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1. Introduction
In last RAN3 #104 meeting, the RAN3 captured the open issues on solution 1 of Key Issue 1. In this contribution, we examine this issue and then provide our view on it.
2. Discussion
2.1 RSN handling in SN Addition and Handover procedure
In last meeting, the RAN3 had a discussion about the open issue related to RSN and the PDU session pair information in solution 1 of Key issue #1, and then sent a LS to request the feedback from the SA2 [1]. At least, it is needed to wait for the Reply LS from the SA2 about the issue on how the RSN is to be used by NG-RAN, and if PDU session pair information is needed.
Observation 1: It is needed for the RAN3 to wait for Reply LS from SA2 about how to define the RSN value in Stage 3.
However, it seems to be possible to discuss how to use the RSN information in the SN addition procedure and the Handover procedure.
Basically, the NG-RAN initiates the SN Addition procedure to set up the user plane paths of the two redundant PDU Sessions to be disjoint when receiving the RSN information from the SMF. To achieve the use plane redundancy, one PDU session is setup as MN terminated MCG bearer, the other PDU session (of the pair) is setup as SN terminated SCG bearer [2]. Therefore, the MN at least needs to indicate to the SN that this PDU session should be allocated to SN terminated SCG bearer only. This may be achieved by adding a new “SCG bearer only” indication into the SN ADDITION REQUEST message. However, the RSN information seems to be more beneficial than this new indication to the SN. For instance, suppose that the SN is locally configured to continue establishing the PDU session in case redundant UP setup is not possible. If the SN fails to establish the PDU session with the requested RSN, it can allocate this PDU session to the different user plane resource based on the radio, RAN load conditions and RSN information.

If the SA2 decides that the 5GC provides the PDU session pair information to the NG-RAN, it can be also sent to the SN together with the RSN information in order to efficiently provide the redundant user plane paths based on dual connectivity.
Proposal 1: The RSN and PDU session pair information (if agreed by SA2) should be delivered to SN in SN ADDITION REQUEST message and SN MODIFICATION REQUEST message.
When the inter-gNB handover is occurred, it is important to keep two redundant PDU sessions for that UE in URLLC. However, in this scenario, the target MN is difficult to know that it should make the paths of the two redundant PDU sessions independent without the RSN information. Therefore, the RSN information should be delivered to the target NG-RAN. However, this information is not included into the NG HANDOVER REQUIRED message because the SMF already knows the RSN value for each PDU session. As mentioned above, if the SA2 decides that the 5GC provides the PDU session pair information to the NG-RAN, it is also sent to the target NG-RAN together with the RSN information.

Proposal 2: The RSN and PDU session pair information (if agreed by SA2) should be delivered to the target NG-RAN in following messages:

· Xn HANDOVER REQUEST message,
· NG HANDOVER REQUEST message,
· NG PATH SWITCH REQUEST message.
2.2 Failure to establish dual connectivity
The previous version of TS 23.501 mentioned that “NG-RAN notifies CN about failure to establish dual connectivity and SMF based on local policy decides whether to continue with the PDU session or initiate release of the PDU session.” In last meeting, the RAN3 discussed how the NG-RAN handles this failure case, but there was no clear conclusion or consensus on this issue. Hence, the RAN3 asked SA2 to feedback for this failure case [2]. 
	SA2 Reply LS [3]:

…
SA2 Response for Q2:

SA2 has discussed the failure handling of the solution and has agreed to the CR in S2-1908296. The CR clarifies that NG-RAN local configuration indicates if NG-RAN shall reject the PDU session or continue establishing the PDU session in case redundant UP setup is not possible.
…


In a Reply LS, the SA2 said that based on local configuration, the NG-RAN can decide whether the PDU Session shall be kept or not kept in failure case [3]. In addition, TS 23.501 and TS 23.502 are updated in [4] and [5]. In last SA2 meeting, however, the SA2 revisited this issues and updated the TSs as follows [6], [7]:
	Clause 5.33.2.1 from TS 23.501 [6]:

…
-
At establishment of the PDU Sessions or at transitions to CM-CONNECTED state, the RSN parameter indicates to NG-RAN that redundant user plane resources shall be provided for the given PDU sessions by means of dual connectivity. The value of the RSN parameter indicates redundant user plane requirements for the PDU Sessions. This request for redundant handling is made by indicating the RSN to the NG-RAN node on a per PDU Session granularity. PDU Sessions associated with different RSN values shall be realized by different, redundant UP resources. Based on the RSN and RAN configuration, the NG-RAN sets up dual connectivity as defined in TS 37.340 [31] so that the sessions have end to end redundant paths. When there are multiple PDU Sessions with the RSN parameter set and with different values of RSN, this indicates to NG-RAN that CN is requesting dual connectivity to be set up and the user plane shall be handled as indicated by the RSN parameter and the associated RAN configuration. If the RSN value is provided to the NG-RAN, NG-RAN shall consider the RSN value when it associates the PDU Sessions with NG-RAN UP.
NOTE 4:
The decision to set up dual connectivity remains in NG-RAN as defined today. NG-RAN takes into account the additional request for the dual connectivity setup provided by the CN.

-
Using NG-RAN local configuration, NG-RAN determines whether the request to establish RAN resources for a PDU Session is fulfilled or not considering user plane requirements indicated by the RSN parameter by means of dual connectivity. If the request to establish RAN resources for PDU Session can be fulfilled by the RAN, the PDU Session is established even if the user plane requirements indicated by RSN cannot be satisfied. If the NG-RAN determines the request to establish RAN resources cannot be fulfilled then it shall reject the request which eventually triggers the SMF to reject the PDU Session establishment towards the UE. The decision for each PDU Session is taken independently (i.e. rejection of a PDU Session request shall not release the previously established PDU Session). The RAN shall determine whether to notify the SMF in case the RAN resources indicated by the RSN parameter can no longer be maintained and SMF can use that to determine if the PDU Session should be released.
-
In the case of Ethernet PDU Sessions, the SMF has the possibility 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 in case the Secondary NG-RAN is modified (or added/released), using the Ethernet PDU Session Anchor Relocation procedure described in clause 4.3.5.8 of TS 23.502 [3].

…


As highlighted one above, while the NG-RAN is locally configured to determine whether the request to establish the PDU session is acceptable or not, the SMF makes a final decision on whether to continue with the PDU session or initiate release of the PDU session.
If the NG-RAN is able to allocate the PDU session to different user plane resources associated with the RSN other than the requested RSN, it should accept the PDU session establishment request from the SMF, and then needs to provide the updated RSN information to the SMF. Based on this updated information, the SMF can perform additional mechanism such as appropriate UPF reselection to support the updated RSN from the NG-RAN. In order to send the updated RSN to the target NG-RAN during NG Handover procedure, the SMF needs to store this information.
Proposal 3: The updated RSN information should be sent to the SMF.
If the NG-RAN fails to establish the PDU session when RSN requirement cannot be fulfilled, it should reject the request to establish the PDU session. In this case, the NG-RAN sends the appropriate message in which the NG-RAN indicates the PDU session resources which failed to be setup with a cause value. Since there is no existing cause value to the failure of the dual connectivity setup to the SMF, a new cause value needs to be defined. For the existing cause such as “Radio resources not available”, the SMF is difficult to be aware of the failure of the dual connectivity setup.
Proposal 4: A new cause value should be defined to indicate the failure of the dual connectivity setup. 
Proposal 5: It is proposed to agree the corresponding CRs in [8]-[10].
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: The RSN and PDU session pair information (if agreed by SA2) should be delivered to SN in SN ADDITION REQUEST message and SN MODIFICATION REQUEST message.

Proposal 2: The RSN and PDU session pair information (if agreed by SA2) should be delivered to the target NG-RAN in following messages:

· Xn HANDOVER REQUEST message,
· NG HANDOVER REQUEST message,
· NG PATH SWITCH REQUEST message.
Proposal 3: The updated RSN information should be sent to the SMF.
Proposal 4: A new cause value should be defined to indicate the failure of the dual connectivity setup. 
Proposal 5: It is proposed to agree the corresponding CRs in [8]-[10].
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