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1 Introduction

This contribution firstly discusses the whole PDU session level failure case and NAS PDU requirement in the PDU related procedure. 

With consideration of the whole PDU level failure case and the undelivered NAS PDU, this contribution discusses the N2 SM Info definition requirement for the PDU session related procedure over NG. 
2 Discussion
2.1 Failure case due to Mobility 
In LTE, the class1 E-RAB related procedure may be interrupted by the HO procedure. 

	If a handover becomes necessary during E-RAB Setup, the eNB may interrupt the ongoing E-RAB Setup procedure and initiate the Handover Preparation procedure as follows:

1.
The eNB shall send the E-RAB SETUP RESPONSE message in which the eNB shall indicate, if necessary 

-
all the E-RABs fail with an appropriate cause value, e.g., ”S1 intra system Handover triggered”, “S1 inter system Handover triggered” or “X2 Handover triggered”.


For this case, the E-RAB related procedure response the failure cause and the MME will retransmit the NAS to the new eNB upon acknowledging the path switch request. 
The PDU related procedure may also be interrupted by the inter gNB mobility procedure: “NG intra system Handover triggered”, “NG inter system Handover triggered” , “Xn Handover triggered” etc. The AMF need to retransmit the impacted PDU session related procedure to the new gNB where the UE accesses.
Observation1: The PDU session related procedure may also be interrupted by the inter gNB mobility procedure. 
	Editor’s Note:
Whether an additional PDU Session Resource Failed to Setup IE is needed to provide the visibility to AMF of which PDU sessions failed is FFS.


In PDU Session Setup Response, the SMF can deduce the PDU session setup failure from all QoS flows’ failure. So there is one concern that the failure IE for PDU session is not necessary. However, according to interruption failure caused by HO, it is efficient to make the AMF  know which PDU session fails and the failure cause.

Proposal1: the PDU Session level’s failure need to be defined. 
2.2 NAS PDU in PDU related operations

PDU Session Setup Request

· NAS PDU should be mandatory in PDU Session Setup Request msg, because the NAS includes the N1 PDU Session Accept msg.

PDU Session Modify Request
· In case to modify the QoS profile, NAS PDU should be mandatory in PDU Session Modify Command msg, the QoS profile needs to be updated to both RAN and UE.

· In case to modify the transport layer information in the UPF due to UPF relation, the NAS PDU is not necessary.

PDU Session Release Command

· In case the PDU session release is just to release the RAN-NG resource due to the PDU session become inactive, the N1 PDU Session is still exist at the UE and CN, the NAS PDU is not required 

· In case the PDU session release is to release N1 PDU session, the SMF may include the NAS PDU into PDU Session Release Command.[23.502]
Obervation2: NAS PDU is mandatory in the NG PDU Session Setup Request

Observation3: NAS PDU is optional in the NG PDU Session Modify Request and NG PDU Session Release Command.
Proposal2: Add NAS PDU IE for PDU session into the NG PDU Session Setup Request, PDU Session Modify Request and NG PDU Session Release Command.
2.3 N2 SM Info 

According to 23.502 definitions, the AMF forwards N2 SM Info between the gNB and AMF without necessity to understand the information captured inside. N2 SM Info is used for per PDU session W.R.T different PDU sessions may be managed by different SMF respectively. 

So N2 SM Info for each PDU session level should be defined as a standalone IE in NGAP. Upon reception of N2 SM Info for each PDU session, the AMF forwards it to the SMF without change the structure, vice versa.
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Proposal3: A standalone IE in NGAP is required for the N2 SM Info of each PDU session. 

The current NG PDU session related procedures include as follows and the corresponding IE structure of the N2 SM Info needs to be defined. 
· PDU Session Setup Request/Response: N2 PDU Session Setup Request/Response Transfer IE
· PDU Session Release Command/Response: N2 PDU Session Release Command/Response Transfer IE
· PDU Session Modify Request/Response: N2 PDU Session Modify Request/Response Transfer IE

· PDU Session Notify: N2 PDU Session Notify Transfer IE
· PDU Session Modify Indication/Confirm: N2 PDU Session Modify Indication/Confirm Transfer IE
However, since N2 SM Info is in principle transparent to the AMF, the information required by the AMF for each PDU session should not defined in the N2 SM Info. The following failure cases are considered as the information required by the AMF.
The unsuccessful operation in NG PDU Session Setup/Modify Response: 
· The NAS PDU is mandatory for each PDU session requested to be setup. In case a PDU session fails to be setup, its NAS PDU is unsent. W.R.T NAS PDU is managed by the AMF. So it seems AMF needs to know which PDU session fails to find out which NAS PDU is unsent.
· Further W.R.T the scenario that PDU Session Setup is interrupted by HO procedure, the AMF needs to know the cause of PDU session setup failure to decide whether to resent the NG PDU Session Setup Request to the HO target eNB. 
So for the PDU failed to be setup, it is not appropriate the capture the failure cause into the N2 SM Info. The failure cause should be provided to the AMF explicitly. In implementation, the AMF can decide whether to notify the SMF the failure cause. 
The unsuccessful operation in NG PDU Session Modify Response: 

In PDU Session Modify Response (gNB initiated), if NAS PDU is included, its unsuccessful operation is under the same scenario as the PDU Session Setup Response. So for the PDU failed to be modified, it is not appropriate the capture the cause into the N2 SM Info. The failure cause should be provided to the AMF explicitly

The unsuccessful operation in NG PDU Session Release Response: 
Firstly, the AMF should release the PDU session related context (e.g. the PDU Session ID) and trigger NG PDU Session Release Procedure to the RAN upon reception of the PDU Session Release Command from the SMF.  AMF need to know which PDU Session failed to be release by the RAN and the failure cause. 
So for the PDU failed to be setup, it is also not appropriate the capture the cause into the N2 SM Info. The failure cause should be provided to the AMF explicitly.
Proposal4: For the failed PDU session in the PDU Session Setup/Modify/Release Response, it is not appropriate the capture the cause into the N2 SM Info. The failure cause should be provided to the AMF explicitly. 
The unsuccessful operation in NG PDU Session Modify Failure:
By now the gNB initiated PDU Session Modify Indication/Confirm procedure is about the DL TNL address update, the failure case is not related to AMF and the failure case should be captured in the N2 SM Info.
Proposal5: For the PDU failed to be modified in the PDU Session Modify Confirm, the failure cause should be captured in the N2 SM Info IE.
2.4 Summary
Tabular-1 the N2 SM Info IE requirement PDU Session Related Procedure
	PDU Session Related Procedure
	PDU Session Related
	N2 SM Info IE required

	PDU Session Setup Request
	PDU Session requested to be setup
	N2 PDU Session Setup Request Transfer 

	PDU Session Setup Response

gNB->AMF
	PDU Session successfully setup
	N2 PDU Session Setup Response Transfer

	
	PDU Session failed to be setup
	The cause value needs to be explicitly indicated to be the AMF

	PDU Session Modify Request
	PDU Session requested to be modified
	N2 PDU Session Modify Request Transfer 

	PDU Session Modify Response

gNB->AMF
	PDU Session successfully modified
	N2 PDU Session Modify Response Transfer

	
	PDU Session failed to be modified 
	The cause value needs to be explicitly indicated to be the AMF

	PDU Session Release Command
	PDU Session requested to be released
	The cause IE is captured in the N2 PDU Session Release Command Transfer

	PDU Session Release Response

gNB->AMF
	PDU Session successfully released
	No IE is needed for the N2 SM Info

	
	PDU Session failed to be released 
	The cause value needs to be explicitly indicated to be the AMF

	PDU Session Notify

gNB->AMF
	PDU Session modification notify (QoS flow cannot be fulfilled or release)
	N2 PDU Session Notify Transfer 

	
	PDU Session cannot be fulfilled
	

	
	Radio resource for PDU Session is released
	

	PDU Session Modify Indication

gNB->AMF
	PDU Session requested to be modified
	N2 PDU Session Modify Indication Transfer 

	PDU Session Modify Confirm
	PDU Session successfully modified
	N2 PDU Session Modify Confirm Transfer

	
	PDU Session failed to be modified 
	


3 Conclusion

With consideration of the whole PDU level failure case and the undelivered NAS PDU, this contribution discusses the N2 SM Info definition requirement for the PDU session related procedure over NG. Observation1: The PDU session related procedure may also be interrupted by the inter gNB mobility procedure..

Proposal1: the PDU Session level’s failure need to be defined. 
Obervation2: NAS PDU is mandatory in the NG PDU Session Setup Request

Observation3: NAS PDU is optional in the NG PDU Session Modify Request and NG PDU Session Release Command.
Proposal2: Add NAS PDU IE for PDU session into the NG PDU Session Setup Request, PDU Session Modify Request and NG PDU Session Release Command.
Proposal3: A standalone IE in NGAP is required for the N2 SM Info of each PDU session. 

Proposal4: For the failed PDU session in the PDU Session Setup/Modify/Release Response, it is not appropriate the capture the cause into the N2 SM Info. The failure cause should be provided to the AMF explicitly. 
Proposal5: For the PDU failed to be modified in the PDU Session Modify Confirm, the failure cause should be captured in the N2 SM Info IE.
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