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1. Introduction
In RAN3 #107bis-e meeting, some functionalities were agreed to support the dual connectivity based end to end redundant user plane paths. Also, the following open issues were captured to be discussed at next meeting in [1]: 
· Whether to refine the Used RSN value IE in the redundant setup result message;

· WA: The identity of the Secondary RAN node is informed to SMF;

· Whether to introduce redundant setup result in Bearer Context Setup response message;
· Whether to introduce RSN in Bearer Context modification request message;
· Whether to introduce redundant setup result in Bearer Context modification response message.
In this contribution, we examine these issues and then provide our view on it.
2. Discussion
2.1 Removal of Editor’s note for used RSN value and identity of the Secondary RAN node
One of open issues in solution #1 is how to inform the redundant setup result in the response message. That is, when the NG-RAN receives the request to establish RAN resources for a PDU Session for redundant transmission, it can do one of the following cases:

· Case 1: If the request to establish RAN resources for PDU Session can be fulfilled by the RAN and the user plane requirements indicated by RSN can be satisfied, the NG-RAN accepts the PDU session establishment request from the SMF (RSN requested from SMF = RSN used by NG-RAN);

· Case 2: If the request to establish RAN resources for PDU Session can be fulfilled by the RAN but the user plane requirements indicated by RSN cannot be satisfied, the NG-RAN accepts the PDU session establishment request from the SMF (RSN requested from SMF ≠ RSN used by NG-RAN);

· Case 3: If the NG-RAN determines the request to establish RAN resources cannot be fulfilled, the NG-RAN reports the establishment of the corresponding PDU sessions as failed in the PDU SESSION RESOURCE SETUP RESPONSE message with an appropriate cause value.
It is clear that in Case 3, the SMF can reject the PDU Session establishment towards the UE based on the cause value. However, in Case 1 and 2, if there is no additional indication to inform the redundant setup result in the response message, the NG-RAN only reports the successful establishment of the corresponding PDU sessions. Therefore, the SMF is difficult to be aware whether the redundant user plane requirements for the PDU Sessions is fulfilled or not.
To avoid this problem, in last RAN3 meeting, it was agreed to introduce the Used RSN value IE to inform the redundant setup result with editor’s note “This IE may need to be refined”. Based on the Used RSN value, the SMF can verify whether the redundant user plane requirements for the PDU Sessions is fulfilled or not. 
However, it was also proposed that a new indication can be used to inform the SMF of “No disjoint UP resource in NG-RAN” instead of the Used RSN value IE. That is, when the NG-RAN reports the successful establishment of the PDU session with this new indication, the SMF can be aware that the redundant user plane requirements for the PDU Sessions is not fulfilled. 
In Rel-16, it seems that the Used RSN value IE and a new indication “No disjoint UP resource in NG-RAN” have the same information from SMF point of view. In this release, the RSN has two values (i.e., 1 or 2). Therefore, if the NG-RAN allocates the PDU session to different user plane resources associated with the RSN other than the requested RSN and reports the Used RSN value IE to the SMF, the SMF can implicitly deduce that the redundant user plane requirements for the PDU Sessions is not fulfilled based on the Used RSN value IE.
However, in next release, if the RSN value is extended to more than 2, the Used RSN value IE can provide more information. For example, suppose that the RSN has five values (i.e., 1, … , 5). When the SMF requests the establishment for first PDU session with RSN=1, the NG-RAN accepts it with RSN=1. Then, for the request to establish the second PDU session with RSN=2, if there is no redundant UP resource for the RSN=2, the NG-RAN can accept it with RSN (e.g., 1, 3, 4, 5) other than the requested RSN. If the NG-RAN allocates the second PDU session to the user plane resources associated with the RSN=3, 4, or 5, the redundant user plane requirements for the PDU Sessions is still fulfilled. It is difficult to use the new indication for this scenario, whereas the Used RSN value IE can be used.
Specifically, in TEI-17, the SA2 decided to investigate the solution in which the UE provides PDU Session pair information to the SMF(s) during the PDU session establishment procedure. Therefore, the NG-RAN is able to know the information on which PDU sessions are paired for redundant transmission. Based on this information, the NG-RAN can allocate the PDU sessions to different user plane resources. 
Observation 1: For future proof, the Used RSN value IE should be used to inform the redundant setup result in the response message.
In XnAP BL CR, the procedure text for the Used RSN value IE is already captured, whereas it is still missing in NGAP BL CR. So, the procedure text for the Used RSN value IE needs to be captured in NGAP BL CR.
Observation 2: The procedure text for the Used RSN value IE needs to be captured in NGAP BL CR.
According to TS 23.501, it is possible for the SMF to change the UPF (acting as the PSA) and select a new UPF based on the identity of the Secondary NG-RAN for the second PDU Session. Therefore, the identity of the Secondary RAN node needs to be informed to the SMF.

Observation 3: It is proposed to agree that the identity of the Secondary RAN node is informed to SMF.

With the observations above, the following proposals are suggested to RAN3.
Proposal 1: It is proposed to remove the Editor’s note for the Used RSN value IE and Global RAN Node ID of Secondary NG-RAN Node IE in NG and Xn BL CR.

Proposal 2: It is proposed to add the procedure text for the Used RSN value IE in NGAP BL CR.
When the Xn handover is triggered, the source NG-RAN node sends the RSN information in the Handover Request message. As described above, if the request to establish RAN resources for PDU Session can be fulfilled by the target RAN node but the user plane requirements indicated by RSN cannot be satisfied, the target NG-RAN node accepts the PDU session establishment request with different RSN, and then needs to inform the SMF of the redundant setup result. In NGAP, however, the Used RSN value IE is still missing in the Path Switch Request Transfer IE of the Path Switch Request message. 
Proposal 3: The Used RSN value IE should be included in the Path Switch Request Transfer IE of the Path Switch Request message.
2.2 Introduction of RSN in E1 interface
In last RAN3 meeting it was agreed that the RSN is included into the PDU Session Resource To Setup List IE of the Bearer Context Setup Request message. However, it is FFS whether to add the Used RSN value IE in the Bearer Context Setup Response message. 
In CP-UP separation case, the gNB-CU-UP establishes the PDU session resources based on the request of the gNB-CU-CP. Therefore, the RSN in the Bearer Context Setup Request message enables the gNB-CU-UP to allocate the PDU session to the disjoint user plane resource. When the user plane requirements indicated by RSN cannot be satisfied, the gNB-CU-UP needs to allocate the PDU session to different user plane resources associated with the RSN other than the requested RSN. In this case, the gNB-CU-UP should indicate the Used RSN value to the gNB-CU-CP. Without this information, the gNB-CU-CP is difficult to be aware whether the redundant user plane requirements for the PDU Sessions is fulfilled or not.
Proposal 4: The Used RSN value IE should be included in the PDU Session Resource Setup List IE of the Bearer Context Setup Response message.
It is also FFS whether to introduce RSN in Bearer Context Modification Request message. Similar to the Bearer Context Setup Response message, the RSN needs to be included in the PDU Session Resource To Setup List IE of the Bearer Context Modification Request message. Also, the Used RSN value IE needs to be indicated to the gNB-CU-CP in the Bearer Context Modification Response message.
Proposal 5: The Redundant PDU Session Information IE and the Used RSN value IE should be exchanged in Bearer Context Modification procedure. 
Proposal 6: It is proposed to agree the corresponding CRs in [2]-[4].
3. Conclusion
In this contribution, we focused on open issues for Solution 1 related to Key issues 1 and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: It is proposed to remove the Editor’s note for the Used RSN value IE and Global RAN Node ID of Secondary NG-RAN Node IE in NG and Xn BL CR.
Proposal 2: It is proposed to add the procedure text for the Used RSN value IE in NGAP BL CR.
Proposal 3: The Used RSN value IE should be included in the Path Switch Request Transfer IE of the Path Switch Request message.
Proposal 4: The Used RSN value IE should be included in the PDU Session Resource Setup List IE of the Bearer Context Setup Response message.

Proposal 5: The Redundant PDU Session Information IE and the Used RSN value IE should be exchanged in Bearer Context Modification procedure.

Proposal 6: It is proposed to agree the corresponding CRs in [2]-[4].
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