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Introduction

Several proposals have been discussed to address the problem on how to aggregate the data usage consumed over multiple PDU sessions and check if the aggregated usage exceeds the allowed usage. The allowed usage is defined per DNN, S-NSSAI, therefore all proposals have been trying to find solutions to enable comparation of:

“the aggregate usage consumed over all UE PDU sessions to the same DNN, S-NSSAI and the allowed usage per UE and DNN, S-NSSAI”. 

There is time allocated in SA2 to discuss solutions that allows selecting the same PCF for all PDU sessions to the same DNN,S-NSSAI so that the PCF can aggregate the usage over all these UE PDU sessions and compared with the allowed usage per UE and DNN, S-NSSAI.

This contribution analyses the proposed solutions and discussed a new solution as well.

Discussion

Last SA2 meeting, also in previous discussions, see S2-1900687, there were proposal to store the selected PCF in the UDM/UDR, so called “Alternative solution #1: UDM/UDR based PCF selection solution”, in short the SMF retrieves the selected PCF id for the DNN,S-NSSAI from the UDM together with the UE context information and then uses it to establish a SM Policy Association, if no PCF id is stored then the SMF perform PCF discovery and selection and later when the SMF registers the UE context in the UDM/UDR, the PCF id is also stored. This proposal was not accepted, since it did not address the problem of multiple simultaneous PDU sessions where there is a time gap between the retrieval of the PCF id and the storage of the PCF id, so that a SMF may perform PCF discovery and selection.

Finding solutions to this problem may imply changes in the PDU session establishment procedure to either:

· store the PCF id when the PCF discovery and selection occurs, adding extra signaling to the PDU session establishment procedure or 
· keep the PDU session establishment procedure as is, and then to relocate the selected PCF if the UDM reports that a PCF id was already stored in the UDM/UDR. The PCF relocation will happen when traffic is ongoing and therefore would complicate the handling in the SMF that has to terminate the existing SM Policy Association, remove PCC Rules, handled remaining quota to the CHF and PCF, and then establish a new SM Policy Association.
· Requires that the SMF knows if the usage monitoring applies for SUPI, DNN, S-NSSAI. The SMF does not read policy data today.

In this contribution we discuss a new solution, that allows selection of the same PCF for all UE PDU sessions to the same DNN, S-NSSAI and that does not require PCF relocation and implies minor changes to the PDU session establishment procedure.

Proposal 1: Selecting the same SMF for the DNN, S-NSSAI

The procedure is as follows:

Step 1: At Initial registration, the AMF receives indication per SUPI, DNN. S-NSSAI whether the same SMF and PCF should be selected for each DNN, S-NSSAI of a given SUPI. The existing SMF Selection Subscription Data is extended to first rename it to “SMF and PCF selection subscription data” and then a new indication is added per DNN and S-NSSAI.
	SMF and PCF Selection
	SUPI
	Key

	Subscription data (data needed for SMF
	SMF and PCF Selection Subscription data contains one or more S-NSSAI level subscription data:

	Selection as described
	S-NSSAI
	Indicates the value of the S-NSSAI.

	in clause 6.3.2 of
	Subscribed DNN list
	List of the subscribed DNNs for the UE (NOTE 1).

	TS 23.501 [2] and for PCF selection as described in clause 6.3.7.1 of TS 23.502 [2].
 
	Default DNN
	The default DNN if the UE does not provide a DNN (NOTE 2).

	
	LBO Roaming Information
	Indicates whether LBO roaming is allowed per DNN, or per (S-NSSAI, subscribed DNN)

	
	Interworking with EPS indication list
	Indicates for which DNN from the Subscribed DNN list interworking is supported.

	
	Same SMF and the same PCF for Multiple PDU Sessions to the same DNN and S-NSSAI
	Indication whether the same SMF and the same PCF for Multiple PDU Sessions to the same DNN and S-NSSAI are required


Table 1. Existing UE Subscription Data Type – SMF Selection subscription data is extended.
Step 2: Prior to SMF selection, the AMF checks if there is an existing PDU Session to the same DNN and S-NSSAI and if the SMF and PCF Selection subscription data indicates that the same SMF and PCF should be selected this UE, S-NSSAI, DNN then the AMF selects the same SMF shall be selected. 

Step 3: The AMF also provides the indication that the same PCF shall be selected for all PDU sessions to the same DNN, S-NSSAI to the SMF. The SMF checks if there is a SM Policy Association created for any PDU sessions to the same DNN, S-NSSAI as requested in the PDU session establishment, and then selects the same PCF Id to establish a new SM Policy Association. 
In order to resolve the scenario where the UE may select one PLMN for 3GPP and a different PLMN for non-3GPP access and therefore the UE is served by two separate AMFs. The proposal is that when the AMF is requested to select the same SMF for all PDU sessions to the same DNN, S-NSSAI then the AMF uses the stored SMF ID if a PDU session to the same DNN, S-NSSAI exists.  
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Figure 2. Extension of the PDU session information in the UDR

Advantages of this proposal:
· Minor extensions to the existing PDU session establishment procedure.

· Easily extended to cover other cases where the same PCF needs to be selected

· Easily extended if the usage monitoring needs to be aggregated per UE, and not only per DNN, S-NSSAI.

· No impacts on existing signalling.

· Minimizes the scenarios where race conditions may exist.
Disadvantage of this proposal:
· When the UE is served by two separate AMFs, and simultaneous PDU sessions are established to the same DNN, S-NSSAI for the same SUPI, each AMF may select a different SMF and then a different PCF is selected.  

Proposal 2: Use the BSF to find the PCF allocated to a DNN, S-NSSAI.
The proposal is that the SMF during the PCF discovery and selection procedure retrieves the stored PCFid for the SUPI, DNN, S-NSSAI from the BSF, the SMF needs to check both if the usage monitoring control is supported retrieved from UDM or alternative checking Policy Data from UDR and then retrieve the stored PCF id from the BSF. 

The SMF consumes Nbsf_Management_Discovery and Nudr_DM_Get for DataKey Policy Data or extensions of Session Management Subscription data with an indication that Usage Monitoring is subscribed.
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GPSI List List of the GPSI (Generic Public Subscription Identifier) used both inside and outside of the 3GPP 

system to address a 3GPP subscription.

Session Establishment) Internal Group ID-list List of the subscribed internal group(s) that the UE belongs to.

Trace Requirements Trace requirements about a UE (e.g. trace reference, address of the Trace Collection Entity, etc…) is 

defined in TS32.421[39].

This information is only sent to a SMF in the HPLMN or one of its equivalent PLMN(s).

Session Management Subscription data contains one or more S-NSSAI level subscription data:

S-NSSAI Indicates the value of the S-NSSAI.

Subscribed DNN list List of the subscribed DNNs for the S-NSSAI (NOTE1).

For each DNN in S-NSSAI level subscription data:

DNN DNN for the PDU Session.

UE Address Indicates the subscribedstaticIP address(es) for the IPv4 or IPv6 or IPv4v6 type PDU Sessions 

accessing the DNN, S-NSSAI.

Frame Routes Set of Frame Route information. A Frame Route refers to a range of IPv4 addresses / IPv6 Prefixes to 

associate with a PDU Session established on this (DNN, S-NSSAI).

See NOTE4.

Allowed PDU Session Types Indicates the allowed PDU Session Types (IPv4, IPv6, IPv4v6, Ethernet, and Unstructured) for the 

DNN, S-NSSAI.

Default PDU Session Type Indicates the default PDU Session Type for the DNN, S-NSSAI.

Allowed SSC modes Indicates the allowed SSC modes for the DNN, S-NSSAI.

Default SSC mode Indicate the default SSC mode for the DNN, S-NSSAI.

Interworking with EPS indication Indicates whether interworking with EPS is supported for this DNN and S-NSSAI.

5GS Subscribed QoS profile The QoS Flow level QoS parameter values (5QI and ARP) for the DNN, S-NSSAI (see clause5.7.2.7 

of TS23.501[2]).

Charging Characteristics This information is defined in TS32.240[34]; it may e.g. contain information on how to contact the 

Charging Function. This information, when provided shall override any corresponding predefined 

information at the SMF

Subscribed-Session-AMBR The maximum aggregated uplink and downlink MBRs to be shared across all Non-GBR QoS Flows in 

each PDU Session, which are established for the DNN, S-NSSAI.

Indication of Usage Monitoring Indicaes thata usage monitorin control applies

Static IP address/prefix Indicate the static IP address/prefix for the DNN, S-NSSAI.

User Plane Security Policy Indicates the security policy for integrity protection and encryption for the user plane.

PDU Session continuity at inter RAT mobility Provides for this DDN, S-NSSAI how to handle a PDU Session when UE the moves to or from NB-IoT. 

Possible values are: maintain the PDU session; disconnect the PDU session with a reactivation 

request; disconnect PDU session without reactivation request; or to leave it to local VPLMN policy.

Invoke NIDD API indication Indicates, per S-NSSAI and per DNN, whether or not the NIDD API shall be invoked for a PDU 

session.

Invoke NEF Selection indication When present, indicates, per S-NSSAI and per DNN, the NEF Identity for PDU Session anchor in case 

of NEF based infrequent small data transfer via NAS.

NIDD information Information such as External Group Identifier, External Identifier, MSISDN, or AF ID used for SMF-NEF 

Connection.

SMF-Associated Expected UE Behaviour parameters Parameters on expected characteristics of a PDU Session their corresponding validity times as 

specified in clause4.15.6.3.

SMF-Associated Network Configuration parameters Parameters on expected PDU session characteristics their corresponding validity times as specified in 

clause4.15.6.3a.


Figure 3. SM subscription data extensions to allow PCF selection to the same DNN, S-NSSAI
Disadvantages of this proposal:

· Requires consuming BSF services in the SMF increasing signaling in the PDU session establishment.
· Relies on BSF deployment that may not always be the case.

A second variant of the same proposal is that the PCF selection procedure in the SMF remains as is, then the PCF stores the PCF id selected for the SUPI, DNN,S-NSSAI in the BSF. If the BSF returns an error and the stored PCF id then the PCF returns an error to the SM Policy Association establishment indicating the PCF id to be selected.
Advantage of this proposal:

· It is quite simple, minor extensions to the SM Policy Association establishment.
Disadvantage of this proposal:

· Relies on BSF deployment that may not always be the case.
Proposal

This discussion paper proposes to select the alternative solution presented above in Proposal 1. The following CRs implement this proposal: S2-1905350 (23.501), S2-1905351 (23.502).
In order to address the scenario where the UE is registered in 3GPP access in one PLMN and in non 3GPP access in a different PLMN, it is proposed to document it as a limitation of the solution, under the assumption that is a corner case.

This scenario is not considered so common, and therefore may be documented as a limitation of this proposal.
Note, that the second proposal – variant solution presented can also be a way forward in our view, if there is a consensus that the solution using BSF is acceptable, and if concluded contributions will be presented for next meeting.
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