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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 modification in home routed scenario is proposed.
1. Introduction
The current modelling of the PDU session modification system procedure for the home routed roaming case has the following issues.

1. Step 3 for HPLMN initiated PDU modification is a Nsmf_PDUSession_Update Request from H-SMF to V-SMF while step 10 for the same is again a Nsmf_PDUSession_Update Request from V-SMF to H-SMF.

This PCR discusses an approach to handle both UE initiated and HPLMN initiated PDU modification in a similar manner between the H-SMF and V-SMF.
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. HTTP 2.0 follows a client-server interaction model.
2. A PDU session has resources established both at V-SMF and H-SMF. Hence there is no strict client-server relationship between the V-SMF and H-SMF here. Both of them act as client and server to each other.

3. The principles of current PDU session modification procedure even without considering the SBI interactions are based on the following:

a. Irrespective of UE initiated or HPLMN initiated PDU modification, the SM PDU Session Modification Command message is always prepared by the H-SMF for which the response from the UE has to be conveyed back to the H-SMF.

b. In this aspect – irrespective of UE initiated or HPLMN initiated PDU session modification, the H-SMF acts as the initiator of the SM PDU Session Modification Command message (client) and the V-SMF acts as the receiver and further relaying of the message towards the UE.

c. This principle should be kept intact and the modelling of interactions between H-SMF and V-SMF should be the same for both UE and HPLMN initiated PDU modification in order to avoid needless complexities.

Considering the above, the following solution principles are adopted
For UE or RAN Initiated PDU Session Modification:
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Figure 1: UE Initaited PDU Release
1. When N1 SM PDU session modification 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 modification 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 modify the PDU by sending a Nsmf_PDUSession_UpdateNotification to H-SMF – for which an immediate Ack is sent. 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 interacts with PCF and authorizes the QoS modification and forms SM PDU Session Modify Command. It initiates the Nsmf_PDUSession_Update Request towards V-SMF carrying this Modify PDU Session Command. 

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

5. Once UE confirms modification, 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 Modify PDU Confirm message. 

7. H-SMF then modifies the session towards UPF and notifies PCF of the session modification.
For HPLMN Initiated PDU Session Modification:
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Figure 3: HPLMN Initiated PDU Release

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

a. The SM Modify PDU Session 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 it is suggested to use Nsmf_PDUSession_Update request from H-SMF to V-SMF to carry the SM PDU Session Modify Command.

3. Once the PDU session modification is confirmed, the H-SMF updates the UPF in HPLMN with any changed parameters related to the PDU session (e.g QoS or VPLMN CN tunnel information)
3. Conclusion and Proposal

It is proposed to update the PDU session modification in home routed roaming scenario, system procedure in clause 4.3.3.3 based on the above principles. Though the 2 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 * * *
4.3.3.3
UE or network requested PDU session modification (home-routed roaming)

The UE or network requested PDU session modification procedure (home-routed roaming scenario) is depicted in figure 4.3.3.3-1.
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Figure 4.3.3.3-1: UE or network requested PDU session modification (for home-routed roaming scenario)
1.
The procedure is triggered by one of the following events:

1a.
(UE or serving network requested) As in step 1a of clause 4.3.3.2 with the addition that:

-
The V-SMF checks whether it can accept the request from the UE; 

-
The V-SMF invokes a Nsmf_PDUSession_UpdateNotify (SUPI, PDU Session ID, NAS message from the UE or the QoS modification request from the VPLMN, UE location information) service operation to inform the H-SMF to update the PDU session. The H-SMF acknowledges the notification immediately.
1b.
(HPLMN requested) This step is the same as step 1b in clause 4.3.3.2.

1c.
(HPLMN requested) This step is the same as step 1c in clause 4.3.3.2.

1d.
(HPLMN requested) This step is the same as step 1d in clause 4.3.3.2.


2.
This step is the same as steps 2 in clause 4.3.3.2 with the SMF is H-SMF.

3.
(UE or serving network requested or HPLMN requested) the H-SMF forms the SM PDU Session Modification Command message and invokes the Nsmf_PDUSession_Update (PDU session ID, QoS rule, Session-AMBR, SM PDU Session Modification Command message) service operation to the V-SMF.




Step 4a-4b are the same as step 3a-3b in clause 4.3.3.2 but controlled from the V-SMF.


Step 5-7 are the same as step 4-6 in clause 4.3.3.2.

8.
This step is the same as step 7 in clause 4.3.3.2 with the difference that the SMF is V-SMF.


Step 9a-9b are the same as step 8a-8b in clause 4.3.3.2 but executed in Visited PLMN.

10.
V-SMF responds to the H-SMF with a Nsmf_PDUSession_Update response carrying the SM PDU Session Modification Accept message information from the UE to the H-SMF. The H-SMF shall modify the PDU session context.


Step 11 to step 12 are the same as step 8-9 in clause 4.3.3.2.

* * * End of Changes * * *
3GPP

SA WG2 TD


UE
RAN
AMF
V-SMF
V-UPF
H-SMF
H-UPF
PCF
1b. Npcf_SMPolicyControl_UpdateNotify
1d. QoS Update Trigger
11. Nsmf_EventExposure_Notify
2. Nsmf_PDUSession_Update Request
(SM Modify PDU Session Command)
3. Namf_Communication_N1N2MessageTransfer
4. N2 Resource Modify Request
5. AN Specific Resource Modify (Including PDU Session Modify Command / Ack)
5. N2 Resource Modify Ack
6. Nsmf_PDUSession_UpdateSMContext Request
9. Nsmf_PDUSession_Update Response
(Modify PDU Session Confirm)
8. Nsmf_PDUSession_UpdateSMContext Response
7a. N4 Session Modification Request
7b. N4 Session Modification Response
10a. N4 Session Modification Request
10b. N4 Session Modification Response



UE
RAN
AMF
V-SMF
V-UPF
H-SMF
H-UPF
PCF
1a. PDU Session Modification Request
1a. Nsmf_PDUSession_UpdateSMContext Request
1a. Nsmf_PDUSession_UpdateNotify
1a. Nsmf_PDUSession_UpdateNotify Ack
4. Nsmf_PDUSession_Update Request
(Modify PDU Session Command)
5. Nsmf_PDUSession_UpdateSMContext Response
6. N2 Session Request
7. AN Specific Resource Modification (Including PDU Session Modification Command / Ack)
8. N2 Session Response
9. Nsmf_PDUSession_UpdateSMContext Request
12. Nsmf_PDUSession_Update Response
(Modify PDU Session Confirm)
11. Nsmf_PDUSession_UpdateSMContext Response
1a. N2 Request
2b. Npcf_SMPolicyControl_UpdateNotify
10a. N4 Session Modification Request
10b. N4 Session Modification Response
13a. N4 Session Modification Request
13b. N4 Session Modification Response
14. Nsmf_EventExposure_Notify
2a. Nsmf_EventExposure_Notify



UE
RAN
AMF
V-SMF
V-UPF
H-SMF
H-UPF
UDM
PCF
1a. PDU Session Modification Request
1a. Nsmf_PDUSession_UpdateSMContext Request
1a. Nsmf_PDUSession_UpdateNotify
1a. Nsmf_PDUSession_UpdateNotify Ack
1b. Npcf_SMPolicy_UpdateNotify
1c. Nudm_SubscriptionData_UpdateNotification
1d. QoS Update Trigger
1a. N2 Message (PDU Session ID, SM Information)
2a. Nsmf_EventExposure_Notify
3. Nsmf_PDUSession_Update Request
(SM PDU Session Modify Command)
4a. Nsmf_PDUSession_UpdateSMContext Response
4b. Namf_Communication_N1N2MessageTransfer
5. N2 Session Request
6. AN Specific Resource Modification
7. N2 Session Response
8. Nsmf_PDUSession_UpdateSMContext Request
9a. N4 Session Modification Request
9b. N4 Session Modification Response
10. Nsmf_PDUSession_Update Response
8a. Nsmf_PDUSession_UpdateSMContext Response
11a. N4 Session Modification Request
11b. N4 Session Modification Response
12. Nsmf_EventExposure_Notify
2b. Npcf_SMPolicyControl_UpdateNotify



_1566725483.vsd
UE


(R)AN


AMF


V-SMF


V-UPF


H-SMF


H-UPF


UDM


PCF


1a.PDU Session Modification Request


1a.Nsmf_PDUSession_Update SM context Request


1a.Nsmf_PDUSession_Update Request


1b.Npcf_SMPolicyControl_UpdateNotify


1c.Nudm_SubscriptionData_UpdateNotification


1d.QoS Update Trigger


1e.N2 message


1e.Nsmf_PDUSession_Update SM context Request


1e.Nsmf_PDUSession_Update Request


2a.Nsmf_EventExposure_Notify


3.Nsmf_PDUSession_Update Response or
Nsmf_PDUSession_Update Request


4a.Nsmf_PDUSession_Update SM context Response


5.N2 Session Request


6.AN-specific resource modification


7.N2 Session Response


8.Nsmf_PDUSession_Update SM context Request 


9a.N4 Session Modification Request


9b.N4 Session Modification Response


10.Nsmf_PDUSession_Update Request 


11a.N4 Session Modification Request


11b.N4 Session Modification Response


12.Nsmf_EventExposure_Notify


10a.Nsmf_PDUSession_Update Response



8a.Nsmf_PDUSession_Update SM context Response


4b.Namf_N1Message Transfer Request+Namf_N2Message Trigger Request



