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Abstract of the contribution: This paper discusses how the different RSNs are allocated in case of two SMFs are used.
1. Discussion
[bookmark: _GoBack]In order to support highly reliable URLLC services, a UE may set up two redundant PDU Sessions over the 5G network, such that the 5GS sets up the user plane paths of the two redundant PDU Sessions to be disjoint. The SMF determines the value of Redundancy Sequence Number (RSN) to indicate to NG-RAN that redundant user plane resources shall be provided for the given PDU sessions by means of dual connectivity. Based on the RSN and RAN configuration, the NG-RAN sets up dual connectivity as defined in TS 37.340 so that the sessions have end to end redundant paths.


Figure 1. Example scenario for redundant PDU session establishment in case of multiple SMFs are used in TR 23.725
However, as shown in Figure 1, there may be occurred the problem in case two redundant PDU sessions are handled via different SMFs. Initially, the two PDU Sessions are established at the same NG-RAN. Based on different RSN values from each SMF, the NG-RAN initiates to set up the dual connectivity for redundant transmission. However, if two SMFs allocate the same RSN for two redundant PDU sessions, the NG-RAN is difficult to differentiate the PDU Sessions that are handled redundantly. Therefore, both PDU sessions may be handled by same NG-RAN without redundancy handling. To avoid this problem, each SMF needs to determine different RSN value for redundant PDU sessions.
In current TS 23.501, how to determine the value of the RSN is described as follows:
	-	The SMF determines whether the PDU Session is to be handled redundantly. The determination is based on the policies provided by PCF for the PDU Session, combination of the S-NSSAI, DNN, user subscription and local policy configuration. The SMF uses these inputs to determine the RSN which differentiates the PDU Sessions that are handled redundantly and indicates redundant user plane requirements for the PDU Sessions in NG-RAN.
-	Operator configuration of UPF selection ensures the appropriate UPF selection for disjoint paths.
-	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 that indicates redundant user plane requirements for the PDU Sessions. This request for redundant handling is made by indicating the RSN to the 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.



Basically, the SMF determines the RSN based on PCF, combination of the S-NSSAI, DNN, user subscription and local policy configuration. However, in case of two SMFs are used, the current text does not give a clear description of how to ensure different RSN value for redundant PDU session.
Observation 1: In case of two SMFs are used, the SMFs need to determine different RSN value in order to differentiate the PDU Sessions that are handled redundantly by each SMF.
There are two possible options to avoid reuse of same RSN by different SMFs.
Option 1. Each SMF has different RSN pool based on operator configuration (S2-1907691).
Option 2. Each SMF stores its allocated RSN in UDM and retrieves it from UDM (S2-1907692).
In Option 1, for the SMFs in which redundant handling is allowed, the operator configures different RSN pool locally. Therefore, the SMFs can ensure different RSN value for redundant PDU session. Option 1 can be achieved by adding the NOTE for local configuration in case of two SMFs are used.
Observation 2: Option 1 can be easily achieved by additional NOTE in TS 23.501.
For Option 2, when establishing the first PDU session, the SMF #1 stores its allocated RSN in UDM. Then, when establishing the second PDU session, the SMF #2 retrieves the RSN allocated by the SMF #1 from the UDM and takes into account this information to determine its RSN. To support this functionality, the relation between the DNNs for redundant transmission needs to be configured in SMF or UDM. Therefore, this causes the impact to SMF and UDM.
Observation 3: Option 2 has impact to the SMF and UDM.
Based on above observations, we propose to select Option 1, which has less standard impact compared to Option 2.
Proposal 1: Add a NOTE for “In case of two SMFs are used, the SMFs have different RSN pool based on operator configuration” in clause 5.33.2.1 of TS 23.501.

2. Proposal
Based on above discussion, it is proposed to agree related CR (S2-1907691).
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