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Discussion
In SA2#158 meeting, it was agreed that Network Slice Replacement is transparent to the AF. However, issue on how to support AF request without notifying Alternative S-NSSAI is left open and following EN is added in clause 6.1.3.18 of TS 23.503.
Editor's note:	It is FFS how to support AF request without notifying Alternative S-NSSAI to the AF.
In LS C3-234473/S2-2311957, CT3 asked whether PCF needs to provide both the original S-NSSAI and the Alternative S-NSSAI to the BSF. This paper first analysis how AF request is handled in the 5GC and how needs to be supported in the network to support AF request without notifying the Alternative S-NSSAI to the AF.
There are three cases that AF can provide input to 5GC as follows:
Case 1.	AF provides input to the PCF directly.
Case 2.	AF provides input to the NEF with DNN/S-NSSAI.
Case 3.	AF provides input to the NEF with AF Identifier.
In case 1, AF discovers PCF by using BSF and provides DNN/S-NSSAI to find PCF for a PDU Session. Since we determined that AF does not knows Alternative S-NSSAI, the AF uses replaced S-NSSAI to discover the PCF for a PDU Session.
Observation 1: In Case 1, AF can provide replaced S-NSSAI to the BSF to find PCF for a PDU Session.
In case 2, NEF needs to discover PCF for a PDU Session by using BSF. Since NEF does not know Network Slice Replacement, NEF uses replaced S-NSSAI to discover the PCF for a PDU Session.
Observation 2: In Case 2, NEF can provide replaced S-NSSAI to the BSF to find PCF for a PDU Session.
In case 3, NEF determines DNN/S-NSSAI based on AF Identifier and discovers PCF for a PDU Session by using BSF with the determined DNN/S-NSSAI. Since NEF does not know Network Slice Replacement, NEF uses replaced S-NSSAI to discover the PCF for a PDU Session.
Observation 3: In Case 3, NEF can provide replaced S-NSSAI to the BSF to find PCF for a PDU Session.
In above Case 2 and Case 3, the AF input/request is either directly provided to the PCF or stored in the UDR. For example, if AF provides QoS requirements using "AF session with required QoS procedure" (in clause 4.15.6.6 of TS 23.502), NEF triggers Npcf_PolicyAuthorization_Create service to provide information on AF request. On the other hand, if AF input/request is related with future session (e.g. "Set a policy for a future AF session" in clause 4.15.6.8 of TS 23.502) or sessions not identified by an UE address (e.g. " Processing AF requests to influence traffic routing and/or Service Function Chaining for Sessions not identified by an UE address" in clause 4.3.6.2 of TS 23.502) or request is associated with group of UEs (e.g. "Procedures for AF requested QoS for a UE or group of UEs not identified by a UE address" in clause 4.15.6.14 of TS 23.502), the NEF stores AF input/request in the UDR as Application data together with DNN+S-NSSAI. Then Application data is provided to the PCF by Nudr_DM_Notify service. In order to receive such notification, the PCF subscribes data notification using DNN + S-NSSAI. Therefore, when the S-NSSAI is replaced by the Alternative S-NSSAI, the PCF should know original S-NSSAI to receive notification from the UDR.
Observation 4: The PCF should know original S-NSSAI to receive notification of Application data which is used to handle request from the AF.
According to current TS 23.503 spec, the PCF updates binding information in the BSF when network performed network slice replacement.
	[bookmark: _Toc138395204]6.1.3.29	Network Slice replacement for existing PDU Session
The Network Slice Replacement is specified in clause 5.15. 19 of TS 23.501 [2].
The PCF may set the Network Slice Replacement trigger event in the SMF as defined in clause 6.1.3.5.
When the existing PDU Session is transferred from S-NSSAI to Alternative S-NSSAI, if the SMF determines that the existing PDU Session and existing SM Policy Association can be retained (e.g. if the SMF determines that same PCF can be used for the Alternative S-NSSAI), then the SMF includes the Alternative S-NSSAI in SM Policy Association modification request to PCF to update the S-NSSAI of the PDU Session. The PCF may request subscription information associated with the Alternative S-NSSAI from the UDR. Then the PCF makes policy decision based on the Alternative S-NSSAI and may provide updated PCC rules to SMF. The PCF may update the binding information in the BSF.



In source company's understanding, the intention of above highlighted text is updating Alternative S-NSSAI value to the BSF without providing original S-NSSAI. Then AF/NEF cannot find right PCF because AF/NEF uses original S-NSSAI as shown in Observation 1 and Observation 2. Then, additional mechanism is needed to handle AF request.
Observation 5: If PCF updates binding information to the BSF with Alternative S-NSSAI, additional mechanism is needed to handle AF request because AF/NEF discovers PCF by using replaced S-NSSAI (original S-NSSAI).
Then, the question is whether the PCF needs to use Alternative S-NSSAI when the PCF updates binding information. In source company's understanding, there is no need to use Alternative S-NSSAI in the binding information. However, it may be worth while to consider using Alternative S-NSSAI when updating binding information because actual slice used for PDU Session is Alternative S-NSSAI, which may be useful for future releases.
Below shows what needs to be done based on current spec for each option (i.e. when replaced S-NSSAI is used and Alternative S-NSSAI is used in binding information).
Option 1) Using only replaced S-NSSAI (original S-NSSAI) in the binding information.
According to current specification, Network Slice Replacement event is reported from SMF to PCF only when the PDU Session is retained. If a new PDU Session is established using Alternative S-NSSAI, SMF does not send whether the S-NSSAI of the PDU Session is Alternative S-NSSAI or not. As a consequence, the PCF cannot use replaced S-NSSAI when registering binding information. In order to support Option 1, this should be changed, i.e., SMF needs to notify both replaced S-NSSAI and Alternative S-NSSAI to the PCF when a new PDU Session is established.
In this option, PCF only includes replaced S-NSSAI to the BSF.
Observation 6: In order to use replaced S-NSSAI (original S-NSSAI) in the binding information, SMF needs to notify both replaced S-NSSAI (original S-NSSAI) and Alternative S-NSSAI to the PCF when a new PDU Session is established. PCF only includes replaced S-NSSAI (original S-NSSAI) to the BSF when providing binding information.
Option 2) Using Alternative S-NSSAI in the binding information.
According to Observation 1, Observation 2 and Observation 3, BSF should know replaced S-NSSAI (original S-NSSAI) to handle AF request. This means that the BSF should know both replaced S-NSSAI and Alternative S-NSSAI. As a consequence, SMF needs to notify both replaced S-NSSAI and Alternative S-NSSAI to the PCF when a new PDU Session is established so that PCF can provide both replaced S-NSSAI and Alternative S-NSSAI to the BSF when registering binding information. Therefore, in this option, PCF should include both replaced S-NSSAI and Alternative S-NSSAI to the BSF.
Observation 7: In order to use Alternative S-NSSAI in the binding information, SMF needs to notify both replaced S-NSSAI (original S-NSSAI) and Alternative S-NSSAI to the PCF when a new PDU Session is established. PCF includes both replaced S-NSSAI (original S-NSSAI) and Alternative S-NSSAI to the BSF when providing binding information.
For both Option 1 and Option 2, as well as according to Observation 4, the SMF needs to notify both replaced S-NSSAI (original S-NSSAI) and Alternative S-NSSAI to the PCF. The only difference is whether BSF stores Alternative S-NSSAI in addition to replaced S-NSSAI.
Since overall impact to support Option 1 & Option 2 is limited, select either option based on company preference.
Proposal 1: Discuss and select either Option 1 or Option 2.
(Option 1) When a S-NSSAI is replaced with an Alternative S-NSSAI, the SMF provides both replaced S-NSSAI and Alternative S-NSSAI to the PCF. PCF registers/updates binding information using replaced S-NSSAI.
(Option 2) When a S-NSSAI is replaced with an Alternative S-NSSAI, the SMF provides both replaced S-NSSAI and Alternative S-NSSAI to the PCF. PCF registers/updates binding information using replaced S-NSSAI and Alternative S-NSSAI.

Summary
Observation 1: In Case 1, AF can provide replaced S-NSSAI to the BSF to find PCF for a PDU Session.
Observation 2: In Case 2, NEF can provide replaced S-NSSAI to the BSF to find PCF for a PDU Session.
Observation 3: In Case 3, NEF can provide replaced S-NSSAI to the BSF to find PCF for a PDU Session.
Observation 4: The PCF should know original S-NSSAI to receive notification of Application data which is used to handle request from the AF.
Observation 5: If PCF updates binding information to the BSF with Alternative S-NSSAI, additional mechanism is needed to handle AF request because AF/NEF discovers PCF by using replaced S-NSSAI (original S-NSSAI).
Observation 6: In order to use replaced S-NSSAI (original S-NSSAI) in the binding information, SMF needs to notify both replaced S-NSSAI (original S-NSSAI) and Alternative S-NSSAI to the PCF when a new PDU Session is established. PCF only includes replaced S-NSSAI (original S-NSSAI) to the BSF when providing binding information.
Observation 7: In order to use Alternative S-NSSAI in the binding information, SMF needs to notify both replaced S-NSSAI (original S-NSSAI) and Alternative S-NSSAI to the PCF when a new PDU Session is established. PCF includes both replaced S-NSSAI (original S-NSSAI) and Alternative S-NSSAI to the BSF when providing binding information.
Proposal:
(Option 1) When a S-NSSAI is replaced with an Alternative S-NSSAI, the SMF provides both replaced S-NSSAI and Alternative S-NSSAI to the PCF. PCF registers/updates binding information using replaced S-NSSAI.
(Option 2) When a S-NSSAI is replaced with an Alternative S-NSSAI, the SMF provides both replaced S-NSSAI and Alternative S-NSSAI to the PCF. PCF registers/updates binding information using replaced S-NSSAI and Alternative S-NSSAI.

Proposal
It is proposed to approve corresponding CRs S2-2312572 (TS 23.501 CR#5137), S2-2312573 (TS 23.502 CR#4451) and S2-2312574 (TS 23.503 CR#1153). CRs are written based on Option 1.
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