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Introduction

This contribution covers two aspects related to the PDU Session Release call flow for home-routed scenarios:

1) Mapping to service operations

2) Handling of uplink N1 and N2 messages
Discussion

Aspect 1: Mapping to service operations
In the current SMF services, a PDU Session resource is created in the SMF when the Nsmf_PDUSession_CreateSMContext is invoked by AMF and when Nsmf_PDUSession_Create is invoked by the V-SMF. It is however not fully clear how this resource is removed when the PDU Session is deleted. 
It can be noted that in 3GPP networks there are cases where a peer to peer relationship exist. A resource like a “PDU session” has representations at multiple NFs (i.e V-SMF and H-SMF) and each side can initiate a release of this resource, e.g. due to UE or serving network triggered request or a PCF-triggered request. There are different options for how to model this:
· Option A: Follow a client-server model where the NF_A that initially created the resource on an NF_B shall be the one responsible for initiating the corresponding release of the resource on NF_B. In this model it is also always possible for the server to release the resource and notify the client that the resource has been released. 
· Option B: There is no strict client – server relationship between an NF_A that initiated the creation of a resource and an NF_B where the resource got created. In such a case, the resource release could be modelled as a sequence of resource modification steps (initiated / notified from either side) and finally use a proper resource release using RESTFul semantics (via HTTP DELETE). 

In our view this discussion should also consider other NFs and services that require a server-initiated release. The 5GC supports many service operations of subscriber/notify type, e.g. related to event exposure, and also in those cases a server-initiated release must be supported. For example, the AMF may want to release a subscription to events for a UE location in case the UE deregisters, and the SMF may want to release a subscription for PDU Session related events if the PDU Session is terminated. To manage such server-initiated releases, a Notification operation is suitable, i.e. the producer notifies the consumer that the resource has been removed. To align service operations across 5GC and have the same type of operations for similar release cases, it is proposed that notifications are also used from the server side when a PDU Session is released by the server. This follows option 1 above. 

Currently the EventExposure Service includes Notify operations, e.g. to notify about subscribed events. However, in order to decouple services from each other, the PDUSession service should not rely on EventExposure service to remove a resource created using the PDUSession service. Instead the PDUSession service should include its own operations for releasing the resource. 
It has also been discussed in SA2 conf call whether SA2 should assume that the Nsmf_PDUSession_ReleaseSMContext and Nsmf_PDUSession_ReleaseSMContext service operations are implemented in stage 3 as a HTTP DELETE operation. Since HTTP does not allow HTTP DELETE to contain any payload, this creates an issue in case SA2 assumes that these to service operations carry information (e.g. PCO or ULI). However, it is not clear to us that such a mapping of these two operations have to be assumed and it is possible to leave the decision to stage 3 whether HTTP DELETE or HTTP POST/PATCH should be used for Nsmf_PDUSession_Release service operation, e.g. whether to carry the payload in a POST/PATCH and later do a separate DELETE to release the HTTP session. 

Aspect 2: Handling of uplink N1 and N2 messages
Furthermore, the call flow for PDU Session Release assumes that the (R)AN replies with both up-link N1 SM info as well as the reply to the N2 SM info in a single message. This will in general not work as the (R)AN is not aware of whether there will be any up-link N1 message and would thus not wait for it. This aspect is applicable to both 3GPP access and untrusted non-3GPP access. It is therefore proposed to decouple the uplink N2 reply and the uplink N1 message into two separate messages to make this decoupling clear in stage 2 call flows. Corresponding changes to the non-roaming call flow is provided in S2-177032.
Please note: A corresponding PCR for non-roaming cases have been provided in S2-177032.

Proposal

It is proposed to update TS 23.502 as follows:
**** First Change ****

4.3.4.3
UE or network requested PDU Session release for Home-routed Roaming
This procedure is used in case of home-routed roaming scenarios.
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Figure 4.3.4.3-1: UE or network requested PDU Session release for home-routed roaming
1.
The procedure is triggered by one of the following events:
1a.
(UE or serving network initiated release) As in step 1a of clause 4.3.4.2 with the addition that the V-SMF invokes the Nsmf_PDUSession_Update (SUPI, PDU Session ID, NAS message from the UE) service operation to request the H-SMF to release the PDU Session. The V-SMF may request to release PDU Session to the H-SMF without UE request. The H-SM replies with a Nsmf_PDUSession_Update Response.
1b.
(HPLMN initiated release) This step is the same as step 1b in clause 4.3.4.2.
1c.
(HPLMN initiated release) This step is the same as step 1c in clause 4.3.4.2.

If the SMF receives one of the triggers in step 1a ~ 1c, the H-SMF starts PDU Session release procedure.
2-3.
These steps are the same as steps 2-3 in clause 4.3.4.2. The SMF is the SMF in HPLMN.
4a.
(UE or serving network initiated release) The H-SMF responds to the V-SMF with a Nsmf_PDUSession_Release response.
4.
(HPLMN initiated release) If the H-SMF initiates the PDU Session release, it invokes the Nsmf_PDUSession_Notify SUPI, PDU Session ID, operation) service operation towards the V-SMF. The operation indicates that the PDU Session shall be released. In case ULI is required by H-SMF, the H-SMF also indicates that V-SMF shall provide ULI in the reply.
5.
The V-SMF releases the corresponding User Plane resources. This includes the same procedure in step 2 but controlled from the SMF in VPLMN.
6-14.
These steps are the same as steps 3-10 in clause 4.3.4.2.
15.
(HPLMN initiated release) The V-SMF responds to the Nsmf_PDUSession_Notify operation invoked at step 4b and confirms the PDU Session release. If ULI was not requested in step 4b, this step may be performed immediately after step 4b. If ULI was requested in step 4b, this step is performed after step 13 and V-SMF includes the UE location information. The H-SMF shall remove all contexts associated with the PDU Session.

**** Next Change ****

5.2.8.1
General

The following table shows the SMF Services and SMF Service Operations.
Table 5.2.8.1-1: NF Services provided by the SMF

	Service Name
	Service Operations
	Operation

Semantics
	Example Consumer(s)

	Nsmf_PDUSession
	Create
	Request/Response
	V-SMF

	
	Update
	Request/Response
	V-SMF

	
	Release
	Request/Response
	V-SMF

	
	Notify
	Subscribe/Notify
	V-SMF

	
	Create SM context
	Request/Response
	AMF

	
	Update SM context
	Request/Response
	AMF

	
	Release SM context
	Request/Response
	AMF

	Nsmf_EventExposure
	Subscribe for one UE, group of UE(s), any UE
	Subscribe/Notify


	PCF, NEF, AMF

	
	UnSubscribe for one UE, group of UE(s), any UE
	
	PCF, NEF, AMF

	
	Notify
	
	PCF, NEF, AMF


Editor's note:
Whether additional NF services can be identified or be decomposed from existing NF services are FFS.
**** Next Change ****

5.2.8.2.4
Nsmf_PDUSession_Release service operation
Service operation name: Nsmf_PDUSession_Release.
Description: Release the indicated PDU Session of the UE.
Known NF Consumers:  V-SMF. When the V-SMF wants to release the PDU Session, it invokes the PDU Session release service operation towards the H-SMF.
Input, Required: SUPI, PDU Session ID.
Input, Optional: UE location information.
Output, Required: Result Indication.
Output, Optional: Cause.
See step 4, 12 of clause 4.3.4.3 for an example usage of this service operation.

**** Next Change ****

5.2.8.2.3
Nsmf_PDUSession_Notify service operation

Service operation name: Nsmf_PDUSession_Notify.
Description: Notify about events for the established PDU Session, e.g. due to H-SMF release of a PDU Session. 
Known NF Consumers: V-SMF.
Input, Required: PDU Session ID, operation (e.g. release).
Input, Optional: Request for ULI.
Output, Required: Result indication.
Output, Optional: UE location information.
See step 1a, 1e, 3, 10, 10a of clause 4.3.3.3 for an example usage of this service operation.
Editor's note: Once clause 4.3.3 is updated with PDU modification for home routed roaming case, update the reference to that call flow here.

**** End of Changes ****
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