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Abstract of the contribution: This contribution discusses the need for alignment of PCF and UDR segmentation patterns with the same subscription based segmentation patterns defined for AUSF and UDM. 
Introduction

When the Policy function is segmented based on subscriptions; i.e. one or more instances of PCF are deployed to manage a specific set of SUPIs, the PCF can only register and be discovered via NRF using SUPI Ranges according to current specifications.

Current specifications lack therefore support for subscription segmentation of PCF when the use of SUPI ranges is not possible or becomes too cumbersome, e.g. due to a large amount of ranges used.  
CT4 discussed during their last meeting the possibility for PCF to register and be discovered via NRF based on the definition of a new PCF Group ID similar to the Group ID defined for AUSF, UDM and UDR. A corresponding contribution to next CT4 meeting was planned but corresponding stage 2 updates will be required too. 
For the same situation in AUSF, UDM and UDR, it is already defined the possibility to use not only the SUPI Ranges supported by the AUSF/UDM/UDR instances but also using the supported AUSF/UDM/UDR Group IDs. Furthermore, for the AUSF and UDM it is also possible to register and be discovered via NRF using the UE’s Routing Indicator. However for UDR, the possibility to register and be discovered using the supported UE’s Routing Indicator is not specified. 

Discussion

In scenarios where one or more instances of AUSF and/or UDM are deployed to manage a specific set of SUPIs, current specifications define that the AUSF and/or UDM can register and be discovered via NRF using not only the SUPI Ranges supported by the AUSF/UDM instances but also using the supported: 

· UE’s Routing Indicator(s).

The UE provides the Routing Indicator to the AMF as part of the SUCI during initial registration. The AMF can discover via the NRF the available AUSF and UDM instances supporting the UE provided Routing indicator. 
Furthermore, the AMF can provide the UE's Routing Indicator to other UDM NF consumers (e.g. SMF and SMSF) so UDM selection in these other NFs can also be based on the UE’s Routing Indicator associated to the SUPI provided by the AMF. 

· AUSF and/or UDM Group ID. 

The AUSF and UDM Group IDs refer to one or more AUSF/UDM instances managing a specific set of SUPIs. When the amount of SUPI ranges defined within a PLMN is too big or subscription segmentation can not be based on SUPI ranges in the first place, the AUSF/UDM can register in NRF making use of their corresponding AUSF/UDM Group IDs. 
AUSF/UDM consumers can infer the AUSF/UDM Group ID a UE's SUPI belongs to based on the results of discovery procedures with NRF.

Furthermore, the AMF can provide the UDM Group ID a UE’s SUPI belongs to other UDM NF consumers (e.g. SMF and SMSF) so UDM selection in these other NFs can also be based on the UDM Group ID provided by the AMF. 

For the case of UDR, current specifications also allow the UDR to register and be discovered via NRF using the UDR Group ID in the same way as defined for AUSF and UDM. 

As stated in the introduction, in the case of PCF it has not been specified the possibility to use neither the UE’s Routing Indicator nor a PCF Group ID and for the case of UDR is not possible to use the supported UE’s Routing indicator as selection criteria for PCF and UDR respectively. 

It will make sense that all NFs which can be partitioned based on subscriptions within a PLMN can follow the same segmentation patterns. Therefore, it sounds reasonable that PCF adopts the same type of segmentation based not only on the definition of a new Group ID for the PCF as already defined for AUSF, UDM and UDR and as discussed in CT4 but also based on the supported UE’s Routing Indicator(s). 
Furthermore, it would make sense that it is also possible for the UDR to register and be discovered via NRF using the supported UE’s Routing Indicator as today it is only defined that UDR can register and be discovered using its UDR Group ID and/or the supported SUPI/GPSI ranges. Indeed, the use of the UE’s Routing Indicator is the only means for the UDM to select the UDR instance when the UDM receives a SUCI. 
Proposal

This discussion paper proposes to fully align segmentation patterns of all NFs which can be partitioned based on subscriptions within a PLMN (PCF and UDR in particular) based on the segmentation patterns defined already for AUSF and UDM. 

The following CRs implement this proposal: S2-1905299 (23.501) and S2-1905300 (23.502).
Finally, it is also proposed to inform SA3 and CT4 if these CRs are approved. Mind that authentication related services over Nausf and Nudm are defined in SA3 TS 33.501 and this TS would require to be updated regarding sending of the UE’s Routing Indicator over these services. 
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