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[bookmark: _Toc20204375][bookmark: _Toc27895073][bookmark: _Toc36192166]4.25.4	NEF Anchored Mobile Originated Data Transport
Figure 4.25.4-1 illustrates the NEF Anchored Mobile Originated Data Transport procedure.




Figure 4.25.4-1: NEF Anchored Mobile Originated Data Transport procedure
1.	The UE sends a NAS message with unstructured data according to steps 1-4 of the procedure for UPF anchored Mobile Originated Data Transport in Control Plane CIoT 5GS Optimisation (see clause 4.24.1). The Reliable Data Service header is included if the Reliable Data Service is enabled.
2.	[Conditional] In the case of home-routed roaming the V-SMF forwards the data to the H-SMF.
3.	The (H-)SMF sends the Nnef_SMContext_Delivery Request (User Identity, PDU session ID, unstructured data) message to the NEF.
	The (H-)SMF may update all UPFs and NEFs which have PDU Session(s) using Small Data Rate Control with whether the RRC Connection was established for "MO exception data" or not for Small Data Rate Control purposes as described in TS 23.501 [2], clause 5.31.14.3. If "MO exception data" is indicated in NIDD_Delivery_Request, the NEF shall consider all subsequent MO and MT data as "Exception Data".
4.	When the NEF receives the unstructured data and finds an NEF PDU Session context and the related T8 Destination Address, then it sends the unstructured data to the AF that is identified by the T8 Destination address in a Nnef_NIDD_DeliveryNotify Request (GPSI, unstructured data, Reliable Data Service Configuration). If no T8 Destination address is associated with the UE's PDN connection, the data is discarded, the Nnef_NIDD_DeliveryNotify Request is not sent, and the flow continues at step 6. The Reliable Data Service Configuration is used to provide the AF with additional information such as indicate if an acknowledgement was requested and port numbers for originator application and receiver application, when the Reliable Data Service is enabled.
Editor's note:	It is left to Stage 3 whether or not the NEF aggregates Nnef_NIDD_DeliveryNotify Request messages to the AF.
5.	The AF responds to the NEF with a Nnef_NIDD_DeliveryNotify Response (Cause).
6.	The NEF sends Nnef_SMContext_Delivery Response to the SMF. If the NEF cannot deliver the data, e.g. due to missing AF configuration, the NEF sends an appropriate error code to the SMF.
[bookmark: _Toc20204376][bookmark: _Toc27895074][bookmark: _Toc36192167]**** 2nd Change ****

4.25.5	NEF Anchored Mobile Terminated Data Transport
Figure 4.25.5-1 illustrates the procedure using which the AF sends unstructured data to a given user as identified via External Identifier or MSISDN.




Figure 4.25.5-1: NEF Anchored Mobile Terminated Data Transport
1a.	If AF has already activated the NIDD service for a given UE and has downlink unstructured data to send to the UE, the AF sends a Nnef_NIDD_Delivery Request (GPSI, TLTRI, unstructured data, Reliable Data Service Configuration) message to the NEF. Reliable Data Service Configuration is an optional parameter that is used to configure the Reliable Data Service, it may be used to indicate if a Reliable Data Service acknowledgement is requested and port numbers for originator application and receiver application.
	If NEF enforces Small Data Rate Control, it considers all MT data received after "MO exception data" indication as "Exception Data" until it receives non "MO exception data" indication.
1b.	AMF indicates to NEF that the UE has become reachable. Based on this the NEF re-starts delivering buffered unstructured data to the UE.
2.	The NEF determines the 5GS QoS Flow Context based on the DNN associated with the NIDD configuration and the User Identity. If an NEF 5GS QoS Flow Context corresponding to the GPSI included in step 1 is found, then the NEF checks if the AF is authorised to send data and if it does not exceed its quota or rate. If these checks fail, then steps 3-15 are skipped and an appropriate error code is returned in step 17.
3.	The NEF forwards the unstructured data to the (H-)SMF using Nsmf_NIDD_Delivery Request. If NEF has indicated support of Extended Buffering in Nnef_SMContext_Create Response during SMF-NEF connection establishment, then NEF keeps a copy of the data.
4.	In the roaming case, the H-SMF forwards the data to the V-SMF.
5.	The (V-)SMF determines whether Extended Buffering applies based on local policy and based on whether NEF has indicated support of Extended Buffering in Nnef_SMContext_Create Response during SMF-NEF connection establishment. (V-)SMF compresses the header if header compression applies and forwards the data and the PDU session ID to the AMF using the Namf_Communication_N1N2MessageTransfer service operation. If Extended Buffering applies, then (V-SMF) includes "Extended Buffering support" indication in Namf_Communication_N1N2Message Transfer.
6.	If AMF determines the UE is unreachable for the SMF (e.g., if the UE is in MICO mode or the UE is configured for extended idle mode DRX), then the AMF rejects the request from the SMF. 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 UE reachability.
	If the SMF included Extended Buffering support indication, the AMF indicates the Estimated Maximum Wait time, in the reject message, for the SMF to determine the Extended Buffering time. If the UE is in MICO mode, the AMF determines the Estimated Maximum Wait time based on the next expected periodic registration timer update expiration or by implementation. If the UE is configured for extended idle mode DRX, the AMF determines the Estimated Maximum Wait time based on the start of next PagingTime Window. The AMF stores an indication that the SMF has been informed that the UE is unreachable.
7.	In the roaming case V-SMF sends a failure indication to H-SMF. If the V-SMF receives an "Estimated Maximum Wait time" from the AMF and Extended Buffering applies, the V-SMF also passes the "Estimated Maximum Wait time" to the H-SMF.
8.	If the (H-)SMF receives a failure indication, (H-)SMF also sends a failure indication to NEF. If (H-)SMF has received the "Estimated Maximum Wait time" and Extended Buffering applies, the (H-)SMF includes Extended Buffering time in the failure indication. The Extended Buffering time is determined by the (H-)SMF and should be larger or equal to the Estimated Maximum Wait time. The NEF stores the DL data for the Extended Buffering time. The NEF does not send any additional Nsmf_NIDD_Delivery Request message if subsequent downlink data packets are received. The procedures stop at this step.
9.	If the AMF determines the UE to be reachable in Step 5, then Steps 3 to 6 of the UPF anchored Mobile Terminated Data Transport in Control Plane CIoT 5GS Optimisation procedure (clause 4.24.2) apply.
	If the Reliable Data Service header indicates that the acknowledgement is requested, then the UE shall respond with an acknowledgement to the DL data that was received.
10.	If the UE has not responded to paging, the AMF sends a failure notification to the (V-)SMF. Otherwise the procedure continues at step 13.
11.	In the roaming case, if V-SMF has received a failure notification from AMF, then V-SMF passes the failure notification to H-SMF.
12.	If (H-)SMF receives a failure notification, then SMF indicates to the NEF that the requested Nsmf_NIDD_Delivery has failed. If Extended Buffering applies, then NEF purges the copy of the data. The procedure continues at step 17.
13. Steps 9 to 11 of the UPF anchored Mobile Terminated Data Transport in Control Plane CIoT 5GS Optimisation procedure (clause 4.24.2) apply.
14.	AMF informs (V-)SMF that data has been forwarded.
15.	In the roaming case, V-SMF indicates to H-SMF that the data has been forwarded.
16.	(H-)SMF indicates to NEF that the data has been forwarded. If Extended Buffering applies then NEF purges the copy of the data.
17.	The NEF sends a Nnef_NIDD_Delivery Response (cause) to the AF.
	The Reliable Data Service Acknowledgement Indication is used to indicate if an acknowledgement was received from the UE for the MT NIDD. If the Reliable Data Service was requested in step 1, then the Nnef_NIDD_Delivery Response is sent to the AF after the acknowledgement is received from the UE or, if no acknowledgment is received, then the Nnef_NIDD_Delivery Response is sent to the AF with a cause value indicating that no acknowledgement was received.
[bookmark: _GoBack]
**** 3rd Change ****

[bookmark: _Toc20204630][bookmark: _Toc27895336][bookmark: _Toc36192439]5.2.8.1	General
The following table shows the SMF Services and SMF Service Operations.
Table 5.2.8.1-1: NF services provided by the SMF
	Service Name
	Service Operations
	Operation
Semantics
	Example Consumer(s)

	Nsmf_PDUSession
	Create
	Request/Response
	V-SMF/I-SMF

	
	Update
	Request/Response
	V-SMF/I-SMF, H-SMF

	
	Release
	Request/Response
	V-SMF/I-SMF

	
	CreateSMContext
	Request/Response
	AMF

	
	UpdateSMContext
	Request/Response
	AMF

	
	ReleaseSMContext
	Request/Response
	AMF

	
	SMContextStatusNotify
	Subscribe/Notify
	AMF

	
	StatusNotify
	Subscribe/Notify
	V-SMF/I-SMF

	
	ContextRequest
	Request/Response
	AMF, I-SMF, SMF

	
	ContextPush
	Request/Response
	SMF

	
	SendMOData
	[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Request/Response
	AMF

	
	TransferMOData
	Request/Response
	V-SMF/I-SMF

	
	TransferMTData
	Request/Response
	SMF, H-SMF

	Nsmf_EventExposure
	Subscribe
	Subscribe/Notify
	NEF, AMF, NWDAF

	
	Unsubscribe
	
	NEF, AMF, NWDAF

	
	Notify
	
	NEF, AMF, NWDAF

	
	AppRelocationInfo
	
	AF

	Nsmf_NIDD
	Delivery
	Request/Response
	NEF




**** 4th Change ****
[bookmark: _Toc27895349][bookmark: _Toc36192452][bookmark: _Toc20204632][bookmark: _Toc27895338][bookmark: _Toc36192441]5.2.8.2.1	General
Service description: This service operates on the PDU Sessions. The following are the key functionalities of this NF service:
-	(between AMF and SMF) Creation / Deletion / Modification of AMF-SMF interactions for PDU Sessions;
	The resource handled between AMF and SMF via Create / Update / Release SM context operations corresponds to the AMF-SMF association for a PDU Session;
	When the AMF has got no association with an SMF to support a PDU Session, the AMF creates such association via the Nsmf_PDUSession_CreateSMContext operation. The context created is identified via the SM Context ID. Otherwise (e.g. at hand-over between 3GPP and Non 3GPP access) the AMF uses the Nsmf_PDUSession_UpdateSMContext operation.
NOTE 1:	In TS 29.502 [36] SM Context ID is referred to as smContextRef for N11, and pduSessionRef and pduSessionUri for N16.
	When the UE is handed-over from an (old) AMF towards another (new) AMF, the old AMF provides the new AMF with the SMF addressing information corresponding to the AMF-SMF association related with each PDU Session of that UE. The new AMF can thus further act upon the association with the SMF via Nsmf_PDUSession_UpdateSMContext and Nsmf_PDUSession_ReleaseSMContext operations. This may take place:
-	at inter AMF change due to AMF planned maintenance or due to AMF failure described in TS 23.501 [2] clause 5.21.2;
-	at inter AMF mobility in CM-CONNECTED state described in clause 4.9.1.3;
-	at inter AMF mobility in CM-IDLE state described in clause 4.2.2.2.
-	(between AMF and SMF) Passing MO Small Data from AMF to SMF in clause 4.24.1.
-	(between V-SMF and H-SMF) Creation / Deletion / Modification of PDU Sessions;
-	(between V-SMF/I-SMF and (H-)SMF) Transferring MO Small Data from V-SMF/I-SMF to (H-)SMF in clause 4.25.4.
-	(between V-SMF/I-SMF and (H-)SMF) Transferring MT Small Data from (H-)SMF to V-SMF/I-SMF in clause 4.24.5.
	Even though the V-SMF creates the PDU Session resource onto the H-SMF, each of the V-SMF and of the H-SMF needs to be able to modify a PDU Session and/or to ask for PDU Session Release. Thus, at Nsmf_PDUSession_Create, V-SMF informs the H-SMF about addressing information for its corresponding PDU Session resource, allowing H-SMF to use later on the Nsmf_PDUSession_Update and Nsmf_PDUSession_Release and Nsmf_PDUSession_StatusNotify operations.
NOTE 2:	The PDU Session resource in V-SMF is created when the AMF requests to create SM context of this PDU Session
NOTE 3:	H-SMF also informs the consumer (V-SMF) about addressing information about its PDU Session resource, but this is part of normal resource creation operation in REST and not specific to this service.
**** 5th Change ****

5.2.8.2.x	Nsmf_PDUSession_TransferMOData service operation
Service operation name: Nsmf_PDUSession_TransferMOData
Description: When the V-SMF/I-SMF has received MO Small Data from AMF, this service operation allows the V-SMF/I-SMF to forward the MO Small Data to the (H-)SMF.
Input, Required: SM Context ID, MO Small Data.
Input, Optional: MO Exception Data Counter.
Output, Required: Result Indication.
Output, Optional: Cause.
See clause 4.25.4 for an example usage of this service operation.

5.2.8.2.y	Nsmf_PDUSession_TransferMTData service operation
Service operation name: Nsmf_PDUSession_TransferMTData
Description: When the (H-)SMF has received MT Small Data from the NEF, this service operation allows the (H-)SMF to send the MT Small Data to the V-SMF/I-SMF.
Input, Required: SM Context ID, MT Small Data.
Input, Optional: None.
Output, Required: Result Indication.
Output, Optional: Cause, Estimated Maximum Wait time.
See clause 4.24.5 for an example usage of this service operation.








**** End of Change ****

image1.emf
Home-routed 

roaming case

UE (H-)SMF

3. Nnef_SMContext_Delivery Request

(V-)SMF

1. Steps 1-4 of UPF anchored Mobile Originated Data Transport 

in Control Plane CIoT 5GS Optimisation

NEF AF

2. Nsmf_PDUSession_MessageTransfer

4. Nnef_NIDD_DeliveryNotify Request

5. Nnef_NIDD_DeliveryNotify Response

6. Nnef_SMContext_Delivery Response


Microsoft_Visio_Drawing.vsdx
Home-routed  roaming case
UE
(H-)SMF
3. Nnef_SMContext_Delivery Request
(V-)SMF
1. Steps 1-4 of UPF anchored Mobile Originated Data Transport in Control Plane CIoT 5GS Optimisation
NEF
AF
2. Nsmf_PDUSession_MessageTransfer
4. Nnef_NIDD_DeliveryNotify Request
5. Nnef_NIDD_DeliveryNotify Response
6. Nnef_SMContext_Delivery Response



image2.emf
Home-routed 

roaming case

UE (H-)SMF

3. Nnef_NIDD_Delivery Request

(V-)SMF

1. Steps 1-4 of UPF anchored Mobile Originated Data Transport 

in Control Plane CIoT 5GS Optimisation

NEF AF

2. Nsmf_PDUSession_TransferMOData

4. Nnef_NIDD_DeliveryNotify Request

5. Nnef_NIDD_DeliveryNotify Response

6. Nnef_NIDD_Delivery Response


Microsoft_Visio_Drawing1.vsdx
Home-routed  roaming case
UE
(H-)SMF
3. Nnef_NIDD_Delivery Request
(V-)SMF
1. Steps 1-4 of UPF anchored Mobile Originated Data Transport in Control Plane CIoT 5GS Optimisation
NEF
AF
2. Nsmf_PDUSession_TransferMOData
4. Nnef_NIDD_DeliveryNotify Request
5. Nnef_NIDD_DeliveryNotify Response
6. Nnef_NIDD_Delivery Response



image3.emf
UE (H-)SMF (V-)SMF NEF AF

1a. Nnef_NIDD_Delivery Request

3. Nsmf_NIDD_Delivery Request

2. Authorisation and 

load control

4. Nsmf_PDUSession_MessageTransfer

5. Namf_ Communication_

N1N2MessageTransfer (PDU 

Session ID, Data)

6. Namf_Communication_N1N2Message 

Transfer Response

AMF

10. Namf_Communication_N1N2Message 

TransferFailureNotification

13. Steps 9-11 of UPF anchored Mobile Terminated Data Transport in Control Plane 

CIoT 5GS Optimisation procedure

7. Nsmf_PDUSession_MessageTransfer 

Response

9. Steps 3-6 of UPF anchored Mobile 

Terminated Data Transport in Control Plane 

CIoT 5GS Optimisation procedure

11. Nsmf_PDUSession_MessageTransfer 

Response

8. Nsmf_NIDD_Delivery Response

15. Nsmf_PDUSession_MessageTransfer 

Response

16. Nsmf_NIDD_Delivery Response

12. Nsmf_NIDD_Delivery Response

17. Nnef_NIDD_Delivery Response

14. Namf_Communication_N1N2Message 

Transfer Response

1b. Namf_EventExposure_Notify


Microsoft_Visio_Drawing2.vsdx
UE
(H-)SMF
(V-)SMF
NEF
AF
1a. Nnef_NIDD_Delivery Request
3. Nsmf_NIDD_Delivery Request
2. Authorisation and load control
4. Nsmf_PDUSession_MessageTransfer
5. Namf_ Communication_ N1N2MessageTransfer (PDU Session ID, Data)
6. Namf_Communication_N1N2Message Transfer Response
AMF
10. Namf_Communication_N1N2Message TransferFailureNotification

13. Steps 9-11 of UPF anchored Mobile Terminated Data Transport in Control Plane CIoT 5GS Optimisation procedure
7. Nsmf_PDUSession_MessageTransfer Response
9. Steps 3-6 of UPF anchored Mobile Terminated Data Transport in Control Plane CIoT 5GS Optimisation procedure
11. Nsmf_PDUSession_MessageTransfer Response
8. Nsmf_NIDD_Delivery Response
15. Nsmf_PDUSession_MessageTransfer Response
16. Nsmf_NIDD_Delivery Response
12. Nsmf_NIDD_Delivery Response
17. Nnef_NIDD_Delivery Response
14. Namf_Communication_N1N2Message Transfer Response

1b. Namf_EventExposure_Notify



image4.emf
UE (H-)SMF (V-)SMF NEF AF

1a. Nnef_NIDD_Delivery Request

3. Nsmf_NIDD_Delivery Request

2. Authorisation and 

load control

4. Nsmf_PDUSession_TransferMTData

5. Namf_ Communication_

N1N2MessageTransfer (PDU 

Session ID, Data)

6. Namf_Communication_N1N2Message 

Transfer Response

AMF

10. Namf_Communication_N1N2Message 

TransferFailureNotification

13. Steps 9-11 of UPF anchored Mobile Terminated Data Transport in Control Plane 

CIoT 5GS Optimisation procedure

7. Nsmf_PDUSession_MessageTransfer 

Response

9. Steps 3-6 of UPF anchored Mobile 

Terminated Data Transport in Control Plane 

CIoT 5GS Optimisation procedure

11. Nsmf_PDUSession_TransferMTData 

Response

8. Nsmf_NIDD_Delivery Response

15. Nsmf_PDUSession_TransferMTData 

Response

16. Nsmf_NIDD_Delivery Response

12. Nsmf_NIDD_Delivery Response

17. Nnef_NIDD_Delivery Response

14. Namf_Communication_N1N2Message 

Transfer Response

1b. Namf_EventExposure_Notify


Microsoft_Visio_Drawing3.vsdx
UE
(H-)SMF
(V-)SMF
NEF
AF
1a. Nnef_NIDD_Delivery Request
3. Nsmf_NIDD_Delivery Request
2. Authorisation and load control
4. Nsmf_PDUSession_TransferMTData
5. Namf_ Communication_ N1N2MessageTransfer (PDU Session ID, Data)
6. Namf_Communication_N1N2Message Transfer Response
AMF
10. Namf_Communication_N1N2Message TransferFailureNotification

13. Steps 9-11 of UPF anchored Mobile Terminated Data Transport in Control Plane CIoT 5GS Optimisation procedure
7. Nsmf_PDUSession_MessageTransfer Response
9. Steps 3-6 of UPF anchored Mobile Terminated Data Transport in Control Plane CIoT 5GS Optimisation procedure
11. Nsmf_PDUSession_TransferMTData Response
8. Nsmf_NIDD_Delivery Response
15. Nsmf_PDUSession_TransferMTData Response
16. Nsmf_NIDD_Delivery Response
12. Nsmf_NIDD_Delivery Response
17. Nnef_NIDD_Delivery Response
14. Namf_Communication_N1N2Message Transfer Response

1b. Namf_EventExposure_Notify



