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	Reason for change:
	S2-1900687 discussed the issue of PCF selection for PDU sessions, which have the same DNN and S-NSSAI. It was decided that the same PCF needs to be selected for these PDU sessions.

In this CR, BSF based solution is proposed to resolve this issue.

	
	

	Summary of change:
	When SMF performs discovery and selection
· The first SMF serving the S-NSSAI/DNN selects a PCF. This PCF stores the PCF ID in the BSF for the PDU session right after the SMF has selected it according to the normal Discovery and Selection procedure.

· The subsequent SMF performs normal PCF discovery.
· The selected PCF (if needed) downloads the user profile from the UDR as described in 23.502 4.16.4 step 2. If usage monitoring is enabled, and based on operator’s policies, the PCF checks if the BSF has already existing PCF serving the combination of SUPI, S-NSSAI, DNN. 
If no such PCF is found the PCF registers itself to the BSF.
Else if an existing PCF is found for the above combination, the PCF returns
 to the SMF the PCF ID of the existing PCF and a redirection indication.
When the SMF receives the PCF ID from the PCF for the the DNN and S-NSSAI of the PDU session, the SMF terminates the current SM Policy Control association and reselects a PCF based on the received PCF ID. The SMF then establishes an SM Policy Control association with that PCF.
This CR describes the behavior of the SMF in the case it receives from a selected PCF the PCF ID of the existing PCF and a redirection indication.

A corresponding 23.503 CR (S2-1905336 and its revision(s)) describes the behavior of the PCF as per the description above.
· 
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	Different PCFs may be selected by different SMF serving multiple PDU session to the same S-NSSAI and DNN for a UE. The usage monitoring control can’t be enforced correctly.
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***** 1st Change *****

6.3.7.1
PCF discovery and selection for a UE or a PDU Session

PCF discovery and selection functionality is implemented in AMF, SMF and SCP, and follows the principles in clause 6.3.1. The AMF uses the PCF services for a UE and the SMF uses the PCF services for a PDU Session.
When NF service consumer performs discovery and selection, the following applies:

-
The AMF may utilize the NRF to discover the candidate PCF instance(s) for a UE. In addition, PCF information may also be locally configured in the AMF. The AMF selects a PCF instance based on the available PCF instances obtained from the NRF or locally configured information in the AMF, depending on operator's policies.

-
The SMF may utilize the NRF to discover the candidate PCF instance(s) for a PDU Session. In addition, PCF information may also be locally configured in the SMF. The SMF selects a PCF instance based on the available PCF instances obtained from the NRF or locally configured information in the SMF, depending on operator's policies. In the non roaming case, the AMF selects a PCF instance for AM policy association and selects the same PCF instance for UE policy association. In the roaming case, the AMF selects a V-PCF instance for AM policy association and selects the same V-PCF instance for UE policy association.
The following factors may be considered during the PCF selection for a PDU session:

a)
Local operator policies.

b)
Selected Data Network Name (DNN).

c)
S-NSSAI of the PDU Session.

d)
SUPI range.

e)
PCF selected by the AMF for the UE.

In the case of delegated discovery and selection in SCP, the SMF shall include the available factors in the first request.

Editor's note:
It still needs to be clarified which actual set of parameters the sentence above is referring to.

The selected PCF instance for serving the UE and the selected PCF instance for serving a PDU session of this UE may be the same or may be different.

In the following scenarios, information about the PCF instance that has been selected i.e. the PCF ID may be forwarded to another NF. If the NF service consumer performs discovery and selection, this NF may use this PCF instance. In the case of delegated discovery and selection, this NF may include PCF ID in the request and the SCP may use this information to select the associated PCF instance (discovery may still be needed depending on what level of information is sent by the AMF, e.g. the address of the PCF instance may not be present):

When NF service consumer performs discovery and selection, the following applies:

-
During AMF relocation, the target AMF may receive a PCF ID from the source AMF to enable the usage of the same PCF by the target AMF, and the target AMF may decide based on operator policy either to use the same PCF or select a new PCF.

-
The AMF may, based on operator policies, forward the selected PCF ID to SMF instance(s) during the PDU Session Establishment procedure(s) to enable the usage of the same PCF for the AMF and the SMF instance(s). The SMF may decide based on operator policy either to use the same PCF or select a new PCF.

-
In the roaming case, the AMF may, based on operator policies, e.g. roaming agreement, select the H-PCF in addition to the V-PCF for a UE by performing the PCF discovery and selection as described above. The AMF sends the H-PCF ID of the selected H-PCF instance to the V-PCF during the policy association establishment procedure.
-
Based on operator’s policies and configuration, the same PCF shall be selected for the PDU sessions which have the same UE ID, S-NSSAI and DNN combination in the non-roaming or home-routed scenario. 
-

-
When the SMF receives a a redirection indication with PCF ID from the PCF for the PDU session, the SMF shall terminate the current SM Policy Control association and reselects a PCF based on the received PCF ID. The SMF shall then establish an SM Policy Control association with the reselected PCF.
In order to accomplish that, the SMF shall check whether usage monitoring at the PCF is enabled for the UE and DNN/S-NSSAI combination and whether multiple PDU sessions for that DNN/S-NSSAI combination are allowed for the UE and whether operator’s policies and configuration requires that in that case the same PCF is to be selected. If all of the above conditions are met the SMF shall invoke the retrieval binding information functionality described in TS 23.503 [45] 6.1.1.2.2.
· If no binding is found in the BSF, then the SMF discovers and selects a PCF serving the DNN/S-NSSAI combination for the UE and that supports usage monitoring functionality.
· Else if binding is found in the BSF, then the SMF uses that PCF ID retrieved from the BSF.
In the case of delegated discovery and selection in the SCP, the following applies:

-
During AMF relocation, the AMF may receive a PCF ID from the source AMF to enable the usage of the same PCF instance by the AMF. The AMF includes that information in the request. SCP may decide based on operator policy either to use the PCF instance or select another PCF instance that is not interchangeable to the used PCF instance.

-
The AMF may, based on operator policies, forward the selected PCF ID to the SMF during the PDU Session Establishment procedure to enable the usage of the same PCF instance for the AMF and the SMF. The SMF may include that information in the request. SCP may decide based on operator policy either to use the PCF instance or select another PCF instance that is not interchangeable to the used PCF instance.
-
The SCP shall check whether usage monitoring at the PCF is enabled for the UE and DNN/S-NSSAI combination and whether multiple PDU sessions for that DNN/S-NSSAI combination are allowed for the UE and whether operator’s policies and configuration requires that in that case the same PCF is to be selected. If all of the above conditions are met the SCP shall invoke the retrieval binding information functionality described in TS 23.503 [45] 6.1.1.2.2.

· If no binding is found in the BSF, then the SCP discovers and selects a PCF serving the DNN/S-NSSAI combination for the UE and that supports usage monitoring functionality.
· Else if binding is found in the BSF, then the SCP uses that PCF ID retrieved from the BSF.
-
In the roaming case, SCP may, based on operator policies, e.g. roaming agreement, select the H-PCF in addition to the V-PCF for a UE by performing the PCF discovery and selection as described above.
Editor's note:
If the sentence above applies, it is FFS how the AMF can send the selected H-PCF ID to the V-PCF during the policy association establishment procedure or it is FFS whether the sentence above means that the SCP needs to add an extra information H-PCF ID in the application part of the request; it is also FFS whether "SCP" means a SCP in VPLMN or SCP in HPLMN.
***** End of  Change *****
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