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Abstract of the contribution: In this contribution, a solution to resolve the service operation usage issue in the modelling of PDU session release in home routed scenario is proposed.
1. Introduction
The following Editor’s note under clause 4.3.4.3 needs to be resolved.

Editor's note:
It is FFS which service operation to use to notify the H-SMF of the PDU session release confirm if step 4a is executed.
This contribution provides a discussion on the solution principles and provides a solution to address the above EN.
2. Discussion
The following aspects need to be consider for a proper resolution of this issue.

1. CT4 has concluded that HTTP 2.0 over TCP will be used as the protocol for Service Based Interfaces with RESTFul design wherever possible.

2. In order to satisfy the Network Provided Location Information (NPLI) towards application functions (AFs) that trigger a PDU session release via the PCF, the H-SMF shall have access to the UE location information before the PDU session is completely released at the H-SMF.

3. As per clause 9.5.14 of TS 24.890 – 5G NAS specification by CT1 – the PDU session release accept message from the UE can optionally carry an extended PCO information. This information has to be communicated to the H-SMF. Hence H-SMF shall not release the PDU session “resource” until all information from the UE and/or RAN along with UE location information is communicated back to the H-SMF.

4. As per RESTFul principles the HTTP DELETE command is used to release a resource. The Nsmf_PDUSession_Release service operation could be mapped to HTTP DELETE. However IETF RFC 7231 section 4.3.5 states 


“A payload within a DELETE request message has no defined semantics; sending a payload body on a DELETE request might cause some existing implementations to reject the request.”
So the SM PDU RELEASE COMMAND payload from H-SMF to UE as well as the ePCO / UE location payload in the PDU release accept can’t be carried in a HTTP DELETE request. Hence at least until the PDU session release is confirmed to the H-SMF, the Nsmf_PDUSession_Release service operation can’t be used. Instead Nsmf_PDUSession_Update service operation has to be used and at the end the H-SMF has to invoke Nsmf_PDUSession_Release service operation towards V-SMF (which is a HTTP DELETE on the PDU session resource representation at the V-SMF) to release the PDU session resource.
Considering the above, the following solution principles are adopted
For UE Initiated PDU Session Release:
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Figure 1: UE Initaited PDU Release
1. When N1 SM PDU session release request from UE is received at AMF, the AMF carries that to V-SMF in Nsmf_PDUSession_UpdateSMContext
2. V-SMF interprets the SM message and since PDU session release requires H-SMF to approve it and a command to be initiated from H-SMF, the V-SMF just notifies the H-SMF about the UE intent to release the PDU by sending a Nsmf_PDUSession_UpdateNotification to H-SMF – for which an immediate Ack is sent. A subscription for notifying any update to the PDU session from VPLMN is done by the H-SMF at the time of PDU session creation. Any additional information like UE location can also be notified in this so that H-SMF can use it for NPLI requirements.
3. H-SMF initiates resource cleanup and forms SM PDU Release Command. It initiates the Nsmf_PDUSession_Update Request towards V-SMF carrying this Release PDU Session Command. Reason for using Update operation instead of Release is because of the HTTP DELETE limitation of not allowing to carry any payload.

4. V-SMF responds to AMF with Nsmf_PDUSession_UpdateSMContext response.

5. Once UE confirms release, AMF communicates that to V-SMF with Nsmf_PDUSession_UpdateSMContext

6. V-SMF then responds to H-SMF with Nsmf_PDUSession_Update response carrying the SM Release PDU Confirm message. 

7. H-SMF then releases the PDU resource at V-SMF by initiating a Nsmf_PDUSession_Release request (which could map to HTTP DELETE).
For VPLMN Initiated PDU Session Release:
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Figure 2: VPLMN Initaited PDU Release
1. For UE Deregistration, the VPLMN initiates the PDU release

2. In this case Nsmf_PDUSession_Release request can be directly used as no SM message from UE needs to be carried over to H-SMF. Even for NPLI requirements the SMF would have received notification of UE location through EventExposure framework.

3. So H-SMF can proceed with deleting the PDU session and responding to V-SMF.

For HPLMN Initiated PDU Session Release:


[image: image3.emf]UE RAN AMF V-SMF V-UPF H-SMF H-UPF PCF

1b. Npcf_SMPolicyControl_UpdateNotify

1c. PDU session 

release Trigger

13. Npcf_SMPolicyControl_Delete

4. Nsmf_PDUSession_Update Request

(SM Release PDU Session Command, PDU 

release indication to V-SMF)

6b. Namf_Communication_N1N2MessageTransfer

7. N2 Resource Release Request

8. AN Specific Resource Release (Including PDU 

Session Release Command / Ack)

9. N2 Resource Release Ack

10. Nsmf_PDUSession_UpdateSMContext Request

5a. N4 Session Release Request

5b. N4 Session Release Response

12. Nsmf_PDUSession_Update Response

(Release PDU Session Confirm)

11. Nsmf_PDUSession_UpdateSMContext Response

2a. N4 Session Release Request

2b. N4 Session Release Response

14. Nsmf_PDUSession_Release Req


Figure 3: HPLMN Initiated PDU Release

1. During HPLMN initiated PDU release procedure, the following aspects need to be kept in mind

a. The SM Release PDU Command needs to be carried as a payload from H-SMF to V-SMF in the service operation.

b. The UE could be in CM-IDLE state when the procedure is invoked. In such a case VPLMN pages the UE and delivers the SM PDU Release Command. So once UE responds with a confirm, the last known location information as well as any ePCO information from UE has to be conveyed to H-SMF.

2. Keeping above requirements in mind and since HTTP DELETE can’t carry any payload – it is suggested to use Nsmf_PDUSession_Update request from H-SMF to V-SMF to carry the SM PDU Release Command.

3. Once the PDU release is confirmed, the H-SMF releases the PDU session context in VPLMN by invoking Nsmf_PDUSession_Release Req (which could map to HTTP DELETE). However it is decided not to specify this in stage 2 for now and leave it to stage 3 to define it if required.
4. The step 3 of deleting the SM Policy session with PCF is moved to step 13 as the last known location information needs to be communicated to PCF before the session is released (for NPLI).
3. Conclusion and Proposal

It is proposed to update the PDU session release in home routed roaming scenario, system procedure in clause 4.3.4.3 based on the above principles. Though the 3 scenarios of the call flow are shown separately for illustration purpose – the specification will capture only one call flow with various cases listed as different cases of each step.
* * * 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 initiated release) As in step 1a of clause 4.3.4.2 with the addition that the V-SMF invokes the Nsmf_PDUSession_Update Request (SUPI, PDU Session ID, information from the SM message from the UE e.g ePCO, “Trigger PDU session release” indication, Timezone, User Location Information) service operation to request the H-SMF to release the PDU session. The H-SMF responds to the request immediately.
1b. (Serving network initiated release) The serving network initiates the PDU session release during UE or serving network initiated Deregistration procedure as specified in clause 4.2.2.3. There is no NAS SM message between the UE and the V-SMF in this case. The V-SMF initiates the release of the PDU session at the H-SMF by invoking the Nsmf_PDUSession_Release request.
1c.
(HPLMN initiated release) This step is the same as step 1b in clause 4.3.4.2.
1d.
(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 or 1d, the H-SMF starts PDU session release procedure.
2a-2b. These steps are the same as steps 2a-2b in clause 4.3.4.2. The SMF is the SMF in HPLMN.
3a. (UE or HPLMN initiated release) The H-SMF prepares the SM Release PDU Session Command message and initiates the PDU session release towards the UE by invoking the Nsmf_PDUSession_Update Request service operation towards the V-SMF. The Nsmf_PDUSession_Update Request contains necessary information to build the SM Release PDU Session Command by the V-SMF towards the UE (for example a Release Cause or ePCO).
3b. (Serving network initiated release) The H-SMF responds to the PDU release request from the V-SMF with a Nsmf_PDUSession_Release response.


4a-4b. The V-SMF releases the corresponding User Plane resources. This includes the same procedure in step 2 but controlled from the SMF in VPLMN.
5-13. These steps are the same as steps 3-10 in clause 4.3.4.2.
14.
 (UE or HPLMN initiated release) The V-SMF responds to the Nsmf_PDUSession_Update request invoked at step 3a and confirms the PDU session release. The Nsmf_PDUSession_Update response may carry information such as ePCO received from the UE in SM PDU Session Release Accept. as well as User Location Information and Time Zone.
15. (UE or HPLMN or Serving network initiated release) The H-SMF releases the SM policy control association with the PCF by invoking the Npcf_SMPolicyControl_Delete service operation. For serving network initiated PDU session release case, this step happens between step 1b and step 3b.
16. (UE or HPLMN initiated release) The H-SMF shall remove all contexts associated with the PDU session. The H-SMF requests the V-SMF to release all contexts associated with the PDU session by invoking the Nsmf_PDUSession_Release service operation.

* * * Next Change * * *
5.2.8
SMF services
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, H-SMF
	

	
	Release
	Request/Response
	H-SMF, 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 * * *
5.2.8.2.3
Nsmf_PDUSession_Update service operation

Service operation name: Nsmf_PDUSession_Update.
Description: Update the established PDU session, e.g. UE or HPLMN initaited PDU session modification and release. 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 carry the SM PDU Session Modification or Release request. 
Known NF Consumers: V-SMF, H-SMF.
Input, Required: PDU session ID, 
Input, Optional: UE location information, AN type, QoS Rule (from H-SMF to V-SMF), N9 tunnel information (from V-SMF to H-SMF), Information requested by UE for e.g QoS (from V-SMF to H-SMF), 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).
Output, Required: Result indication..
Output, Optional: UE location information, AN type, SM information from UE (from V-SMF to H-SMF).


* * * 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. This service operation is also used by V-SMF to request the H-SMF to release the resources related to a PDU session for the serving network initiated PDU release case (e.g implicit De-registration of UE in the serving network).
Known NF Consumers:  H-SMF and V-SMF. 
Input, Required: Identifier related to the PDU session. 
Input, Optional: None.
Output, Required: Result Indication.
Output, Optional: None.

* * * End of Changes * * *
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