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Abstract of the contribution: This paper discusses how the PDU session pair information is provided to the NG-RAN in case of two SMFs are used.
1. Discussion
In last RAN3 meeting, the RAN3 discussed Solution #1 of Key Issue 1, especially about how the RSN is to be used by NG-RAN node, and if PDU session pair information (i.e. the two PDU sessions are indicated as the redundant pair) is needed [1]. This PDU session pair information may be the PDU session ID for the paired PDU session.

	Reply LS from RAN3 [1]:
…
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.

RAN3 sees benefit if 5GC can provide the PDU session pair information to gain more flexibility in NG-RAN node, but RAN3 is not sure if the 5GC would be able to provide this information to NG-RAN node without adding too much complexity.
…



As highlighted one above, the RAN3 considers that using only RSN without the PDU session pair information may work for the redundant user plane paths based on dual connectivity. However, RAN3 sees benefit of the PDU session pair information. For instance, the PDU session #1 and #2 are paired for Service #A with different RSN values. If the PDU session pair information is not provided and the NG-RAN fails to establish the PDU session #2 with the requested RSN, the NG-RAN may allow this PDU session to use the same user plane path with the PDU session #1. In this case, the two redundant PDU Sessions cannot have disjoint user plane. However, if the PDU session pair information is provided, the NG-RAN can allocate the PDU session #2 to different user plane path other than the PDU session #1.
Observation 1: Even if the PDU session cannot be set up at the requested RSN, the NG-RAN can provide the disjoint user plane resources for two redundant PDU sessions based on the PDU session pair information.
In addition, the current specification is too restrictive in the way the MN selects the SN for DC. For example, if the PDU session #1 for Service #A and PDU session #3 for Service #B have the same RSN value, they should be configured to the specific user plane path irrespective of the radio and RAN load conditions. As mentioned in RAN3 LS, it is not aligned with the current principle for DC. 
However, if the PDU session pair information is provided, the PDU session#1 and #3 can be scheduled with different user plane resources because they are not paired for redundant transmission. Therefore, the NG-RAN is able to select the SN for DC based on radio and RAN load conditions.
Observation 2: The PDU session pair information enables the NG-RAN to gain more flexibility in NG-RAN.
Proposal 1: The 5GC should provide PDU session pair information along with the RSN to the NG-RAN.

As mentioned in Proposal 1, the NG-RAN needs to know the information on which PDU sessions are paired for redundant transmission. This information can be easily derived and provided to the NG-RAN in case two redundant PDU sessions are handled by the same SMF. 



Figure 1. Example scenario for end to end redundant User Plane paths using Dual Connectivity in TS 23.501.

However, as shown in Figure 1, there may be the case two redundant PDU sessions are handled by different SMFs. In this case, since each SMF is basically difficult to know the PDU session ID which is handled by the other SMF, the PDU session pair information is not available in the 5GC. Therefore, additional mechanism for two serving SMFs case is needed to provide the PDU session pair information by each SMF to the NG-RAN.
Observation 3: In case that two SMFs are used, additional mechanism is needed to provide the PDU session pair information by each SMF to the NG-RAN.

There are two possible options for the SMF to obtain the PDU session pair information including PDU session ID for the paired PDU session in case of two SMFs.
Option 1: PDU session pair information from UDM.
When the SMF provides PDU Session related information to UDM using Nudm_UECM_Registration, the UDM checks whether the DNN for this PDU Session is for redundant transmission. If the DNN is configured for redundant transmission, the UDM stores the PDU Session ID as the PDU session pair information to the context for the DNN paired with this DNN, i.e. the DNN used for other PDU Session paired with this PDU Session for redundant transmission. As such, the other SMF serving PDU Session paired with this PDU Session can obtain the PDU session pair information from the UDM. (TS 23.501: S2-190xxxx, TS 23.502: S2-190xxxx).
Option 2: PDU session pair information from PCF.
When the SMF provides PDU Session related information to PCF using Npcf_SMPolicyControl operation, the PCF checks whether the DNN for this PDU Session is for redundant transmission. If the DNN is configured for redundant transmission, the PCF stores the PDU Session ID as the PDU session pair information to the context for the DNN paired with this DNN, i.e. the DNN used for other PDU Session paired with this PDU Session for redundant transmission. As such, the other SMF serving PDU Session paired with this PDU Session can obtain the PDU session pair information from the PCF. It is assumed that same PCF is selected by each SMF for the redundant PDU sessions. (TS 23.501: S2-190xxxx, TS 23.502: S2-190xxxx).

Proposal 2: It is proposed to discuss which option can be selected in SA2.

2. Proposal
Proposal 1: The 5GC should provide PDU session pair information along with the RSN to the NG-RAN.
Proposal 2: It is proposed to discuss which option can be selected in SA2.
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