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Abstract of the contribution: The contribution discusses the issue of Asynchronous Type Communication (ATC) that was raised during SA2#156-e in the context of core network buffering in RRC_Inactive state.
1	Introduction
During SA2#156-e meeting there was a discussion related to what happens after the AMF rejects the Namf_MT_EnableUEReachability request from the SMF and how the subsequent N2 Paging message is triggered. The following options have been discussed:
A:	AMF buffers the information received in the Namf_MT_EnableUEReachability and sends the N2 message autonomously as soon as the UE becomes reachable. This option corresponds to what is referred to as Asynchronous Type Communication (ATC) elsewhere in the specification.
B:	AMF rejects the SMF request and provides Max Wait Time; the SMF (or UPF) uses this time to re-invoke the Namf_MT_EnableUEReachability.
C:	AMF rejects the SMF request, but takes it as an implicit subscription for UE reachability event. When UE becomes reachable, AMF notifies SMF and only then the SMF re-invokes the Namf_MT_EnableUEReachability.
This contribution argues that Option A is the optimal option and proposes to use it as a way forward.
This contribution also points out that the use of Namf_MT_EnableUEReachability service partly overlaps with the use of the Namf_Communication_N1N2MessageTransfer service and can be used only in a subset of scenarios that are covered by the latter. Actually, the authors argue that the specification is not very clear about the logic that the service consumer should follow to determine which of these two services to invoke. In certain cases the use of the Namf_MT_EnableUEReachability service seems redundant (e.g. MT SMS). The authors conclude that the Namf_Communication_N1N2MessageTransfer service can be used in all cases where the Namf_MT_EnableUEReachability service is used.
2	Discussion
Figure 1 illustrates the NW-initiated procedure for connection resumption for UE in RRC_INACTIVE state. This is the call flow that triggered the discussion during SA2#156-e regarding how step 2 (N2 message) is triggered if the UE was not available for paging in step 1. 



Figure 1 (Figure 4.8.2.2b-1): Network Triggered Connection Resume for UE in RRC_INACTIVE with CN based MT communication handling
The procedure in Figure 1 is inspired from the procedure for Data Transport in Control Plane CIoT 5GS Optimization, as indicated by the pointer to step 2 in TS 23.502 Figure 4.24.2 (reproduced below as Figure 2): 
1a.	When downlink data is received and the SMF/UPF is requested to perform buffering as specified in clause 4.8.1.1a, the UPF/SMF checks with AMF for the possibility of data delivery, similar to step 2 of clause 4.24.2 with the following differences:
Figure 2 illustrates the NW-initiated procedure for connection resumption for UE in RRC_IDLE state and was defined as part of Control Plane CIoT 5GS Optimizations. It is worth noting that in step 2 the SMF invokes either the Namf_MT_EnableUEReachability service or the Namf_Communication_N1N2MessageTransfer service, depending whether the MT data buffering is performed in the UPF or in the SMF.


Figure 2 (Figure 4.24.2-1): Mobile Terminated Data Transport in Control Plane CIoT 5GS Optimisation
It is not clear to the authors why the SMF invokes a different service operation in step 2, depending whether the buffering is in the SMF or in the UPF. One might think that the guiding principle for such a design was that the SMF should invoke the Namf_Communication_N1N2MessageTransfer service when it has a data container (i.e. either a NAS message or a data packet in case of CIoT optimizations with buffering in the SMF), whereas the Namf_MT_EnableUEReachability service is invoked when there is no data container to convey via the Control plane (e.g. when MT data is buffered in the UPF).
However, this logic would be in contradiction with the basic (Rel-15) network-triggered Service Request procedure (refer to Figure 3), which does rely on the Namf_Communication_N1N2MessageTransfer message in step 3a, even though there is no data container to convey via NAS.
Observation 1: The logic for choosing between the Namf_MT_EnableUEReachability service or the Namf_Communication_N1N2MessageTransfer service is not clearly defined today.
In fact, the introductory text in TS 23.502 clause 4.2.3.3 explains that the remainder of the NW-triggered Service Request procedure starting with the Paging message (step 4b) could also be considered when the procedure is triggered by the Namf_MT_EnableUEReachability service operation, which further blurs the difference between these two service operations.
-	NF (e.g. SMSF or SMF) triggers AMF, using the Namf_MT_EnableUEReachability service operation, to setup a NAS connection with the UE and the UE is in CM-IDLE state: The trigger is specific to the procedure and Step 4b (paging) occurs.


Figure 3 (Figure 4.2.3.3-1): Network Triggered Service Request
Another interesting point is that the Namf_MT_EnableUEReachability service can only be used to trigger paging, but it needs to be followed on with invocation of the Namf_Communication_N1N2MessageTransfer service in case there is a data container (e.g. a NAS message or a user plane packet in case of CIoT optimizations with buffering in the SMF) to be delivered via NAS. In contrast, the Namf_Communication_N1N2MessageTransfer service can in principle be invoked in all cases, regardless whether there is a data container to be delivered via NAS. This means that the Namf_Communication_N1N2MessageTransfer service could in principle be invoked in all cases where the Namf_MT_EnableUEReachability service is used, but not the other way round.
Observation 2: The Namf_Communication_N1N2MessageTransfer service could in principle be invoked in all cases where the Namf_MT_EnableUEReachability service is used, but not the other way round.
Furthermore, in reference to Figure 3 it is interesting to note the following text related to step 3:
	If the UE is in CM-IDLE state and the AMF determines that the UE is not reachable for paging, the AMF shall send an Namf_Communication_N1N2MessageTransfer response to the NF from which AMF received the request message in step 3a to indicate that the UE is not reachable, or the AMF performs asynchronous type communication and stores the UE context based on the received message, it shall send an Namf_Communication_N1N2MessageTransfer response to indicate that asynchronous type communication is invoked. If asynchronous type communication is invoked, the AMF initiates communication with the UE and (R)AN when the UE is reachable e.g. when the UE enters CM-CONNECTED state.
The “asynchronous type communication” (ATC) is described as an option whereby the AMF stores the N1/N2 message and proceeds with UE paging (step 4) once the UE becomes available.
Unfortunately, for the time being ATC seems to be reserved for the case with UE in Idle state and is not used in case of extended buffering and/or extended DRX cycle. This seems corroborated with the following excerpt from TS 29.518 clause 5.2.2.3.1.2 which is also not applicable to the case with extended DRX cycle:
b)	Same as step 2a of Figure 5.2.2.3.1.1-1, the AMF shall respond with the status code "202 Accepted", if the asynchronous type communication is invoked and hence the UE is not paged, update the UE context and store N1 and/or N2 information and initiate communication with the UE and/or 5G-AN when the UE becomes reachable. In this case the AMF shall provide the URI of the resource in the AMF in the "Location" header of the response, which contains information regarding the stored N1/N2 message. The AMF shall also provide a response body containing the cause, "WAITING_FOR_ASYNCHRONOUS_TRANSFER" that represents the current status of the N1/N2 message transfer;
Observation 3: The Asynchronous Type Communication (ATC) is currently defined only for the Namf_Communication_N1N2MessageTransfer service, but it seems to be precluded from use in the case of extended buffering and/or extended DRX cycle.
The authors further note here that in the case of MT SMS the stage-2 call flow (refer to Figure 4) indicates that the consumer function (SMSF in this case) invokes both services i.e. first the SMSF invokes the Namf_MT_EnableUEReachability service (step 4a) and only after UE responds to paging, the SMSF invokes the Namf_Communication_N1N2MessageTransfer service in step 5. In the authors’ view the step 4a is redundant and stage-3 procedures are defined in such a way that the SMSF can directly invoke the Namf_Communication_N1N2MessageTransfer service in step 4 of the call flow.
Observation 4: In case of MT SMS the use of Namf_MT_EnableUEReachability service is redundant.



Figure 4 (Figure 4.13.3.6-1): MT SMS over NAS in CM-IDLE state via 3GPP access
 
Based on the discussion so far, the authors propose that the invocation of the Namf_Communication_N1N2MessageTransfer service should be generalized for all cases of MT communication. Specifically, it should be possible to use the Namf_Communication_N1N2MessageTransfer service:
· Together with Asynchronous Type Communication (ATC) in cases with extended buffering and/or extended DRX cycle.
· In all cases for MT communication where today’s stage-2 description uses the Namf_MT_EnableUEReachability service.
Proposal 1: Generalize the invocation of the Namf_Communication_N1N2MessageTransfer service for MT communication, including the use of ATC in conjunction with extended buffering or extended DRX cycle.
To minimize the specification text changes, it is proposed to add NOTEs in TS 23.502 stating that Namf_Communication_N1N2MessageTransfer service can also be used where the call flow indicates use of the Namf_MT_EnableUEReachability service.
The following companion documents implement the proposal outlined in this discussion paper:
S2-2306393:	23.501 CR clarifying the use of ATC for the following two cases:
· when Control Plane CIoT 5GS Optimisation are used with UE configured with eDRX for CM_IDLE state
· when the CN handles mobile terminated (MT) communication for the UE configured with eDRX for RRC_INACTIVE state and S2-2306246 for RRC_INACTIVE and Idle state, respectively).
S2-2306344:	revised 23.502 CR clarifying the use of ATC for UE configured with eDRX for RRC_INACTIVE state.
S2-2306246:	23.502 CR clarifying the use of ATC for UE configured with eDRX in CM_IDLE state.
S2-2306347:	LS OUT to CT4 in line with the proposals above.
S2-2306345:	revised 23.502 CR moving the call flow from agreed CR3944R01 (S2-2305620) to agreed CR4007 (S2-2306344). This is just a consolidation so that all changes in TS 23.502 clause 4.8.2.2b are self-contained.
Proposal 2: Agree the set of CRs implementing the proposal outlined in this discussion paper.
4	Proposal
Observation 1: The logic for choosing between the Namf_MT_EnableUEReachability service or the Namf_Communication_N1N2MessageTransfer service is not clearly defined today.
Observation 2: The Namf_Communication_N1N2MessageTransfer service could in principle be invoked in all cases where the Namf_MT_EnableUEReachability service is used, but not the other way round.
Observation 3: The Asynchronous Type Communication (ATC) is currently defined only for the Namf_Communication_N1N2MessageTransfer service, but it seems to be precluded from use in the case of extended buffering and extended DRX cycle.
Observation 4: In case of MT SMS the use of Namf_MT_EnableUEReachability service is redundant.
Proposal 1: Generalize the invocation of the Namf_Communication_N1N2MessageTransfer service for MT communication, including the use of ATC in conjunction with extended buffering or extended DRX cycle.
Proposal 2: Agree the set of CRs implementing the proposal outlined in this discussion paper.

The following companion documents implement the proposal outlined in this discussion paper:
S2-2306393:	23.501 CR clarifying the use of ATC for the following two cases:
· when Control Plane CIoT 5GS Optimisation are used with UE configured with eDRX for CM_IDLE state
· when the CN handles mobile terminated (MT) communication for the UE configured with eDRX for RRC_INACTIVE state and S2-2306246 for RRC_INACTIVE and Idle state, respectively).
S2-2306344:	revised 23.502 CR clarifying the use of ATC for UE configured with eDRX for RRC_INACTIVE state.
S2-2306246:	23.502 CR clarifying the use of ATC for UE configured with eDRX in CM_IDLE state.
S2-2306347:	LS OUT to CT4 in line with the proposals above.
S2-2306345:	revised 23.502 CR moving the call flow from agreed CR3944R01 (S2-2305620) to agreed CR4007 (S2-2306344). This is just a consolidation so that all changes in TS 23.502 clause 4.8.2.2b are self-contained.
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