expected behavior of the solution
The solution is expected to provide two redundant user plane paths for the two PDU sessions within the 3GPP system, covering RAN, CN and transport. Mechanisms outside the scope of 3GPP can provide redundancy outside the 3GPP network, and use the two end to end paths in a redundant way. Such mechanism could be the use of FRER defined by IEEE. An example of the solution is shown in the figure below. As an example, RAN UP 1 may correspond to the Master RAN node, and RAN UP 2 may correspond to the Secondary RAN node, but it is also possible to support other RAN deployments where a single RAN control plane entity has multiple user plane entities. 
[image: ]
The UPF is selected in the CN, which is followed by the selection of the user plane resources in RAN. The solution supplies the RSN (Redundancy Sequence Number) to RAN. The value of the RSN parameter indicates redundant user plane requirements for the PDU Sessions. By selecting the user plane according to the RSN requirements it is ensured that the RAN user plane is selected in harmony with the UPF selection in the CN. In the example, RSN=1 leads to the selection of RAN UP 1, and RSN=2 leads to the selection of RAN UP 2 for the given PDU Sessions. 
[bookmark: _Hlk529997035]If RAN were to ignore the RSN value, the redundant user plane paths cannot be ensured over the whole end to end paths. This is shown in the figure below. 
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In this example, RAN allocates different user plane resources for the two PDU sessions, but RAN ignores the user plane requirements communicated to RAN in the RSN parameter, and selects RAN UP 1 for a session with RSN=2, and selects RAN UP 2 for a session with RSN=1. Even though the sessions are redundant in RAN, they are not ensured to be redundant end to end, since the paths of the two sessions may cross in the transport network. It is only when the RAN user plane selection is harmonized with the CN user plane selection, through the use of the RSN parameter, when the end to end redundancy can be ensured. 
We clarify therefore that the user plane requirements communicated to RAN via the RSN parameter needs to be observed. As always, failure cases may occur, and it might be possible the current resource or conditions do not allow the request in the RSN to be observed. This can be handled as a failure case, using RAN configuration to determine whether or not to keep a PDU session in such cases. In that way, RAN can of course consider load and resource conditions; but to satisfy the request for end to end redundancy, the RSN request needs to be observed. 

Pairing information 
RAN3 is also asking about whether PDU Session pair information is provided to RAN. 
We expect that the typical scenario, at least initially, is to have a single pair of PDU Sessions only. However, the solution can also support multiple pairs of redundant PDU sessions; there is no need to update the solution for this. For each PDU Session, the user plane requirements are communicated to RAN using the RSN parameter, based on which RAN can select the user plane accordingly. Hence, the solution does not require the addition of pairing information for RAN. 
Failure handling can also be performed individually for each PDU session. As already described, Using NG-RAN local configuration, NG-RAN determines whether the PDU Session shall be kept or not kept in case NG-RAN cannot satisfy the user plane requirements indicated by the RSN parameter by means of dual connectivity. This does not require the addition of PDU session pairing information.
We also note that it is possible to configure networks and terminals such that different S-NSSAIs are used for the different pairs of redundant PDU Sessions. As the S-NSSAI is also available in RAN, this may be used for optimization purposes should RAN need it for non-standard optimization purposes. However, the standardized mechanism does not require such information to be added. Note also that different SMFs may be used for the individual PDU sessions, hence there might not be a single entity in the CN to determine which are the corresponding pairs of PDU sessions, and there is no information available to base such decision on.

Proposal
Based on the discussion above, we propose to clarify that RAN shall base the user plane selection on the RSN parameter, and that pairing information is not needed to be sent to RAN for the solution. 
It is proposed to agree the corresponding CR in S2-1909598 and the LS response in S2-1909599. 
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Single point of failure!!!


