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Abstract: A number of solutions are analysed on selecting the same PCF for AMF and an SMF.
1. Introduction

As discussed in S2-2000330, there is requirement for the binding of the AM policies and SM policies in realistic 5GC and EPC deployment, and consequently there is the need to select the same PCF for AMF and one of related SMFs. Several solutions together with detailed analysis have been depicted in S2-2001931. However, there is no agreement reached on any of the solutions.

2. Discussion

Actually the problem addressed in the S2-2000330 is not only applicable to EPS to 5GS mobility scenario, it is also applicable to pure 5GS scenario. In 5GS, currently the AMF can optionally provide the selected PCF ID for AM Policy Control to the SMF, and based on local policies, the SMF can consider the received PCF ID when selecting the PCF for a PDU Session, but there is no description what the local policies might be and in which condition the SMF shall select the same PCF as for AMF.
Observation 1: The problem addressed in the S2-2000330 is applicable to both EPS to 5GS mobility and pure 5GS scenario.

Considering there might be multiple DNNs/S-NSSAIs subscribed, and consequently there might be multiple SMFs and multiple PCFs selected for these DNNs/S-NSSAIs, and only one of the PCFs can be the same as the one for the AMF. Some mechanism is needed to decide which PCF for the DNNs/S-NSSAIs should be selected the same as for the AMF. One possibility is to have some local policies configured in the AMF and/or SMF, e.g. to select the same PCF for a specific DNN/S-NSSAI. However, this is not flexible, and further not possible for subscriber based control, if taking into account that the binding of AM policies and SM policies may vary between subscribers. In other words, PDU Sessions with the same combination of DNN and/or S-NSSAI of different subscribers may have distinct requirements on binding of AM policies and SM polices. It might be beneficial to have subscription data to assist the same PCF selection for the AMF and the SMF.
Observation 2: Subscription data may assist to decide which PCF for the DNNs/S-NSSAIs should be selected the same as for the AMF.

The evaluation part of the solutions as described in the S2-2001931 is excerpted as below:

Table 1. Evaluation of alternative solutions for PCF selection at EPS to 5GS interworking

	Solutions
	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.
	

	#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.
	


Based on the above analysis, it can be seen that the constraints introduced by Solution #3 and Solution #4 complicates the operator network deployment, and both Solution #1 and Solution #2 need to adjust the sequence of the steps/interactions in existing EPS to 5GS mobility procedures to achieve the retrieval of PCF ID before the establishment of AM Policy Association. Though Solution #5 would introduce additional interaction between SMF+PGW-C and UDM+HSS when UE accesses via EPS, it has less impact on the existing specifications and procedures.

Proposal: It is proposed to adopt solution #5 as the basis to enable the selection of same PCF for AMF and one of the SMFs, complemented by subscription data to decide for which subscriber and/or for which DNN/S-NSSAI the same PCF should be selected as for the AMF.
The solution is summarized for EPS to 5GS Mobility and pure 5GS scenarios respectively as below:
· For EPS to 5GS Mobility:

· The PGW-C+SMF registers the selected PCF for SM Policy Control into the UDM+HSS via Nudm_UECM_Register service operation.

· Based on subscription data for the PCF selection received from the UDM, the AMF determines that the same PCF for AMF and the SMF serving a specific DNN and/or S-NSSAI needs to be selected, then it selects the PCF ID serving the specific DNN and/or S-NSSAI received from UDM before initiating the Establishment of AM Policy Association.
· For pure 5GS:

· Based on subscription data for the PCF selection received from the UDM, the AMF determines that the same PCF for AMF and the SMF serving a specific DNN and/or S-NSSAI needs to be selected, then it forwards the PCF ID for AM policies to the SMF. The AMF may additionally indicate to the SMF that the same PCF should be selected for SM Policy Control, to differentiate from a Rel-15 or Rel-16 AMF, which may also send the PCF ID to the SMF without requesting that the same PCF should be selected.
· The SMF selects the PCF accordingly for SM Policy Control.

2. Proposal
A WID for TEI17 (S2-200313) is proposed to enable the selection of same PCF for AMF and one of the SMFs, based on Solution #5, complemented by subscription data to decide for which subscriber and/or for which DNN/S-NSSAI the same PCF should be selected as for the AMF. Companied two draft CRs S2-200XXXX… based on this are submitted for helping to make the decision.
0.5 time unit is requested for completion of the WID.[image: image1.png]
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