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1 Introduction

This contribution discusses the open issue for the PDU session related procedures over NG. 
2 Discussion
2.1 AMF initiated PDU Session Setup
2.1.1 Terminology
“PDU Session” VS “PDU Session Resource”
In last meeting, in order to differentiate from the PDU Session procedure in 5GC, a terminology “PDU Session Resource” is proposed to be used in NG PDU Session management everywhere. 

It makes sense to separate the NG message name from that in other interfaces. Bur for the message description part, PDU Session Resource is not a good enough terminology, especially when describe “allocate resource on NG and Uu for one or several PDU Session Resource”. It is wired to use “PDU Session Resource” to describe the message behavior or define the message IE for PDU session. Otherwise, W.R.T the QoS flow is also a 5GC terminology, we need to replace “QoS flow” with something like “QoS Flow Resource” as well. So only the message name needs to be separate, the IE and description under the NG message context has no issue to use PDU session and QoS flow.

Proposal11: Use the terminology of “PDU session” and “QoS flow” in the message description part and define the IE name.
Proposal1-2: Use a separate name for the NG messages for PDU session management.
2.1.2 PDU Session ID 

A PDU Session Resource ID is also proposed to take place of PDU Session Id over NG interface. Although they are required to be one to one mapping, it doesn’t mean the PDU Session Resource ID = PDU Session ID for the same session.

In case they are different, without the relationship <PDU Session Resource ID, PDU Session ID>, the UE cannot associate <Qos flow, Service flow> obtained from NG1 with the correct <QoS flow, DRB> obtained from Uu, then UE cannot handle the data transmission. 

Since the PDU Session Resource ID is necessary to be equal to PDU Session ID, it is better to use the PDU session ID directly.

Proposal2: Use PDU Session ID in NG messages for PDU Session management.
2.1.3 NSSAI of the slice associated to the PDU Session

5GC select a slice to setup a PDU Session. The selected slice info is required in NG PDU Session Setup by the gNB in order to allocate the appropriate slice resource for the PDU session.
Proposal3: Provide NSSAI of the slice which is associated with the PDU Session in NG PDU Session Setup Request Procedure.

2.1.4 Partially Successfully Setup

In case the gNB can only accept partial QoS flow(s) of the PDU session requested to be setup, it should allow gNB to success the PDU session setup. So the PDU session setup may be partially successful and the PDU Session Setup List may include both QoS flow setup list and QoS flow failed to setup list.

Observation1: A PDU session may be partially setup by the gNB.

Proposal4: A PDU session setup list should support to include both QoS flow setup list and QoS flow failed to setup list.
2.2 AMF initiated PDU Session Modify
It should be a class 1 procedure. The possible triggers should include

· the new QoS flow setup, the already established QoS flow modification and release
· the PDU Session level infomantion update, e.g. PDU Session AMBR.
2.2.1 QoS flow setup/modify/Release after PDU session setup
Except for the QoS flow setup along with the PDU session setup, the AMF initiated QoS flow setup, modification and release should be enforced by the PDU Session Modify Command.

For QoS flowsto be setup or modified, the gNB should associate each Qos flow with a Data Radio Bearer of the PDU session.

-
In case any already established DRBs are not appropriate for the new/modified QoS flows, the gNB should establish one or several DRBs for the new/modified QoS flows.
-
In case the new/modified QoS flows are associated with the existing DRBs, the gNB may update the configuration of the DRBs according to the new/modified QoS parameters and change allocation of resources on Uu.

-
The gNB may release the DRBs without any associated QoS flows. 

-
The gNB may modify the associated DRBs for the modified QoS flows. When the associated DRB is changed, the previous DRB is de-associated with the QoS flow.
For each QoS flow to be released
-
The gNB shall de-associate the QoS flow with the associated Data Radio Bearer.
-
The gNB may release the DRBs without any associated QoS flows. 

Observation2: the DRB may be setup, modified and released and its associated QoS flows may also added, modified and deleted according to the QoS flow management (to be setup, modified and released).
2.2.2 Partially Successfully Modify

As clarified in 2.2.1, in case the PDU session modification is triggered by the QoS flow management, it should allow the gNB to success the PDU session modification if only partial requested QoS flows are successful. So the PDU session modification may be partially successful and the PDU Session Modify list may include the QoS flow successfully setup, the QoS flow successfully modified, the QoS flow successfully released, the QoS flow failed to setup, the QoS flow failed to modify and the QoS flow failed to release.
Observation3: A PDU session may be partially successfully modified by the gNB.

Proposal5: A PDU session modify list should support to include the QoS flow successfully setup, the QoS flow successfully modified, the QoS flow successfully released, the QoS flow failed to setup, the QoS flow failed to modify and the QoS flow failed to release.
2.3 gNB initiated PDU Session Modify/Release
2.3.1 gNB initiated QoS flow or PDU Session Release 

The QoS flow and PDU session released by the gNB should be notified the 5GC. It should be a class2 procedure, e.g. PDU Session Indication procedure. 
The QoS flow release is regard to a PDU session modification. So it seems good not to name it as “PDU Session Release Indication”. However, “PDU Session Release Indication” is easily confused with “PDU Session Modify Indication”. It is better to rename it as “PDU Session Notify”.
Proposal6-1: A class2 procedure “PDU Session Notify” is used to notify 5GC the QoS flow(s) or PDU session(s) due to gNB generated release.
2.3.2 QoS flow or PDU Session Release not fulfilled anymore

	The Notification control may be provided for GBR QoS flows. The Notification control indicates whether notification should be made by the RAN if the QoS targets cannot be fulfilled for a QoS flow during the lifetime of the QoS flow. If it is set and QoS targets cannot be fulfilled, RAN sends a notification towards SMF.


According to SA2, a Notification control is required for some GBR QoS flow. 

The “PDU Session Notify” message can be used to notify the GBR QoS flow which cannot be fulfilled by gNB anymore. 

If all of the QoS flows of a PDU session require notification control and are not fulfilled any more by the gNB, the PDU session should be treated not fulfilled anymore. Except for the QoS Flow Not Fulfilled list, the PDU Session Not Fulfilled List should be supported.
Proposal6-2: A class2 procedure “PDU Session Notify” is used to notify 5GC the QoS flows or PDU sessions which are not fulfilled by gNB anymore.

2.3.3 gNB initiated DL TNL tunnel info update 

In tight interworking, the MgNB may offload a whole PDU session to the SgNB or may offload some QoS flows of a PDU session to SgNB. For the both cases, the gNB need to request to 5GC to update the DL TNL information (TNL address and TEID).
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· In case of the whole PDU session offload, the DL TNL info is changed from MgNB side to the SgNB side and a single DL TNL info is valid.
· In case of partial QoS flows for a PDU session is offloaded, two DL TNL info at both MgNB and SgNB are valid for the same PDU session. 

During dual connection, there may be one or two DL TNL address for one PDU session. Further regard to multi-connectivity, multiple DL TNL addresses is also possible for one PDU session. W.R.T the forward compatibility, the updated DL TNL info can be defined as follows

2.3.3.1 9.2.2.X5
TNL Information
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	 Choice
	M
	
	
	
	EACH
	ignore

	> Single TNL Info
	
	
	
	
	
	

	>>Transport Layer Address 
	M
	
	
	
	
	

	>>GTP-TEID
	M
	
	
	
	
	

	> Multiple TNL Info
	
	
	
	
	
	

	>>TNL Information List
	
	1 .. <maxnoofMultiConnectivities>
	TNL Information List
	
	
	

	>>>TNL Information Item IEs 
	
	
	
	
	
	

	>>>> Transport Layer Address 
	M
	
	
	
	
	

	>>>> GTP-TEID 
	M
	
	
	
	
	

	>>>> Associated QoS Flow List
	M
	
	
	
	
	


Proposal7: PDU Session Modify Indication/Confirm procedure is proposed to support the gNB initiated DL Tunnel info update.

Proposal8: It is proposed an optional DL TNL info supporting both single and multiple DL TNL addressed update. 
2.4 Summary
Tabular-1 the management of QoS flow/PDU Session and corresponding message
	AMF initiated QoS flow setup
	Along with PDU Session Setup Request
	PDU Session Setup Request

	
	New QoS flow setup after PDU session setup belong to PDU session modification
	PDU Session Modify Command

	AMF initiated QoS flow modify
	Belong to PDU session modification
	PDU Session Modify Command

	AMF initiated QoS flow release
	Belong to PDU session modification
	PDU Session Modify Command

	gNB initiated QoS flow release
	Belong to PDU session modification notify
	PDU Session Notify

	AMF initiated PDU session setup
	
	PDU Session Setup Request

	AMF initiated PDU session modify
	There may be modification other than QoS flow handling
	PDU Session Modify Command

	gNB initiated PDU session modify
	Except for gNB initiated QoS flow release(gNB initiated QoS flow release is carried in PDU Session Notify)
	PDU Session Modify Indication

	AMF initiated PDU session release
	
	PDU Session Release Command

	gNB initiated PDU session release
	
	PDU Session Notify

	gNB initiated PDU session not fulfilled anymore 
	
	


Tabular-2 the proposed IE in the corresponding message
	PDU Session Setup Request
(AMF->gNB)
	PDU Session to be setup
	QoS flow to be setup
	

	PDU Session Setup Response
	PDU Session Setup
	QoS flow setup (1 at least)

QoS flow failed to setup
	

	
	
	NSSAI of the PDU session related slice
	

	
	
	DL TNL info update
	Single or multiple TNL info

(In case of multiple TNL update, the associated QoS flow list should be provided)

	
	 PDU Session failed to Setup
	
	

	PDU Session Modify Command
(AMF->gNB)
	PDU Session to be Modify
	QoS flow to be setup or modified
QoS flow to be released
	

	PDU Session Modify Response
	PDU Session Modify
	QoS flow setup or modify

QoS flow release 

QoS flow failed to setup or modify

QoS flow failed to release
	

	
	PDU Session failed to Modify
	
	

	PDU Session Notify
(gNB -> AMF)
	PDU session released notify
	
	

	
	PDU session not fulfilled notify
	
	

	
	PDU session modified notify
	QoS flow released notify

QoS flow not fulfilled notify
	

	PDU Session Modify Indication
(gNB -> AMF)
	PDU session request to be modified
	QoS flow request to be modified
	

	
	
	DL TNL info update
	Single or multiple TNL info

(In case of multiple TNL update, the associated QoS flow list should be provided)

	PDU Session Modify Confirm
	PDU Session confirm to modify


	QoS flow confirm to modify
QoS flow failed to be modify

QoS flow to be release 
	

	
	PDU Session failed to modified
	
	

	
	PDU Session to be released
	
	

	PDU Session Release Command
(AMF->gNB)
	PDU Session to be released
	
	

	PDU Session Release Response
	PDU Session release
	
	

	
	PDU Session failed to release
	QoS flow failed to release 
	


3 Conclusion

This contribution discusses the open issue for the PDU session related procedures over NG. 
Proposal1-1: Use the terminology of “PDU session” and “QoS flow” in the message description part and define the IE name.
Proposal1-2: Keep the NG message name different from the message name in the other interface for PDU session management.
Proposal2: Use PDU Session ID in NG messages for PDU Session management.
Proposal3: Provide NSSAI of the slice which is associated with the PDU Session in NG PDU Session Setup Request Procedure.

Observation1: A PDU session may be partially setup by the gNB.

Proposal4: A PDU session setup list should support to include both QoS flow setup list and QoS flow failed to setup list.

Observation2: the DRB may be setup, modified and released and its associated QoS flows may also added, modified and deleted according to the QoS flow management (to be setup, modified and released).
Observation3: A PDU session may be partially successfully modified by the gNB.

Proposal5: A PDU session modify list should support to include the QoS flow successfully setup, the QoS flow successfully modified, the QoS flow successfully released, the QoS flow failed to setup, the QoS flow failed to modify and the QoS flow failed to release.
Proposal6-1: A class2 procedure “PDU Session Notify” is used to notify 5GC the QoS flow(s) or PDU session(s) due to gNB generated release.
Proposal6-2: A class2 procedure “PDU Session Notify” is used to notify 5GC the QoS flows or PDU sessions which are not fulfilled by gNB anymore.

Proposal7: PDU Session Modify Indication/Confirm procedure is proposed to support the gNB initiated DL Tunnel info update.

Proposal8: It is proposed an optional DL TNL info supporting both single and multiple DL TNL addressed update.  
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