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Abstract of the contribution: This contribution highlights the open issues to solve in TS 23.502 system procedures using Service Based Architecture and some initial potential solutions. 
1. Introduction
After SA2#122, the NF services and service operations for most of the key NFs are in place. However there are lot of open issues to be resolved in applying those service operations on the system procedures in TS 23.502. This paper captures the open issues so that they can be used as a reference for solving them in subsequent meetings. For some issues, some notes on potential solutions are given which can be discussed so that some agreements can be reached as way forward for contributions in future meetings. The open issues which need attention and need some discussion for solving them are listed in Table 1 and the open issues that need editorial fixes are listed in Table 2.
2. Discussion
2.1 Open Issues that need Discussion to Resolve (some are critical issues)

The following table provides a list of critical open issues on the system procedures in TS 23.502 along with potential solutions, where identified.
Table 1: Open Issues that requires discussion to resolve
	Sl.No
	System Procedure
	Open Issue
	Potential Solution(s)

	1
	Clause 4.2.2.2.3 Registration with AMF Relocation
	Editor’s note for step 7a needs to be resolved
	Suggestion is to use Namf_Communication_N1MessageNotify

See S2-175409.

	2
	Clause 4.2.3.4 Network Triggered Service Request
	Step 3a, 3b and 6 to be updated with service operations
	For step 3a, should we use Namf_Communication_N1N2MessageTransfer or Namf_MobileTermination service?
If Namf_MobileTermination service is used and if AMF is able to page the UE, should step 3b be sent immediately upon initiating paging or after UE responds?

If step 3b is sent immediately after paging, and if UE does not respond to paging then should step 6b be Namf_EventExposure_Notify informing the UE unreachability to SMF?

	3
	Clause 4.3.2.2.1 UE Requested PDU Establishment – Non roaming and roaming with LBO
	Step 3 is CreateSMContext and while AMF is waiting for its response, step 5 refers to clause 4.3.2.3, which triggers UpdateSMContext. So SMF receives UpdateSMContext before sending CreateSMContext response. 

Refer Annex A.1 for call flow details to understand the issue.
	Step 3f in clause 4.3.2.3 to be changed to some other service operation other than UpdateSMContext. Namf_Communication_N1MessageNotify is one option. 
NOTE: If we use Namf_Communication_N1MessageNotify in step 3f then the question arises how AMF can determine that for this specific N1 SM message alone it needs to send N1MessageNotify while for other cases it sends UpdateSMContext request. However, as highlighted, use of UpdateSMContext in step 3f does not work as well.

The cleaner solution is to use N1MessageNotify for carrying all standalone N1 SM messages (that does not require associated N2 SM message also be carried) from AMF to SMF.

Refer Annex A.1.1 and A.1.2 for potential solution discussion

	4
	Clause 4.3.2.3 – Secondary authorization / authentication by DN-AAA
	See the issue highlighted in 7 above.
See Annex A.1.
	Suggest to use Namf_Communication_N1MessageNotify for step 3f

	5
	Clause 4.3.3.2 – UE or network requested PDU session modification – Non roaming and roaming with LBO
	Step 3 uses 2 different service operations for carrying the same N1 SM PDU Modification Request message, depending on whether its UE initiated or network initiated PDU modification. Is this acceptable?
	

	6
	Clause 4.3.3.3 - UE or network requested PDU session modification – Home routed roaming
	If step 3 is a Nsmf_PDUSession_Update request then what should  be step 10 and 10a?
See Annex A.2
	Need a clean and consistent solution for mapping both “Request – Command – Confirm” 3 way messaging between UE and SMF and “Command – Confirm” 2 way messaging between SMF and UE into service operations.
Request / Response semantics service operations can’t accommodate the 3rd message. A way to resolve this needs to be found.

Solution 1: Carry the 3rd message in Nsmf_PDUSession_UpdateSMContext request and let SMF send a response. But this is applicable only for UE initiated PDU modification case (as that’s where 3 messages are involved).

Solution 2: For UE initiated PDU modification, the V-SMF sends a Nsmf_PDUSession_UpdateNotify (a new service operation) for which the H-SMF responds immediately. Upon receiving this immediate response, V-SMF sends Nsmf_PDUSession_UpdateSMContext response to the AMF. The subsequent N1 SM PDU Modification command is then sent by H-SMF to V-SMF in a Nsmf_PDUSession_Update request and then from V-SMF to AMF in an Namf_Communication_N1N2MessageTransfer service operation. The subsequent response from UE is conveyed to the SMF through an Nsmf_PDUSession_UpdateSMContext request / response. Advantage is that from this step onwards the call flow is same for both UE initiated and network initiated PDU modification.

Refer Annex A,2,2 for a call flow representation of Solution 2 described above.

	7
	Clause 4.3.4.2 - UE or network requested PDU session release  – Non roaming and roaming with LBO
	Same questions as raised in item 5 above
	

	8
	Clause 4.3.4.3 - UE or network requested PDU session release – Home routed roaming
	Editor’s note under step 12 needs to be resolved. The question is similar to the question asked in row 6
See Annex A.3
	See suggested solutions above in row 6.
Refer Annex A,3,2 for a call flow representation of potential solution.

	9
	Clause 4.9.2 - Handover of a PDU session procedure between 3GPP and untrusted non-3GPP access
	Step 2 refers to clause 4.3.2.2.1. However the step 3 in 4.3.2.2.1 is always CreateSMContext. For handover of PDU session from non 3GPP to 3GPP or vice versa, involving same AMF, step 3 in 4.3.2.2.1 should be UpdateSMContext.
	Clarify in clause 4.9.2 that when it’s a handover involving same AMF, then step 3 in 4.3.2.2.1 is UpdateSMContext, otherwise its CreateSMContext.



	10
	Clause 4.11.1.1 - 5GS to EPS handover using Nx interface


	Step 2a/2b – Needs new service operations

Step 10a – Needs new service operation
	New SMF service operations required

	11
	Clause 4.12.6 - UE or network requested PDU session modification via Untrusted non-3GPP access
	Same questions as raised in row 5
	

	12
	Clause 4.12.7 - UE requested PDU Session release via Untrusted non-3GPP access
	Same questions as raised in row 5/7.
	


Critical Issues with respect to call flow modelling using SBA service operations are the following:

1. Row numbers 3, 4, 6 and 8. – Potential solutions for the below 3 issues are given in Annex A
a. PDU session establishment request with PDU session authentication / authorization

b. PDU session modification in home routed roaming case

c. PDU session release in home routed roaming case 
2.2 Open Issue that need Editorial Fixes

The following table provides a list of open issues which are editorial in nature that needs contributions to fix them.

Table 2: Open Issues that need editorial fixes

	Sl.No
	System Procedure
	Open Issue
	Potential Solution(s)

	1
	Clause 4.2.2.2.2 General Registration
	Name of PCF service operations in steps 16 and 20 need to be updated with the latest names of service operations agreed in clause 5.2.5
	Editorial updates
See S2-175403

	2
	Clause 4.2.2.3.2 UE Initiated Deregistration
	Steps 2, 4 and 5 need to be updated with service operations
	For step 2 and 5– Nsmf_PDUSession_ReleaseSMContext request and response to be used?

For step 4 – Npcf_SMPolicyControl_Delete to be used?
See S2-175403

	3
	Clause 4.2.2.3.3 Network Initiated Deregistration
	Steps 1 and 5 need to be updated with service operations
	Step 1 and 5 to be updated with Nudm_UEContextManagement_ RemoveNotification and ack

	4
	Clause 4.2.6 UE Context Release in AN
	Steps 2 and 4 to be updated with service operations
	See S2-175861 to update the principles of N2 release and as part of that the service operations are updated.

	5
	Clause 4.3.2.2.2 UE Requested PDU Establishment – Home routed roaming
	Steps between AMF and SMF, SMF and PCF/UDM need to be updated with service operations
	Editorial updates
See S2-175403

	6
	Clause 4.3.5.1.1 - PDU session anchor relocation for SSC mode 2 with single PDU session anchor
	Step 2 needs to be updated with service operations
	Use Namf_Communication_N1N2MessageTransfer with immediate response

	7
	Clause 4.3.5.2.1 - PDU session anchor relocation for SSC mode 3 with multiple PDU sessions
	Step 2 needs to be updated with service operations
	Use Namf_Communication_N1N2MessageTransfer with immediate response.

	8
	Clause 4.3.7 - CN-initiated deactivation of UP connection of an existing PDU session
	Step 3 and 7 needs to be updated with service operations
	Step 3 to use Namf_Communication_N1N2MessageTransfer with immediate response.

Step 7 to use Nsmf_PDUSession_UpdateSMContext – in alignment with some of the already agreed procedures.

	9
	Clause 4.9 – Handover Procedures for 3GPP access
	All HO procedures need to be updated with service operations
	Use Nsmf_PDUSession_UpdateSMContext
See S2-175408

	10
	Clause 4.11.1.2 - EPS to 5GS handover using Nx interface
	Preparation phase – Steps 4,7,11 and 12 need to be updated with service operations.

Execution phase – Steps 7 and 10 need to be updated with service operations.
	Use Nsmf_PDUSession_UpdateSMContext similar to the HO procedures

	11
	Clause 4.14.1 – Support for dual connectivity
	Step 2 and 5 to be updated with service operations
	Use Nsmf_PDUSession_UpdateSMContext

	12
	Clause 5.2 – General section of each NF service
	Remove the column “Reference” as updating that column after each system procedure is updated with service operation description would be a problem for the editor.
	Editorial change


2.3
Fallout of decision made in SA2#122

The following paragraph highlights the fallout of the decisions made in SA2#122 with respect to using target NF’s services for conveying UE or AN initiated messages.

1. For each NF added in the architecture in future, that process N1 / N2 messages, separate service operations need to be added in target NF. For example we have already seen it being added for SMSF (Nsmsf_SMSService_UplinkSMS) and would need something similar for NEF (for carrying device trigger response and in future to carry NIDD via NEF).

2. This means for every new type of N1 message defined in future releases, AMF needs to support invoking new target NF services. This will cause long cycles for deployment as multiple nodes in the network need to be upgraded. The situation is no better than EPC.

The author of this paper wants to highlight the above fallout – especially to operators and seek opinion on what advantage 5GC provides when compared to EPC, especially in terms of new feature rollout and upgrade cycles.

3. Conclusion
It is proposed to discuss the open issues and endorse or agree on potential solutions so that contributions can be brought in accordance with agreements in future meetings. If required, a revision of this paper with endorsed / agreed solutions can be made.
Annex A

A.1 PDU Session Establishment and PDU Session Authentication / Authorization Procedure Conflict
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Figure 1: PDU Session Establishment Call Flow

1. SMF provides confirmation of the PDU session creation (possibly along with a resource representation of the PDU session) in step 10.

2. But before step 10, AMF sends an UpdateSMContext without even having a valid representation of the PDU session resource. How can SMF process 2 requests before even first request is completed?

3. Besides this there is a general issue that need to be solved in this call flow – the step number 5 requires UPF to be selected in order to do the PDU authentication with DNN via UPF. But UPF selection happens at step 7. Hence the step 5 should be moved after step 7.

A.1.1 Potential Solution 1 – Use N1MessageNotify consistently for all N1 messages
In this solution the step 3f of PDU session authentication and authorization call flow should also use Namf_Communication_N1MessageNotify
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1. Number of message pair exchanges between AMF and SMF in this solution is 3 (totally six messages)
2. NOTE: If there is a failure in step 15a / 15b, communicating that to AMF is anyways not useful as AMF cant further inform UE that PDU session is rejected. In the existing call flow there is no PDU session reject from AMF to UE after the UE has been informed of a PDU session accept in step 11 and 12. PDU session release due to UPF setup failure has to be triggered by SMF itself as a separate transaction.
A.1.2 Potential Solution 2 – Use immediate response to CreateSMContext
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1. Number of message pair exchanges between AMF and SMF in this solution is 3 (totally six messages).
2. Returning a CreateSMContext response before the PDU session is actually created is incorrect.

A.2 PDU Session Modification in Home Routed Case
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Figure 2: PDU Session Modification in Home Routed Roaming Call Flow

1. If step 3 is Nsmf_PDUSession_Update request then step 10 cant be Nsmf_PDUSession_Update request once again in reverse direction.

2. If step 10 is changed to Nsmf_PDUSession_Update response if step 3 is Nsmf_PDUSession_Update request then what is step  10a?

3. A potential solution is given below with the changes marked in red

A.2.1 Potential Solution
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Figure 3: PDU Session Modification in Home Routed Roaming Call Flow – Potential Solution

1. Step 1a between V-SMF and H-SMF can alternatively use a Nsmf_PDUSession_UpdateTrigger request / with immediate response if request / response semantics instead of notify / ack is preferred.
2. If we can also change 1a / 1e between AMF and V-SMF to Namf_Communication_N1MessageNotify and Namf_Communication_N2InfoNotify respectively, step 4a can be avoided. The step 4b will be always he consistent step between V-SMF and AMF (i.e Namf_Communication_N1N2MessageTransfer) irrespective of whether its UE initiated or network initiated PDU modification.
A.3 PDU Session Release in Home Routed Case
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Figure 4: PDU Session Release in Home Routed Roaming Call Flow

1. If step 4a is executed then what is step 12? Is it a PDUSession_Release request?
2. A potential solution is given below with changes in red.
A.3.1 Potential Solution
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Figure 5: PDU Session Release in Home Routed Roaming Call Flow – Potential Solution

1. Step 1a between V-SMF and H-SMF can alternatively use a Nsmf_PDUSession_UpdateTrigger request / with immediate response if request / response semantics instead of notify / ack is preferred.
2. If we can also change 1a between AMF and V-SMF to Namf_Communication_N1MessageNotify, then step 6a can be avoided. The step 6b will be always he consistent step between V-SMF and AMF (i.e Namf_Communication_N1N2MessageTransfer) irrespective of whether its UE initiated or network initiated PDU release.
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