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	Reason for change:
	Service operations in TS 23.502 have not been updated yet in the context of ATSSS. 

1/ Several updates have been identified based on existing ATSSS call flows:

Namf_Communication_N1N2MessageTransfer

- New optional input "MA PDU session Accepted" (see e.g. step 11 in 4.22.2.1 or step 11 in 4.22.3 or step 14 in 4.22.3)
- New optional input "target access type" (3GPP access or non-3GPP access) (to let SMF indicate to AMF on which access N2 SM information or N1 SM information needs to be sent, see e.g. 4.22.2.1 or step 3 in 4.22.8.2)
Npcf_SMPolicyControl_Create

- New optional input "MA PDU Request indication" (see e.g. step 7 description in 4.22.2.1)

Nsmf_PDUSession_CreateSMContext

- new optional input "MA PDU request indication" (see e.g. step 3 in 4.22.2.1)

- new optional input "MA PDU Network-Upgrade Allowed indication" (see e.g. step 2 in 4.22.3)

- new optional input "additional access type" (allows the AMF to inform SMF that the UE is registered over both accesses, see e.g. description for step 3 in 4.22.2.1 or step 2 in 4.22.3). CT4 has implemented this as an "additional access type" indication, which we propose to reuse.
Nsmf_PDUSession_UpdateSMContext

- new optional output "MA PDU session Accepted indication" (see e.g. step 3a in 4.22.6.3)

- New optional input "target access type" (as per step 1 in clause 4.22.10.2).

For Home Routed case the Nsmf services over N16 also need updating:

Nsmf_PDUSession_Create

- New optional input "MA PDU request indication" (see e.g. step 6 in clause 4.22.2.2)
- New optional input "MA PDU Network-Upgrade Allowed indication" (see e.g. step 6 in 4.22.3)
- New optional output "MA PDU session accepted" (see e.g. step 13 in clause 4.22.2.2 or step 13 in 4.22.3)
Nsmf_PDUSession_Update

- New optional input "target access type" (as per step 1 in clause 4.22.10.3 or step 3 in 4.22.8.3).

2/ There are a couple of other parameters needed but which are not currently correctly specified in TS 23.502:

Nsmf_PDUSession_CreateSMContext

- New optional input "target access type" to let the SMF know on which access the PDU session related message was received, so that the response from SMF can be conveyed over the same access.

Nsmf_PDUSession_UpdateSMContext

- New optional inputs "MA PDU request indication" and "MA PDU Network-Upgrade Allowed indication" to cover the PDU session modification to an MA PDU session after the UE moves from EPC to 5GS.
- New optional input "additional access type" needed to let the SMF know that the UE is registered over both accesses (case of a UE registering first on one access and establishing an MA PDU session on this access, i.e. only 1 access type is signalled to SMF, then UE registering on 2nd access and sendind a 2nd PDU session establishment request in same PLMN, i.e. UpdateSMContext to SMF including now the additional access network type)
Nsmf_PDUSession_Create

- New optional input "additional access type" needed to let the H-SMF know that the UE is registered over both accesses.

- New optional input "target access type" to let the SMF know on which access the PDU session related message was received, so that the response from SMF can be conveyed over the same access.

Nsmf_PDUSession_Update

- New optional input "additional access type" needed to let the H-SMF know that the UE is registered over both accesses (case of a UE registering first on one access and establishing an MA PDU session on this access, i.e. only 1 access type is signalled to H-SMF, then UE registering on 2nd access and sendind a 2nd PDU session establishment request in same VPLMN, i.e. Update Request to H-SMF including now the additional access network type)
- New optional inputs "MA PDU request indication" and "MA PDU Network-Upgrade Allowed indication" to cover the PDU session modification to an MA PDU session after the UE moves from EPC to 5GS.
- New optional output "MA PDU session accepted" (same reason as for Nsmf_PDUSession_UpdateSMContext for HR case and insertion of I-SMF)

Npcf_SMPolicyControl_Create

- new optional input "MA PDU Network-Upgrade Allowed indication" when PCC is responsible for deciding whether to upgrade the single access PDU session into an MA PDU session.



	
	

	Summary of change:
	The above changes are made to AMF/SMF/PCF service operations description.
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	Other comments:
	CR 1769r2 on TS 23.502 (S2-1911299) and CR 1616r2 on TS 23.502 (S2-1910990) provide changes to ATSSS procedures as regards to some of the parameters proposed in this CR (part 2/ in reason for change).

	
	

	This CR's revision history:
	Adding references to TS 23.502 clauses for details on the usage of the service operations for ATSSS.


FIRST CHANGE
5.2.2.2.7
Namf_Communication_N1N2MessageTransfer service operation

Service operation name: Namf_Communication_N1N2MessageTransfer.

Description: CN NF request to transfer downlink N1 and/or N2 message to the UE and/or AN through the AMF.
Input, Required: CN NF ID, Message type (N1 or N2 or both), Message Container (s) where at least one of the message containers (N1 or N2) is required.

Input, Optional: last message indication, Session ID, Paging Policy Indicator, ARP, Area of validity for the N2 SM information, 5QI, N1N2TransferFailure Notification Target Address, type of N2 SM information, type of N2 NRPPa information, Extended Buffering Support, Small Data Rate Control Status. For ATSSS: MA PDU session Accepted indication, target access type (3GPP access or non-3GPP access).
Namf_Communication_N1N2MessageTransfer supports the transfer of only one N2 message. N2 SM information and N2 NRPPa information are mutually exclusive.

Output, Required: Result indication.
Output, Optional: Redirection information, Estimated Maximum wait time.

If the UE is in CM-IDLE state, the AMF initiates the network triggered service request procedure as specified in clause 4.2.3.3 and responds to the consumer NF with a result indication, "attempting to reach UE". Otherwise, the AMF responds to the consumer NF, with a Namf_Communication_N1N2MessageTransfer response, providing a result indication of whether the AMF was able to successfully transfer the N1 and/or the N2 message towards the UE and/or the AN. A result indication of "N1/N2 transfer success" does not mean that N1 message is successfully received by the UE. It only means that the AMF is able to successfully send the N1 or N2 message towards the AN.
The "Area of validity for the N2 SM information", if included is used by the AMF to determine whether the N2 SM information provided by the consumer NF can be used towards the AN based on the current location of the UE. If the location of the UE is outside the "Area of validity for the N2 SM information" indicated, the AMF shall not send the N2 SM information to the AN.

In case the consumer NF knows that a specific downlink N1 message is the last message to be transferred in this transaction, the consumer NF shall include the last message indication in the Namf_Communication_N1N2MessageTransfer service operation so that the AMF knows that the no more downlink N1 message need to be transferred for this transaction.

The CN NF is implicitly subscribed to be notified of N1N2TransferFailure by providing the N1N2TransferFailure Notification Target Address. When AMF detects that the UE failes to response to paging or the AMF determines the UE is temporarily unreachable e.g. due to extended idle mode DRX or MICO mode, the AMF invokes the Namf_Communication_N1N2TransferFailureNotification to provide the failure notification to the location addressed by N1N2TransferFailure Notification Target Address.

The "Extended Buffering applies" indication, if included, is used by the AMF to include "Estimated Maximum Wait time" in Namf_Communication_N1N2 TransferFailureNotification if invoked due to the UE being unreachable.

If the result of the service operation fails, the AMF shall set the corresponding cause value in the result indication which can be used by the NF consumer for further action. In case the related UE is not served by AMF and the AMF knows which AMF is serving the UE, the AMF provides redirection information which can be used by the consumer NF to resend UE related message to the AMF that serves the UE.
If the consumer NF is a SMF and he request includes N2 SM information, the SMF indicates the type of N2 SM information. If the consumer NF is a LMF and the request includes N2 NRPPa information, the LMF indicates the type of N2 NRPPa information.
NOTE:
The actual N2 SM information or N2 NRPPa information is not interpreted by the AMF.
The Small Data Rate Control Status is included if a PDU Session is being released and the UPF or NEF provided Small Data Rate Control Status when the PDU Session was released for the AMF to store.
For the usage of MA PDU session Accepted indication and target access type (3GPP access or non-3GPP access) see clause 4.22.2.1.
NEXT CHANGE
5.2.5.4.2
Npcf_SMPolicyControl_Create service operation
Service operation name: Npcf_SMPolicyControl_Create.

Description: The NF Service Consumer can request the creation of a SM Policy Association and provide relevant parameters about the PDU Session to the PCF.

Inputs, Required: SUPI (or PEI in case of emergency PDU Session without SUPI), PDU Session id, DNN and S-NSSAI,

Inputs, Optional: Information provided by the SMF as defined in clause 6.2.1.2 of TS 23.503 [20], such as Access Type, the IPv4 address and/or IPv6 prefix, PEI, GPSI, User Location Information, UE Time Zone, Serving Network (PLMN ID, or PLMN ID and NID, see clause 5.34 of TS 23.501 [2]), RAT type, Charging Characteristics information, Session AMBR, subscribed default QoS information, Trace Requirements and Internal Group Identifier (see TS 23.501 [2], clause 5.9.7), NSI ID, DN Authorization Profile Index, Frame Routes. For ATSSS: MA PDU Request indication, MA PDU Network-Upgrade Allowed indication.
Frame Routes are defined in Table 5.2.3.3.1-1.

NOTE:
If SMF receives the DN authorized Session AMBR from the DN-AAA at PDU session establishment, it includes the DN authorized Session AMBR within the Session-AMBR, instead of the subscribed Session AMBR received from the UDM, in the request.
W-5GAN specific PDU session information provided by the SMF is specified in TS 23.316 [53].

Outputs, Required: SM Policy Association ID defined in TS 29.512 [57]. Success or Failure.
Outputs, Optional: Policy information for the PDU Session as defined in clause 5.2.5.4.1.

See clause 4.16.4 for the detail usage of this service operation.

See clauses 4.22.2.1 and 4.22.3 for detailed usage of this service operation for ATSSS.
NEXT CHANGE
5.2.8.2.2
Nsmf_PDUSession_Create service operation

Service operation name: Nsmf_PDUSession_Create.

Description: Create a new PDU Session in the H-SMF or create an association with an existing PDN connection in the home PGW-C+SMF.
Input, Required: SUPI, V-SMF ID, V-SMF SM Context ID, DNN, V-CN Tunnel Info, addressing information allowing the H-SMF to request the V-SMF to issue further operations about the PDU Session.

Input, Optional: S-NSSAI, PCO, Requested PDU Session Type, 5GSM Core Network Capability, Requested SSC mode, PDU Session ID, Number Of Packet Filters, UE location information, subscription get notified of PDU Session status change, PEI, GPSI, AN type, PCF ID, PCF Group ID, DNN Selection Mode, UE's Routing Indicator or UDM Group ID for the UE, Always-on PDU Session Requested, Control Plane CIoT 5GS Optimisation Indication, information provided by V-SMF related to charging in home routed scenario (see TS 32.255 [45]), AMF ID, EPS Bearer Status. For ATSSS: MA PDU request indication, MA PDU Network-Upgrade Allowed indication, Indication on whether the UE is registered in both accesses, target access type.
Output, Required: Result Indication, and if success a SM Context ID and in addition: QFI(s), QoS Profile(s), Session-AMBR, QoS Rule(s), QoS Flow level QoS parameters if any for the QoS Flow(s) associated with the QoS rule(s), H-CN Tunnel Info, Enable pause of charging indication, Selected PDU Session Type and SSC mode.

Output, Optional: PDU Session ID, S-NSSAI, Cause, PCO, UE IP address, IPv6 Prefix allocated to the PDU Session, information needed by V-SMF in case of EPS interworking such as the PDN Connection Type, Reflective QoS Timer, Always-on PDU Session Granted, information provided by H-SMF related to charging in home routed scenario (see TS 32.255 [45]). For ATSSS: MA PDU session Accepted indication.
The V-SMF SM Context ID in the Input provides addressing information allocated by the V-SMF (to be used for service operations towards the V-SMF for this PDU Session).

See clause 4.3.2.2.2, clause 4.11.1.2.2, clause 4.11.1.3.3 and clause 4.24 for details on the usage of this service operation.
See clauses 4.22.2.2 and 4.22.3 for detailed usage of this service operation for ATSSS. 
NEXT CHANGE
5.2.8.2.3
Nsmf_PDUSession_Update service operation

Service operation name: Nsmf_PDUSession_Update.

Description: Update the established PDU Session.

This service operation is invoked by the V-SMF towards the H-SMF in case of UE or serving network requested PDU Session Modification in order for the V-SMF to transfer the PDU Session Modification request. It can also be invoked by the V-SMF to indicate to the H-SMF that the access type of the PDU session can be changed.
This service operation is invoked by the H-SMF towards the V-SMF for both UE initiated and HPLMN initiated PDU Session Modification and PDU Session Release cases in order to have the SM PDU Session Modification request or SM PDU Session Release request sent to the UE. It can also be invoked by the H-SMF towards the V-SMF to release the 5GC and 5G-AN resources in e.g. handover from 5GC-N3IWF to EPS and from 5GS to EPC/ePDG, wherein the UE is not notified.
This service operation is invoked by the V-SMF and the H-SMF in case of PDU Session Establishment authentication/authorization by a DN-AAA server defined in clause  4.3.2.3: it is used to carry DN Request Container information between the DN-AAA server and the UE.

Input, Required: SM Context ID.

Input, Optional: UE location information (ULI), UE Time Zone, AN type, indication of PDU Session Release, H-SMF SM Context ID (from H-SMF to V-SMF), QoS Rule and QoS Flow level QoS parameters if any for the QoS Flow associated with the QoS rule (from H-SMF to V-SMF), N9 Tunnel Info (from V-SMF to H-SMF), Information requested by UE for e.g. QoS (from V-SMF to H-SMF), 5GSM Core Network Capability, Information necessary for V-SMF to build SM Message towards the UE (from H-SMF to V-SMF), Trigger PDU release indication (V-SMF to H-SMF), Start Pause of Charging indication, Stop Pause of Charging indication, DN Request Container information, indication that the UE shall not be notified, EBI Allocation Parameters (ARP list), Secondary RAT usage data, indication that the access type of the PDU session can be changed (V-SMF to H-SMF), Small Data Rate Control Status (from H-SMF to V-SMF), APN Rate Control Status (from H-SMF to V-SMF). For ATSSS: MA PDU request indication, MA PDU Network-Upgrade Allowed indication, Indication on whether the UE is registered in both accesses, target access type, MA PDU session Accepted indication.
Output, Required: Result indication, <ARP, Cause> pair.
Output, Optional: UE location information, AN Type, SM information from UE (from V-SMF to H-SMF), list of Rejected QoS Flows (from V-SMF to H-SMF), a list of <ARP, EBI> pair, Secondary RAT Usage Data.
The H-SMF SM Context ID in the Input provides addressing information allocated by the H-SMF (to be used for service operations towards the H-SMF for this PDU Session).

See clause 4.3.3.3 for an example usage of this service operation.
See clauses 4.22.6.3 for detailed usage of this service operation for ATSSS. 
NEXT CHANGE
5.2.8.2.5
Nsmf_PDUSession_CreateSMContext service operation

Service operation name: Nsmf_PDUSession_CreateSMContext.

Description: It creates an AMF-SMF association to support a PDU Session.

Input, Required: SUPI or PEI, DNN, AMF ID (AMF Instance ID).

Input, Optional: PEI, S-NSSAI(s), PDU Session Id, N1 SM container, UE location information, UE Time Zone, AN type, H-SMF identifier/address, list of alternative H-SMF(s) if available, old PDU Session ID (if the AMF also received an old PDU Session ID from the UE as specified in clause 4.3.5.2), Subscription For PDU Session Status Notification, indication that the SUPI has not been authenticated, PCF ID, PCF Group ID, DNN Selection Mode, UE PDN Connection Context, GPSI, UE presence in LADN service area, GUAMI, backup AMF(s) (if NF Type is AMF), Trace Requirements, Control Plane CIoT 5GS Optimisation indication, Small Data Rate Control Status, APN Rate Control Status. Backup AMF(s) sent only once by the AMF to the SMF in its first interaction with the SMF, UE's Routing Indicator or UDM Group ID for the UE, EPS Bearer Status. Target ID (for EPS to 5GS handover), "Invoke NEF" flag, additional following three for SM context transfer: SMF transfer indication, Old SMF ID, SM context ID in old SMF (see clause 4.26.5.3). For ATSSS: MA PDU request indication, MA PDU Network-Upgrade Allowed indication, Indication on whether the UE is registered in both accesses, target access type.
Output, Required: Result Indication, and if successful SM Context ID.
Output, Optional: Cause, PDU Session ID, N2 SM information, N1 SM container, S-NSSAI(s).
When the PDU Session is for Emergency services for a UE without USIM, the AMF provides the PEI and not the SUPI as identifier of the UE. When the PDU Session is for Emergency services of an unauthenticated UE with an USIM, the AMF shall provide both the SUPI and the PEI and shall provide an indication that the SUPI has not been authenticated.

See clause 4.3.2.2.1, clause 4.3.2.2.2, clause 4.11.1.2.2 and clause 4.11.1.3.3 for details on the usage of this service operation.
See clauses 4.22.2.1 and 4.22.3 for detailed usage of this service operation for ATSSS. 
NEXT CHANGE
5.2.8.2.6
Nsmf_PDUSession_UpdateSMContext service operation

Service operation name: Nsmf_PDUSession_UpdateSMContext.
Description: It allows to update the AMF-SMF association to support a PDU Session and/or to provide SMF with N1/N2 SM information received from the UE or from the AN, or allows to establish forwarding tunnel between UPFs controlled by different SMFs (e.g. by UPF controlled by old I-SMF and UPF controlled by new I-SMF).

Input, Required: SM Context ID.
Input, Optional: N1 SM container received from the UE, N2 SM information received from the AN (e.g. N3 addressing information, notification indicating that the QoS targets cannot be fulfilled for a QFI, Secondary RAT Usage Data), Operation Type (e.g. UP activate, UP deactivate, UP To Be Switched), Serving GW Address(es) and Serving GW DL TEID(s) for data forwarding during HO from 5GS to EPS, UE location information, AN type, UE Time Zone, H-SMF identifier/address, EBI(s) to be revoked, PDU Session(s) to be re-activated, Direct Forwarding Flag, ARP list, S-NSSAI, Data Forwarding Tunnel (setup/release), UE presence in LADN service area, Target ID, Target AMF ID, GUAMI, backup AMF(s) (if NF Type is AMF), Indication of Access Type can be changed, RAT Type. Backup AMF(s) sent only once by the AMF to the SMF in its first interaction with the SMF. Release indication and release cause, forwarding tunnel information. For ATSSS, MA PDU request indication, MA PDU Network-Upgrade Allowed indication, Indication on whether the UE is registered in both accesses, target access type.
Output, Required: Result Indication.
Output, Optional: PDU Session ID, Cause, released EBI list, allocated EBI information, N2 SM information (e.g. QFI, UE location information, notification indication indicating that the QoS targets cannot be fulfilled), N1 SM container to be transferred to the AN/UE, type of N2 SM information, Small Data Rate Control Status, APN Rate Control Status. For ATSSS: MA PDU session Accepted indication.
See clause 4.3.3.2 and clause 4.3.3.3 for an example usage of this service operation.
See clause 4.9.1.2.2 for the usage of the "UP To Be Switched" Operation Type.
For the use of the "EBI(s) to be revoked" information, see clause 4.11.1.4.1.
For the use of the "Direct Forwarding Flag", see clause 4.11.1.2.2.2.

For the use of the "Indication of Access Type can be changed", see clause 4.2.3.2.

For the use of "release indication and release cause", see clause 4.3.4.2.

For the use of the "forwarding tunnel information", see clause 4.23.4.3.

If the consumer NF is AMF and the SMF determines that some EBIs are not needed, the SMF will put the EBIs back in the released EBI list.

If the consumer NF is AMF and Inter-system mobility happens, the SMF sends allocated EBI information to AMF.

If the ARP of Qos flow is changed, the SMF uses this operation to update EBI-ARP information in the AMF.

If the AMF does not have PDU Session ID, the PDU Session ID is not required for Input, and is required for Output.
If consumer NF is AMF and SMF includes N2 SM information in the Output, the SMF indicates type of N2 SM information.

The Small Data Rate Control Status is included if a PDU Session is being released and the UPF or NEF provided Small Data Rate Control Status for the AMF to store. APN Rate Control Status is included if a PDU Session is being released and the UPF or NEF provided APN Rate Control Status for the AMF to store.

NOTE:
The N2 SM information is not interpreted by the AMF.
See clauses 4.22.6.3 for detailed usage of this service operation for ATSSS. 
END OF CHANGES
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