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Abstract of the contribution: A number of solutions are analysed including those described in S2-2000330. 
Background
Different interworking scenarios have been specified in TS 23.502, listed as follows:
· Scenario-N26: EPS to 5GS mobility with N26:
· EPS to 5GS handover using N26 interface

· EPS to 5GS Mobility Registration Procedure (Idle and Connected State) using N26 interface

· EPS to 5GS Mobility Registration Procedure (Idle) using N26 interface with AMF reallocation

· Scenario-noN26: EPS to 5GS Mobility procedures without N26 interface
· Scenario-N3GPP:
· EPC/ePDG to 5GS mobility

· EPS to 5GC/N3IWF 

How to select the same PCF for AMF and one of the SMFs when the UE first establish a PDU connection in EPS and then moves to 5GS was discussed in S2-2000330 that analyses the following solution alternatives:

Solution 1.  SMF forwarding PCF ID to AMF: the SMF forwards the PCF ID for each PDU session to AMF within Nsmf_PDUSession_UpdateSMContext Response, or Nsmf_PDUSession_CreateSMContext Response, if there are multiple SMFs involved for the UE, and PCF id from the SMFs are different, the AMF selects the PCF id serving a specific DNN based on local configuration.
Observation 1: Solution 1 requires the AMF to contact the SMF to create a PDU Session Context before the PCF that controls the AM Policy association is selected, this 
(1) may cause additional signaling from AMF and SMF and additional logic in them, e.g. in the scenarios of EPS to 5GS Mobility without N26 or the scenario involving N3GPP, the AMF may need to contact the SMF to get the PCF id if the UE performs Registration first and then move the PDU Session(s), 
(2) and may cause signaling sequence change, e.g. in the case of EPS to 5GS Mobility Registration Procedure in Scenario-N26, because currently AMF performs AM Policy Association establishment before AMF contacts SMF. 

(3) Creates a PDU session context before checking AM policies in the AMF, that may include e.g. Service Area restrictions, then AMF will need to contact the SMF again to remove the PDU session context, this is also unnecessary signaling.
Solution 2.  AMF querying SMF for PCF ID: The AMF requests the SMF the 5GS PDU session context, that includes the PCF id for the PDU session by using Nsmf_PDUSession_ContextRequest service. 
Observation 2: The AMF can only retrieve the PDU session context when it has been created using the Nsmf_PDUSession_CreateSMContext, that includes the PDU session context in Solution 1, so this solution is redundant.
Solution 3. AMF querying BSF for PCF ID: The AMF queries the BSF using inputs (SUPI, DNN, S-NSSAI) to request the PCF ID by using Nbsf_Management_Discovery service. It will add AMF as the consumer of this new BSF service. 

Observation 3:  Solution 3 has the advantage that is aligned with other procedures where the BSF is used to find a PCF id serving a PDU session. However, it requires the AMF to discover the BSF using the UE address and then to use a service operation that mandates the UE address that is not available at the AMF today assuming no new service or service operation is expected to be specified. 
Based on the 3 observations above, analysis of alternative solutions is performed.

Analysis of Alternative solutions
How to resolve issues in Solution 3 (AMF queries the BSF)

· For the BSF discovery: Configure the mapping between the DNN and the UE address range in the AMF, then the AMF finds the BSF using the DNN instead.

· For the retrieval of the PCF id serving a DNN, S-NSSAI: The BSF registers in NRF including the supported DNNs. Define a new service operation to allow the PCF discovery using SUPI, DNN and S-NSSAI as follows:

Nbsf_Management_Get service operation

Service Operation name: Nbsf_Management_Get
Description: Provides the PCF instance Id(s) serving PDU sessions to a DNN, S-NSSAI.
Inputs, Required:  DNN, S-NSSAI
Inputs, Optional: SUPI
Outputs, Required: PCF instance Id(s)
Outputs, Optional: None.

Now, we analyze alternative solutions that resolves the problem raised for Solution 1 and avoid creating a 5GS context in the SMF when the Service Area Restriction have been not been checked yet and do not place requirements to the AMF to discover the BSF using the UE address. Note that the pre-requisite is that the same PCF serves all UE PDN sessions to the same APN/DNN, since the AMF is configured with the DNN to select a PCF:
Solution 4 (Register the PCF instance serving the DNN/S-NSSAI in the NRF): 
Extend PCF registration in the NRF to indicate a PCF instance Id dedicated to a specific DNN, S-NSSAI and a SUPI range.

A specific PCF Id is serving a DNN, S-NSSAI for a Range of SUPI(s) (i.e. a PCF Group Id), the SMF performs PCF selection in EPC using the SUPI and the DNN, the NRF provides the PCF Id to the SMF. The same PCF Id is also provided at the AMF that also performs PCF selection using the SUPI and DNN, whether the DNN for a PDU Session is to be used in NRF query is locally configured in the AMF.
Observation 4: This solution is based on existing NF registration in the NRF, as such no impacts in the EPS to 5GS interworking procedures. It is also restrictive since only one PCF instance can serve a DNN, and S-NSSAI for a range of SUPIs.
Solution 5 (Store the PCF id in UDM/UDR as part of the UE context in SMF): 
The PCF id serving a PDN connection is stored by the SMF+PDN-GW in the UDM+HSS via N10 interface. The AMF retrieves the PCF id for each UE PDU Session within the UE Context from the UDM as part of the existing procedures as shown below:
	UE context in SMF
	SUPI
	Key.

	data
	PDU Session Id(s)
	List of PDU Session Id(s) for the UE.

	
	For emergency PDU Session Id:

	
	Emergency Information
	The PGW-C+SMF FQDN for emergency session used for interworking with EPC.

	
	For each non-emergency PDU Session Id:

	
	DNN
	DNN for the PDU Session.

	
	SMF
	Allocated SMF for the PDU Session. Includes SMF IP Address and SMF NF Id.

	
	PGW-C+SMF FQDN
	The S5/S8 PGW-C+SMF FQDN used for interworking with EPS (see NOTE 5).

	
	PCF Id (new)
	The PCF id for the PDU session


Observation 5: This solution has no impacts in the EPS to 5GS interworking procedures, existing steps remain, i.e. the AMF performs PCF selection before the SM context is created in the SMF+PGW-C during Registration in different interworking scenarios (with or without N26, N3GPP). The implication is, when UE establish PDN connection in EPC, the PGW-C+SMF needs to register in UDM. 
Evaluation
Table 1. Evaluation of alternative solutions for PCF selection at EPS to 5GS interworking

	Solution
	Impacts on the existing procedure
	Impacts on the existing solution for PCF selection
	Impacts on the existing AM Polices
	Additional aspects

	#1. SMF forwarding PCF ID to AMF
	Required. 
Impacts EPS to 5GS procedures both SMF and AMF.
	Not required
	Required. 
Impacts the enforcement of SA restrictions,
	

	# 2.  AMF querying SMF for PCF ID
	Required.
 Impacts EPS to 5GS procedures both SMF and AMF.
	Not required
	Required. 
Impacts the enforcement of SA restrictions.
	Redundant solution compared with solution 1.

	#3. AMF querying BSF for PCF ID
	Required. 
Impacts EPS to 5GS procedures in the AMF.
Impacts BSF discovery.
	Required. 

Impacts PCF selection by AMF when EPS to 5G interworking.
	Not required.
	Assumes that there is a one to one mapping between a DNN and the IP address range.

	# 4 Register the PCF instance serving the DNN/S-NSSAI in the NRF
	Not required.
	Not required
	Not required.
	Assumes that there is one PCF instance serving a DNN and a SUPI range,

	# 5 Store the PCF id in UDR as part of the UE context in SMF
	Required. 

Impacts PDN connection establishment and Initial attach at the SMF+PDW-C and UDM+HSS.
	Required. 

Impacts PCF selection by AMF when EPC to 5GC interworking.
	Not required.
	


Proposal

Based on the analysis above, solution #3 including a new service operation or solution #5 resolves the problem.

Other solutions are not recommended based on the analysis above.

Pseudo-CRs to show impacts for solution 3 (S2-200xxxx) and solution 5 (S2-200yyyy) are provided as input for this discussion.
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