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Abstract of the contribution: It is proposed that the AMF handles N1 SM container and N2 SM information in the same manner for non-3GPP PDU Session when the UE is CM-IDLE in non-3GPP access.
Discussion
In last SA2#127Bis meeting, SA2 discussed handling of downlink signaling for non-3GPP PDU Session, i.e. whether downlink signaling can be sent over 3GPP access when the UE is in CM-IDLE in non-3GPP access. However, there was no conclusion because some companies raised issue on use case.
This paper shows several use cases to send downlink signaling to the UE.
1. Secondary Authentication by the DN-AAA
When a PDU Session is established with Secondary Authentication, the DN-AAA may trigger re-authentication at any time. If re-authentication cannot be performed due to the UE is in CM-IDLE in non-3GPP access, the DN-AAA server may request the SMF to release the PDU Session. 
This behavior is undesirable because the re-authentication can be performed over 3GPP access if the PDU Session can be re-activated over 3GPP access.

2. SSC mode 2 operation
A PDU Session has a SSC mode regardless of access type, i.e. a UE can have a PDU Session with SSC mode 2 in non-3GPP access. The SMF may trigger the release of the PDU Session and instruct the UE to establish a new PDU Session to the same DN for UPF relocation. The trigger condition depends on operator policy e.g. request from Application Function, based on load status. In this case, the SMF does not include "skip indicator" in Namf_Communication_N1N2MessageTransfer because this message should be sent to the UE even if the UE is in CM-IDLE state.
[bookmark: _Toc517095281]The following description in step 3b of clause 4.3.4.2 (UE or network requested PDU Session Release for Non-Roaming and Roaming with Local Breakout) of TS 23.502 can be referred.
The "skip indicator" tells the AMF whether it may skip sending the N1 SM container to the UE (e.g. when the UE is in CM-IDLE state). SMF includes the "skip indicator" in the Namf_Communication_N1N2MessageTransfer except when the procedure is triggered to change PDU Session Anchor of a PDU Session with SSC mode 2.

3. N1 SM container / N2 SM information simultaneous transmission
Let's assume that the AMF does not send downlink signaling for non-3GPP PDU session when a UE is CM-IDLE in non-3GPP access. 
In this assumption, when the AMF receives Namf_Communication_N1N2MessageTransfer with N1 SM container (which means downlink signaling destined to the UE), then the AMF rejects the request from the SMF. On the other hand, if the AMF receives Namf_Communication_N1N2MessageTransfer with N2 SM information, then the AMF performs paging and response to the SMF with a cause "Attempting to reach UE".
Now let us see the following scenario.
The SMF may request the AMF to send both N1 SM container and N2 SM information, which is supported by Namf_Communication_N1N2MessageTransfer service operation as shown below.

[bookmark: _Toc509916507]5.2.2.2.7	Namf_Communication_N1N2MessageTransfer service operation
Service operation name: Namf_Communication_N1N2MessageTransfer.
Description: CN NF request to transfer downlink N1 and/or N2 message to the UE and/or AN through the AMF.
Input, Required: CN NF ID, Message type (N1 or N2 or both), Message Container (s) where at least one of the message containers (N1 or N2) is required.
Input, Optional: last message indication, Session ID, AN Type, Paging Policy Indication, ARP, Area of validity for the N2 SM information, 5QI.
Output, Required: Result indication.
Output, Optional: Redirection information.
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For example, when mobile terminated (MT) data is arrived at the UPF, the SMF may want to update QoS rule of the UE based on the detected traffic.
Assume that a UE is CM-IDLE state in non-3GPP access and the SMF requests to send both N1 SM container and N2 SM information to update QoS rule and establish user plane resource for non-3GPP PDU Session. In this case, the AMF rejects the request and notifies that the UE is unreachable because the AMF is not allowed to send downlink signaling when a UE is CM-IDLE in non-3GPP access. As a consequence, the SMF notifies the UPF and the UPF discards the buffered data which is considered side effect. Obviously, this behavior is not aligned with current design principle because the AMF pages the UE over 3GPP access when there is pending downlink data for non-3GPP PDU Session.
In order to support current pending downlink data handling mechanism there can be two methods to handle N2 message only.
Method#1. The AMF provides a result of N1 SM container and a result of N2 SM information separately to the SMF for an Namf_Communication_N1N2MessageTransfer including both N1 SM container and N2 SM information.
The SMF sends both N1 SM container and N2 SM information in a single N1N2MessageTransfer service operation but the AMF provides a result of each SM message separately. In order to use this method, the AMF needs to handle N1M2MessageTransfer service differently according to the access type of the target PDU Session. Also due to RESTFul design of service operation, the AMF needs to send two different messages, i.e. "202 Accepted" response for N2 SM information and "504 Gateway Timeout" response for N1 SM container. However, sending two separate responses to a single N1N2MessageTransfer service operation is not possible due to RESTFul design and N1N2MessageTransfer service itself needs to be divided into two service operations, i.e. N1MessageTransfer and N2MessageTranfser. If N1N2MessageTransfer service is divided, N1 SM container and N2 SM information should be sent separately even for 3GPP access PDU Sessions for consistency. As a result, the signaling in N2 and N11 interface may be doubled.
Method#2. The SMF triggers N1N2MessageTranfer two times.
The SMF sends request including N2 SM information and then after getting response from the AMF, the SMF sends request including N1 SM container. If the SMF sends N1 SM container first, the message is not delivered and the SMF needs to send N1 SM container again after sending N2 SM information. Because the SMF does not know whether the UE is in CM-IDLE or CM-CONNECTED state, the SMF needs to send N1 SM container and N2 SM information separately to use this method for all non-3GPP PDU Sessions. It means that the SMF has different session management behavior according to the associated access type. In addition, similar to first method, the signaling in N2 and N11 is increased.

Considering use cases for pending downlink signaling for non-3GPP access and impacts when the downlink signaling is not sent over 3GPP access, it is considered more appropriate to handle pending downlink data and pending downlink signaling for non-3GPP access in the same manner. This can simplify network behavior.
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Proposal: It is proposed that the AMF handles N1 SM container (for downlink signaling) and N2 SM information (for downlink data) in the same manner for non-3GPP PDU Session when the UE is CM-IDLE in non-3GPP access.
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