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Abstract of the contribution: The contribution describes the errors in the call flow on Mobile Terminated Data Transport in Control Plane CIoT 5GS Optimisation and proposes how to fix the problem across multiple releases.
1	Introduction
*************************************************************************************
The discussion in this contribution should be considered together with the discussion in S2-2308404. The discussion has been split in two parts for the reader’s convenience.
*************************************************************************************
The call flow in clause TS 23.502 Figure 4.24.4 (refer to Figure 1) contains the following errors and inconsistencies:

1. For buffering in the UPF, when the UE is not reachable, step 2d assumes that the AMF rejects the SMF’s request using the Namf_MT_EnableUEReachability response. However, later in the call flow in step 8a it is assumed that the AMF sends another (unsolicited) Namf_MT_EnableUEReachability response, which is not possible because the Namf_MT_EnableUEReachability service is of Request/Response type.
2. For buffering in the SMF, when the UE is not reachable, step 2h contains the following text:

The AMF may include in the reject message an indication that the SMF need not trigger the Namf_Communication_N1N2MessageTransfer Request to the AMF, if the SMF has not subscribed to the event of the UE reachability…
The SMF does not send any additional Namf_Communication_N1N2MessageTransfer message if subsequent downlink data packets are received.

Apart from being unclear, this text is in contradiction with Stage 3 description which assumes that, based on the rejection message from the AMF, the SMF should retry the Namf_MT_EnableUEReachability request to the AMF.

Observation 1: The call flow in clause TS 23.502 Figure 4.24.4 needs to be fixed.




Figure 1 (TS 23.501 Figure 4.24.2-1): Mobile Terminated Data Transport in Control Plane CIoT 5GS Optimisation
2	Proposed fix for Rel-16 and Rel-17
In order to avoid any protocol impact on frozen specifications it is proposed to fix the issue for Rel-16/17 in the following way:

1. For buffering in the UPF, when the UE is not reachable, it is proposed that in step 2d the SMF should explicitly subsribe with the AMF for UE reachability using the Namf_EventExposure service. Consequently, step 8a needs to be renamed as Namf_EventExposure Notify (as illustrated in Figure 2).
NOTE:	In theory it is also possible for the AMF to implicitly subscribe the SMF for UE reachabilty events in step 2d, however, this would have protocol impacts. Namely the Namf_MT_EnableReachability response today does not contain a Callback URI.
2. For buffering in the SMF, when the UE is not reachable, it is proposed that the SMF should retry the Namf_MT_EnableUEReachability request to the AMF shortly ahead of the Estimated Maximum Wait time. This would be an alignment with the current stage 3 description.
In reference to Figure 2, as a minor additional fix it is also proposed to enclose steps 7a, 7b and 7c into a box named “Failure cases”, the reason being that the text in all three steps today describes only failure cases. This is more of a cosmetic change for improved clarity and is not essential.

Proposal 1: To avoid any protocol impact in frozen releases (Rel-16 and Rel-17) it is proposed to use a simple solution based on explicit SMF subscription using the Namf_EventExposure service, as well as on SMF retry (as defined in stage 3).



Figure 2: Proposed fix for Rel-16 and Rel-17

3	Proposed fix for Rel-18
We propose a different fix for Rel-18 in order to align the 5GC behaviour with the one that was recently agreed for handling of Network Triggered Connection Resume for UE in RRC_INACTIVE with CN based MT communication handling as part of the NR_RedCap work item (S2-2307731).



Figure 3 (Figure 4.8.2.2b-1): Network Triggered Connection Resume for UE in RRC_INACTIVE with CN based MT communication handling
Depicted in Figure 3 (the same as TS 23.502 Figure 4.8.2.2b-1) is the procedure for Network Triggered Connection Resume for UE in RRC_INACTIVE with CN based MT communication handling.

As described in the following excerpt, when the AMF receives the Namf_MT_EnableReachability request and the UE configured with extended eDRX is not reachable, the AMF stores the information received in the SMF’s request, and then autonomously keeps track of UE’s reachability in order to proceed to step 2: 

-	The AMF determines if the UE is reachable based on the stored eDRX cycle value for RRC_INACTIVE state provided by NG-RAN in clause 4.8.1.1a. If the UE is unreachable, the AMF stores the information received in the Namf_MT_EnableUEReachability request and provides the Estimated Maximum Wait time in the response message based on the eDRX cycle value for RRC_INACTIVE in AMF (steps 2-5 are postponed until the UE becomes reachable). If the UE is considered reachable, step 2 is executed immediately.

This is very different from the handling for UE with extended eDRX in CM_IDLE state described in Figure 1, in that the AMF does not store any information from the SMF’s request and will conditionally engage in tracking UE’s reachability only if the SMF subsequently explicitly subscribes for UE reachability events.

The authors of this contribution think that it would be beneficial to align the AMF behaviour for both scenarios with extended DRX i.e. when UE is in CM_IDLE state and when UE is in RRC_INACTIVE state. To achieve such an alignment it is proposed to do the following changes:

1. 	Steps 2d and 2h assume that the AMF exhibits almost the same behaviour for UE in MICO mode vs UE configured for extended idle mode DRX. This is fine for the Rel-16/Rel-17 fix, but if the extended idle mode DRX is to be aligned with the extended DRX for UE in RRC_INACTIVE, then the call flow description needs to discriminate between MICO mode and extended idle mode DRX.
We propose to clarify that, when UE is not reachable, the following happens:
· If UE is in MICO mode, the procedure ends in step 2d (or step 2h). (same as in Rel-16/17)
· If UE is configured for extended idle mode DRX, we propose that the AMF should store the information received in the SMF request and proceed with the rest of the procedure when the UE becomes reachable i.e. the same behaviour as for UE with extended DRX in RRC_INACTIVE. We also propose that in steps 2d/2h the AMF should implicitly subscribe the SMF for notification when the UE becomes reachable.

2. 	Steps 7a, 7b and 7c describe only failure scenarios. For the case with buffering in the SMF there is currently no step describing a successful outcome whereby the AMF notifies the SMF that the UE has responded to paging (note that step 8a describing such a successful outcome is currently enclosed in the “Buffering configured in the UPF” box).
As illustrated in Figure 4, we propose to take step 8a out of the “Buffering configured in the UPF” box, as it is used to indicate a successful outcome for both buffering in UPF and buffering in SMF. The service operation in step 8a is now a notification (Namf_EventExposureNotify), in response to the implicit subscription in steps 2d/2h.
NOTE: 	Note that in the Rel-16/17 fix there is no need to take step 8a out of the “Buffering configured in the UPF” box, because the Rel-16/17 fix relies on SMF retries.

Proposal 2: For  Rel-18 it is proposed to align the handling of extended DRX in CM_IDLE state with the one defined for RRC_INACTIVE state. For Rel-18 it should be possible for AMF to implicitly subscribe the SMF for UE reachability notifications.



Figure 4: Proposed fix for Rel-18

4	Additional considerations
A companion document for this meeting (S2-2308404) argues that the Namf_Communication_N1N2MessageTransfer service could in principle be invoked in all cases where the Namf_MT_EnableUEReachability service is used. While related to the proposed Rel-16/17/18 fix, we kept that discussion in a separate paper for the reader’s convenience.
5	Proposal
Observation 1: The call flow in clause TS 23.502 Figure 4.24.4 needs to be fixed.

Proposal 1: To avoid any protocol impact in frozen releases (Rel-16 and Rel-17) it is proposed to use a simple solution based on explicit SMF subscription using the Namf_EventExposure service, as well as on SMF retry (as defined in stage 3).

Proposal 2: For  Rel-18 it is proposed to align the handling of extended DRX in CM_IDLE state with the one defined for RRC_INACTIVE state. For Rel-18 it should be possible for AMF to implicitly subscribe the AMF for UE reachability notifications.

A companion set of three 23.502 CRs (for Rel-16/17/18) implement the proposal outlined in this discussion paper, in addition to other corrections (as those described in S2-2308404):
S2-2308405: “Correction to UPF anchored Mobile Terminated Data Transport in Control Plane CIoT 5GS Optimisation”, 23502CR4253 (Type F; Rel-16)
S2-2308406: “Correction to UPF anchored Mobile Terminated Data Transport in Control Plane CIoT 5GS Optimisation”, 23502CR4254 (Type A; Rel-17)
S2-2308407: “Correction to UPF anchored Mobile Terminated Data Transport in Control Plane CIoT 5GS Optimisation”, 23502CR4255 (Type F; Rel-18)
Proposal 3: Agree the companion set of three CRs (for Rel-16/17/18) implementing the proposal outlined in this discussion paper.
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