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1   Background on the NAS PDU Non delivery issue
At RAN3#106, Nokia and Orange brought up the issue of NAS non-delivery for the case of PDU Session Release Command and SA2 was consulted.

At RAN3#108, RAN3 received the response from SA2. SA2 replied that it was not needed to trigger the NAS non delivery procedure for the case of PDU Session Resource Release command. The NG-RAN node just sends a UE Context Release Request message including the cause value “UE not reachable”; then AMF relays to SMF the information to avoid retransmission from SMF.
At this stage we can note that:

· The original issue and question from RAN3 was about RRC_INACTIVE state only,

· With SA2 answer, the topic could have been closed. 

However…, SA2 questioned RAN3 on two potential cases of PDU Session Resource Setup Request and Initial Context Setup Request. It should be noted that SA2 questioned because they were not sure themselves, using the words “may be needed” below.
Q2/ In general, does SA2 see any other scenario for which the 5GC expects the NAS-non-delivery report in addition to those failed NAS-PDUs in the DL NAS Transport message?

Ans 2: For "Initial Context Setup Request" & "PDU Session Resource Setup" which have non-PDU session related NAS messages, indication from RAN of failure of these non-PDU session related NAS messages may be needed.  SA2 requests RAN3 to decide how to handle the failure notification to AMF of these non-PDU session related NAS messages. 

Typically, "PDU Session Resource Setup" containing non-PDU session related NAS message is sent in RRC CONNECTED state, but SA2 identified one possible case (Selective activation of UP connection ) where it could be sent by the AMF also when the gNB and UE are in RRC Inactive state. 

SA2 will consider updates to their specifications based on RAN3 response.

At RAN3#109, the two new scenarios of SA2 were investigated without understanding on the scenarios. The outcome of RAN3#109 is in R3-205562:
· We discuss the 2 cases related to UE in RRC Inactive, as well as other cases brought up by the interested companies. We need to have a common understanding on the scenario.
· When we can reach agreement on the scenario, we look for the solution.
At RAN3#110, the topic was therefore continued with even no consensus on the problem existing and resulted in LS sent back to SA2 to question about their scenarios. The agreements of RAN3#110 are copied below from R3-206847:

Agreements:

1. Do not introduce “failure notification address information” associated to the non PDU session NAS PDU in the N2 messages, how to route the NAS PDU in 5GC is not the scope of RAN3.

2. Send LS (the draft LS is in R3-207080) to SA2 to ask the following questions on NAS non delivery issue:

· Ask SA2 is there any use case for AMF to piggyback a non-PDU session related NAS PDU in PDU SESSION RESOURE SETUP REQUEST for a UE in RRC_INACTIVE state.

· Ask SA2 the preference of the candidate solutions on handling of NAS delivery failure for non-PDU session related NAS in the INITIAL CONTEXT SETUP REQUEST message. 

The LS was sent to SA2 in R3-2071710.
At this RAN3#112 meeting we receive the answer from SA2 in [3].
This paper analyses this response and provides our conclusion. 
2   Discussion on the two potential SA2 scenarios
Scenario 1: PDU Session Resource Setup
The first case mentioned by SA2 is AMF sending the PDU session resource setup request with non-PDU session related NAS PDUs for selective activation of UP connection and the UE is in RRC_INATIVE state in gNB.  
This selective activation of UP connection is described in section 5.6.8 of TS 23.501 [2]:
Network Triggered re-activation of UP connection of existing PDU Sessions is handled as follows:

-
If the UE CM state in the AMF is already CM-CONNECTED on the access (3GPP, non-3GPP) associated to the PDU Session in the SMF, the network may re-activate the UP connection of a PDU Session using a Network Initiated Service Request procedure.

The Network Initiated service request procedure is specified in section 4.2.3.3 of TS 23.502. In case UE is RRC_INACTIVE it is CM-connected and the following clause 4a applies:
4a.
[Conditional] If the UE is in CM-CONNECTED state in the access associated with the PDU Session ID received from the SMF in step 3a, the steps 12 to 22 in UE Triggered Service Request procedure (see clause 4.2.3.2) are performed for this PDU Session (i.e. establish the radio resources and, in the case that the User Plane is to be activated, to establish the N3 tunnel) without sending a Paging message to the (R)AN node and the UE. In step 12 of clause 4.2.3.2, the AMF does not send the NAS Service Accept message to the UE. The rest of this procedure is omitted.

It is clearly said above that the non-PDU session related NAS Service Accept message is not sent in this case.
SA2 has now acknowledged this fact in their reply LS [3]:
For network triggered Service Request in CM-CONNECTED mode, there is no NAS PDU in the message
Also, SA2 clearly confirms in their reply LS that there is no requirement for any other network terminated scenario in SA2 specification: 
For the other scenarios, it’s unnecessary to include non PDU session related NAS PDU
The only scenarios where a non-PDU session related NAS PDU are therefore UE originated. Here this goes beyond the original problem which only concerned RRC_INACTIVE. The UE originated scenarios where UE is RRC_CONNECTED can simply rely on retransmission timer in the UE.

Proposal 1: Nothing needs to be done for the scenario 1 of PDU Session Resource Setup.

Scenario 2: Initial Context Setup

The second case leading to AMF sending Initial Context Setup Request is not explained in the LS and has actually never been explained by SA2 in any LS.

For the same reasons as above, the Initial Context Setup Request cannot contain non-PDU session related NAS PDUs for network triggered service request, but only for UE-triggered service request. 

The SA2 case seems related to an CIoT MO EDT request while UE is RRC_INATIVE as in section 4.24.1 in TS 23.502 and shown in figure 1 below.
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Figure 1: UPF anchored Mobile Originated Data Transport in Control Plane CIoT 5GS Optimisation

The UE sends MO DT in step 1 in RRC_INACTIVE and the AMF sends an Initial Context Setup Request message to bring the UE into connected state because it is aware of DL data pending for the same UE. It is assumed that the connection is lost before the NG-RAN node can execute step 3b (RRC connection establish).

Even though the case looks like a corner case, SA2 asks RAN3 in the reply LS [3] how to handle the failure notification to the AMF of the non PDU session associated NAS PDU: 
However, SA2 agrees that AMF needs to be aware of the delivery failure but SA2 leaves the appropriate error handling procedure details for RAN3 to decide
We note here that SA2 acknowledges that only AMF needs to be notified of this failure case. Therefore, this case is a simple error handling and the Initial Context Setup Failure message can simply be used as explained in section 8.3.1.3 of TS 38.413:
8.3.1.3
Unsuccessful Operation
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Figure 8.3.1.3-1: Initial context setup: unsuccessful operation
If the NG-RAN node is not able to establish an NG UE context, it shall consider the procedure as failed and reply with the INITIAL CONTEXT SETUP FAILURE message.

A CR is proposed in [3] to further clarify this point, if needed.
Besides, the other solution mentioned of using NAS NON Delivery procedure would break TS 38.413 section 9.2.5.4:

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.
Proposal 2: the existing Initial Context Setup Failure solves scenario 2. Nothing needs to be done.  This can be further clarified, if needed, in CR [4]. 

3   Conclusion and Proposal

This paper has investigated the scenarios from SA2, their reply LS in [3] and concluded that:

· For the case of PDU Session Resource Request: there is no non-PDU session related message delivered and therefore no necessary handling of notification of delivery failure.

· For the case of Initial Context Setup: the failure notification is brought by the Initial Context Setup Failure.

Proposal 1: Nothing needs to be done for the scenario 1 of PDU Session Resource Setup.

Proposal 2: the existing Initial Context Setup Failure solves scenario 2. Nothing needs to be done.  This can be further clarified, if needed, in CR [4]. 

Proposal 3: An LS is proposed in [5] to give SA2 our final position.
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