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1	Information
At the last RAN3#106 meeting, it was discussed if to generalize the sending of the NAS Non Delivery Indication.
This paper continues to discuss this topic.
2	Discussion
2.1 The current specification
Currently in NGAP, the specification of the usage of the NAS Non Delivery Indication procedure is actually very general.
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[bookmark: _Toc20954927][bookmark: _Toc29503364][bookmark: _Toc29503948][bookmark: _Toc29504532]8.6.4.1	General
The NAS Non Delivery Indication procedure is used when the NG-RAN node decides not to start the delivery of a NAS message that has been received over a UE-associated logical NG-connection or the NG-RAN node is unable to ensure that the message has been received by the UE.
[bookmark: _Toc20954928][bookmark: _Toc29503365][bookmark: _Toc29503949][bookmark: _Toc29504533]8.6.4.2	Successful Operation


Figure 8.6.4.2-1: NAS non delivery indication
The NG-RAN node initiates the procedure by sending a NAS NON DELIVERY INDICATION message to the AMF. The NG-RAN node shall report the non-delivery of a NAS message by including the non-delivered NAS message within the NAS-PDU IE and an appropriate cause value within the Cause IE, e.g., "NG intra system handover triggered", "NG inter system handover triggered" or "Xn handover triggered".



Observation 0: The NAS NON DELIVERY INDICATION is sent when RAN decides not to send the NAS PDU, or when there is a failure over Uu.

But in the tabular specification, it is restricted that the NAS NON DELIVERY INDICATION is only used to indicate about the NAS PDU received within a “DOWNLINK NAS TRANSPORT” message. That is to say, it should not be used for any other messages when the NAS PDU is received.
	9.2.5.4	NAS NON DELIVERY INDICATION
This message is sent by the NG-RAN node and is used for reporting the non-delivery of a NAS PDU previously received within a DOWNLINK NAS TRANSPORT message over the NG interface.
Direction: NG-RAN node  AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	NAS-PDU
	M
	
	9.3.3.4
	
	YES
	ignore

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore






Observation 1: The NAS NON DELIEVERY INDICATION is used to report the non delivery of the NAS PDU received in the DOWNLINK NAS TRANSPORT message.
Observation 2: Only one NAS-PDU can be reported per one NAS NON DELIEVERY INDICATION message.
2.2 Two levels of NAS PDU 
There have always been two levels of NAS PDUs over CN and RAN control plane interface.
One level is related to the UE, such as the NAS PDU included in the Downlink NAS Transport, we call it “UE Top Level NAS PDU”;
Another level is related to the E-RAB, such as the NAS PDU included in the E-RAB list in LTE, and the NAS PDU included in the PDU Session list in NR. We call it “Session Level NAS PDU” in NR and “E-RAB Level NAS PDU” in LTE.
Observation 3: There are two levels of NAS PDUs: UE Top Level NAS PDU and the Session/E-RAB Level NAS PDU.

2.3 LTE Legacy
In LTE, the DOWNLINK NAS TRANSPORT carries the UE Top Level NAS PDU.  MME could indicate to eNB if it wish to receive the non delivery report. 
For the E-RAB Level NAS PDUs, eNB does not report to MME when the NAS PDU is not delivered over Uu.
Observation 4: In LTE legacy, the UE Top Level NAS PDU is only sent in DOWNLINK NAS Transport.
2.4 NR, two levers NAS PDU in one NGAP Message
Due to the separation of AMR and SMF in NR, the two levels NAS PDUs are allowed to be sent in the same NGAP message.
In [1], we had early discussed the potential issue that the two NGAP messages have put the two levels of NAS PDUs in different order, thus cause complexity. However the RAN3 decision was that the specification is kept unchanged. We will not continue to discuss that issue here.
In NGAP Class 1 messages, such PDU session management, Context management, some messages may contain both UE Top Level NAS PDU which is originated from AMF, and the Session Level NAS PDUs which are originated from SMF.
Observation 5: In NR, the UE Top Level NAS PDU is originated from AMF, the Session Level NAS PDUs are originated from SMF. The two levels of NAS PDUs are allowed to be sent in one NGAP Message.
Question 1: Should NG-RAN node report the non-delivery of the UE Top Level NAS PDU only, even it is carried in different NGAP messages than DOWNLINK NAS Transport?
Question 2: Should NG-RAN node report the non-delivery of the two levels of NAS PDUs whenever they are carried in the NGAP message?

2.5 Related to TS 23.501
In TS 23.501, it says:
	5.3.3.2.5	CM-CONNECTED with RRC Inactive state
<Skip unrelated text>

If the RAN paging procedure, as defined in TS 38.300 [27], is not successful in establishing contact with the UE the procedure shall be handled by the network as follows:
-	If NG-RAN has at least one pending NAS PDU for transmission, the RAN node shall initiate the AN Release procedure (see TS 23.502 [3], clause 4.2.6,) to move the UE CM state in the AMF to CM-IDLE state and indicate to the AMF the NAS non-delivery.
-	If NG RAN has only pending user plane data for transmission, the NG-RAN node may keep the N2 connection active or initiate the AN Release procedure (see TS 23.502 [3], clause 4.2.6) based on local configuration in NG-RAN.
NOTE 2:	The user plane data which triggers the RAN paging can be lost, e.g. in the case of RAN paging failure.



We can read that SA2 has indicated that in case of paging failure during Inactive, NG-RAN node indicates to the AMF the NAS non-delivery. Is this a special handling only related to RRC Inactive state? If there are more than one NAS-PDU pending for transmission, which NAS-PDU should be reported? Should all the NAS-PDUs being reported?
Question 3: does SA2 only see the need for NG-RAN node to report NAS non delivery for UEs unsuccessfully paged in RRC Inactive?
Question 4: If more than one NAS PDU are pending for transmission, should NG-RAN node report for all the NAS PDUs?
Question 5: How the 5GC would utilize the returned NAS PDUs?
2.6 Flow chart of PDU Session Resource Release procedure
The below is a brief flow chart to depict the case of a UE in RRC Inactive, where the PDU Session resource Release is requested by SMF.

[image: ]
The above Step 7 and Step 8 would be the new steps if we introduce that NG-RAN node to send NAS non Delivery Indication. 
Question 6: Assuming a PDU Session Resource to be released in NG-RAN with the UE in RRC_INACTIVE unsuccessfully paged and the non-delivery of the SM NAS_PDU reported in the NAS non Delivery Indication, wouldn’t this require careful study of how these procedures interact and impact on current implementations can be minimised?
Question 7: What would be the AMF’s action upon receiving an indication for NAS non delivery and the NAS PDU itself?
Question 8: TS 23.501 section 5.3.3.2.5 specifies that the AN Release procedure shall be initiated if the NG-RAN has at least one pending NAS PDU for transmission. What would be the gain to provide back the NAS PDU or even to report the non-delivery of the NAS PDU?
2.7 Conclusion
Based on the discussions above, we see that there are questions to be answered and impacts to be analysed before we go ahead with the NAS Non Delivery Indication general for any procedures.
[bookmark: _Hlk32524774]We thus propose that to consult the SA2, CT1 and CT4 groups, before we make a specification change on the generalization of NAS non delivery Indication procedure.
Proposal 1: RAN3 to agree to consult SA2/CT4 before generalizing the NAS non delivery Indication procedure
3	Proposals
Observation 0: The NAS NON DELIVERY INDICATION is sent when RAN decides not to send the NAS PDU, or when there is a failure over Uu.
Observation 1: The NAS NON DELIEVERY INDICATION is used to report the non delivery of the NAS PDU received in the DOWNLINK NAS TRANSPORT message.
Observation 2: Only one NAS-PDU can be reported per one NAS NON DELIEVERY INDICATION message.
Observation 3: There are two levels of NAS PDUs: UE Top Level NAS PDU and the Session/E-RAB Level NAS PDU.
Observation 4: In LTE legacy, the UE Top Level NAS PDU is only sent in DOWNLINK NAS Transport.
Observation 5: In NR, the UE Top Level NAS PDU is originated from AMF, the Session Level NAS PDUs are originated from SMF. The two levels of NAS PDUs are allowed to be sent in one NGAP Message.
Question 1: Should NG-RAN node report the non-delivery of the UE Top Level NAS PDU only, even it is carried in different NGAP messages than DOWNLINK NAS Transport?
Question 2: Should NG-RAN node report the non-delivery of the two levels of NAS PDUs whenever they are carried in the NGAP message?
Question 3: does SA2 only see the need for NG-RAN node to report NAS non delivery for UEs unsuccessfully paged in RRC Inactive?
Question 4: If more than one NAS PDU are pending for transmission, should NG-RAN node report for all the NAS PDUs?
Question 5: How the 5GC would utilize the returned NAS PDUs?
Question 6: Assuming a PDU Session Resource to be released in NG-RAN with the UE in RRC_INACTIVE unsuccessfully paged and the non-delivery of the SM NAS_PDU reported in the NAS non Delivery Indication, wouldn’t this require careful study of how these procedures interact and impact on current implementations can be minimised?
Question 7: What would be the AMF’s action upon receiving an indication for NAS non delivery and the NAS PDU itself?
Question 8: TS 23.501 section 5.3.3.2.5 specifies that the AN Release procedure shall be initiated if, upon failed paging in RRC_INACTIVE the NG-RAN has at least one pending NAS PDU for transmission. What would be the gain to provide back the NAS PDU or even to report the non-delivery of the NAS PDU?

Proposal 1: RAN3 to agree to consult SA2/CT1/CT4 before generalizing the NAS non delivery Indication procedure
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