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[bookmark: _Toc4577858]4.2.6	AN Release
This procedure is used to release the logical NG-AP signalling connection and the associated N3 User Plane connections, and (R)AN RRC signalling and resources.
When the NG-AP signalling connection is lost due to (R)AN or AMF failure, the AN release is performed locally by the AMF or the (R)AN as described in the procedure flow below without using or relying on any of the signalling shown between (R)AN and AMF. The AN release causes all UP connections of the UE to be deactivated.
The initiation of AN release may be due to:
-	(R)AN-initiated with cause e.g. O&M Intervention, Unspecified Failure, (R)AN (e.g. Radio) Link Failure, User Inactivity, Inter-System Redirection, request for establishment of QoS Flow for IMS voice, Release due to UE generated signalling connection release, mobility restriction etc.; or
-	AMF-initiated with cause e.g. Unspecified Failure, etc.
Both (R)AN-initiated and AMF-initiated AN Release procedures are shown in Figure 4.2.6-1.
If Service Gap Control shall be applied for the UE (see TS 23.501 [2] clause 5.31.16) and the Service Gap timer is not already running, the Service Gap timer shall be started in AMF and UE when entering CM-IDLE, unless the connection was initiated after a paging of an MT event, or after a Registration procedure without Uplink data status.
For this procedure, the impacted SMF and UPF are all under control of the PLMN serving the UE, e.g. in Home Routed roaming case the SMF and UPF in HPLMN are not involved.


Figure 4.2.6-1: AN Release procedure
1.	If there is some confirmed (R)AN conditions (e.g. Radio Link Failure) or for other (R)AN internal reason, the (R)AN may decide to initiate the UE context release in the (R)AN. In this case, the (R)AN sends an N2 UE Context Release Request (Cause, List of PDU Session ID(s) with active N3 user plane) message to the AMF. Cause indicates the reason for the release (e.g. AN Link Failure, O&M intervention, unspecified failure, etc.). The List of PDU Session ID(s) indicates the PDU Sessions served by (R)AN of the UE. This step is described in TS 38.413 [10], clause 8.3.2 "UE Context Release Request (gNB initiated)". If the reason for the release is that the RAN received Release Assistance Indicator in Access Stratum as defined in TS 36.321 [X1], the RAN should not immediately release the RRC connection, instead send N2 UE Context Release Request with appropriate cause value e.g. user inactivity.
2.	AMF to (R)AN: If the AMF receives the N2 UE Context Release Request message or due to an internal AMF event, including the reception of Service Request or Registration Request to establish another NAS signalling connection still via NG-RAN, the AMF sends an N2 UE Context Release Command (Cause) to the (R)AN. The Cause indicates either the Cause from (R)AN in step 1 or the Cause due to an AMF event. In case the (R)AN is a NG-RAN this step is described in detail in TS 38.413 [10], clause 8.3.3 "UE Context Release (AMF initiated)". In case the (R)AN is an N3IWF this step is described in clause 4.12. If the AMF received an N2 UE Context Release Request message with cause =user inactivity, the AMF only sends the N2 UE Context Release Command (Cause) to the (R)AN if the AMF is not aware of pending MT traffic or signalling and if AMF has not received NAS Release Assistance Information indicating that further downlink data is expected (when Control Plane CIoT 5GS Optimisation is used).
	If the AMF receives Service Request or Registration Request to establish another NAS signalling connection still via NG-RAN, after successfully authenticating the UE, the AMF releases the old NAS signalling connection, and then continues the Service Request or Registration Request procedure.
3.	[Conditional] If the (R)AN connection (e.g. RRC connection or NWu connection) with the UE is not already released (step 1), either:
a)	the (R)AN requests the UE to release the (R)AN connection. Upon receiving (R)AN connection release confirmation from the UE, the (R)AN deletes the UE's context, or
b)	if the Cause in the N2 UE Context Release Command indicates that the UE has already locally released the RRC connection, the (R)AN locally releases the RRC connection.
4.	The (R)AN confirms the N2 Release by returning an N2 UE Context Release Complete (List of PDU Session ID(s) with active N3 user plane, UE Radio Capability, User Location Information, Age of Location Information) message to the AMF. The List of PDU Session ID(s) indicates the PDU Sessions served by (R)AN of the UE. The AMF stores always the latest UE Radio Capability information or NB-IoT specific UE Radio Access Capability Information received from the NG-RAN node. The N2 signalling connection between the AMF and the (R)AN for that UE is released. The (R)AN provides the list of recommended cells / TAs / NG-RAN node identifiers for paging to the AMF.
	If the PLMN has configured secondary RAT usage reporting, the NG-RAN node may provide RAN usage data Report.
	This step shall be performed promptly after step 2, i.e. it shall not be delayed, for example, in situations where the UE does not acknowledge the RRC Connection Release.
	The NG-RAN includes Paging Assistance Data for CE capable UE, if available, in the N2 UE Context Release Complete message. The AMF stores the received Paging Assistance Data for CE capable UE in the UE context for subsequent Paging procedure.
5.	[Conditional] AMF to SMF: For each of the PDU Sessions in the N2 UE Context Release Complete, the AMF invokes Nsmf_PDUSession_UpdateSMContext Request (PDU Session ID, PDU Session Deactivation, Cause, Operation Type, User Location Information, Age of Location Information, N2 SM Information (Secondary RAT usage data)). The Cause in step 5 is the same Cause in step 2. If List of PDU Session ID(s) with active N3 user plane is included in step 1b, the step 5 to 7 are performed before step 2. The Operation Type is set to "UP deactivate" to indicate deactivation of user plane resources for the PDU Session.
6a	[Conditional] SMF to UPF: N4 Session Modification Request (AN or N3 UPF Tunnel Info to be removed, Buffering on/off).
	The SMF initiates an N4 Session Modification procedure indicating the need to remove Tunnel Info of AN or UPF terminating N3. Buffering on/off indicates whether the UPF shall buffer incoming DL PDU or not.
	If multiple UPFs are used in the PDU Session and the SMF determines to release the UPF terminating N3, step 6a is performed towards the UPF (e.g. PSA) terminating N9 towards the current N3 UPF. The SMF then releases the N4 session towards the N3 UPF (the N4 release is not shown on the call flow).
	See clause 4.4 for more details.
	If the cause of AN Release is because of User Inactivity, or UE Redirection, the SMF shall preserve the GBR QoS Flows. Otherwise, the SMF shall trigger the PDU Session Modification procedure (see clause 4.3.3) for the GBR QoS Flows of the UE after the AN Release procedure is completed.
6b.	[Conditional] UPF to SMF: N4 Session Modification Response acknowledging the SMF request.
	See clause 4.4 for more details.
7.	[Conditional] SMF to AMF: Nsmf_PDUSession_UpdateSMContext Response for step 5.
Upon completion of the procedure, the AMF considers the N2 and N3 as released and enters CM-IDLE state.
After completion of the procedure, the AMF reports towards the NF consumers are triggered for cases in clause 4.15.4.
<<< Next change >>>
[bookmark: _Toc4578205][bookmark: _Hlk4681551]4.24.1	UPF anchored Mobile Originated Data Transport in Control Plane CIoT 5GS Optimisation
This clause describes the procedures for Mobile Originated Transport in Control Plane CIoT 5GS Optimisation where the PDU Session is terminated at a UPF.



Figure 4.24.1-1: UPF anchored Mobile Originated Data Transport in Control Plane CIoT 5GS Optimisation
Editor's note:	How to handle the case of RAI with single UL/single DL packet only is FFS.
1.	If the UE is CM-CONNECTED it sends a NAS message carrying the ciphered PDU session ID and ciphered uplink data as payload. If the UE is in CM-IDLE, the UE first establishes an RRC connection or sends the RRCEarlyDataRequest message and sends a NAS message as part of this.
	The UE may also send AS Release Assistance Information (AS RAI) to NG-RAN or NAS Release Assistance Indication Information (NAS RAI) included in the NAS message. AS or NAS RAI indicates whether no further Uplink or Downlink Data transmissions are expected, or only a single Downlink data transmission (e.g. Acknowledgement or response to Uplink data) subsequent to this Uplink Data transmission is expected.
2.	NG-RAN forwards the NAS message to the AMF using the Initial NAS message procedure (if the UE was in CM-IDLE before step 1) or using the Uplink NAS transport procedure (if the UE was in CM-CONNECTED before step 1). If RRCEarlyDataRequest message was received in step 1, the NG-RAN includes "EDT Session" indication in the N2 Initial UE message. If AS RAI indicated no further uplink or downlink data expected, the NG-RAN includes a request to release RRC connection in N2 Initial UE message.
3.	AMF checks the integrity of the incoming NAS message and deciphers the PDU session ID and uplink data.
3a.	If the AMF received "EDT Session" indication from the NG-RAN in step 2, the AMF sends an N2 message to the NG-RAN.
a)	In case of NAS RAI with Uplink data and it indicated that Downlink data was not expected or if the AMF received a request to release RRC connection in N2 Initial UE message in case of AS RAI, and the AMF does not expect any other signalling with the UE, the AMF should
-	either send a NAS service accept in the N2 Downlink NAS message and include End Indication to indicate that no further data or signalling is expected with the UE; or,
-	alternatively, instead of a NAS service accept, the AMF sends an N2 Connection Establishment Indication message including End Indication to indicate that no further data or signalling is expected with the UE.
b)	If the AMF determines more data or signalling may be pending, the AMF sends an N2 connection establishment indication message without End Indication.
3b.	If 3a was executed, the NG-RAN completes the RRC early data procedure as follows.
a)	For the case of 3a.a) the NG-RAN proceeds with RRCEarlyDataComplete message. The procedure is completed in step 5.
b)	For the case of 3a.b) the NG-RAN proceeds with RRC connection establishment procedure. In that case, all steps up to step 12 13 apply.
4.	AMF determines the (V-)SMF handling the PDU session based on the PDU session ID contained in the NAS message and passes the PDU Session ID and the data to the (V-)SMF by invoking a service operation.
Editor's note:	Whether the existing UpdateSMContext service operation or a new service operation is used is pending CT WG4 discussion.
5.	The (V-)SMF decompresses the header if header compression applies to the PDU session. In the home-routed roaming case, the V-SMF forwards the data to the H-SMF. The receiving SMF forwards the data to the UPF. The UPF forwards the data to the DN based on data forwarding rule, e.g., in case of unstructured data, tunneling may be applied according to clause 5.6.10.3 in TS 23.501 [2].
Editor's note:	What service operation to use for data forwarding is pending CT WG4 discussion.
6.	[Conditional] The UPF forwards available downlink data to the (V-)SMF, In the home-routed roaming case, the H-SMF forwards the data to the V-SMF.
7.	[Conditional] The (V-)SMF compresses the header if header compression applies to the PDU session. The (V )SMF forwards the downlink data and the PDU session ID to the AMF using the Namf_Communication_N1N2MessageTransfer service operation.
8.	[Conditional] The AMF creates a DL NAS transport message with the PDU session ID and the downlink data. The AMF ciphers and integrity protects the NAS transport message
9.	[Conditional] The AMF sends the DL NAS transport message to NG-RAN.
10.	[Conditional] NG-RAN delivers the NAS payload over RRC to the UE.
11.	If no further data or signaling is pending and AMF received NAS RAI indicating single downlink data transmission, then AMF triggers the AN release procedure (clause 4.2.6) and the procedure stops after this step.
1112.	[Conditional] If no further activity is detected by NG-RAN, then NG-RAN triggers the AN release procedure.
1213.	[Conditional] The UE's logical NG-AP signaling connection and RRC signaling connection are released according to clause 4.2.6.
NOTE 31:	The details of the NGAP messages to be used for this procedure are specified in TS 38.413 [10]to be decided by RAN WG3.
<<< Next change >>>
[bookmark: _Toc4578206]4.24.2	UPF anchored Mobile Terminated Data Transport in Control Plane CIoT 5GS Optimisation
This clause describes the procedures for Mobile Terminated Data Transport in Control Plane CIoT 5GS Optimisation where the PDU Session is terminated at a UPF.



Figure 4.24.2-1: Mobile Terminated Data Transport in Control Plane CIoT 5GS Optimisation
1.	The UPF forwards a downlink data packet to the SMF. In the home-routed roaming case, the H-SMF forwards the data to the V-SMF.
Editor's note:	What service operation to use for data forwarding is pending CT WG4 discussion.
2.	The (V-)SMF compresses the header if header compression applies to the PDU session and encapsulates the downlink data as payload in a NAS message. The (V-)SMF forwards the NAS message and the PDU session ID to the AMF using the Namf_Communication_N1N2MessageTransfer service operation.
Editor's note:	Header compression and buffering for home routed roaming scenario is FFS.
3.	[Conditional] If the UE is in CM Idle, the AMF sends a paging message to NG-RAN.
4.	[Conditional] If NG-RAN received a paging message from AMF, NG-RAN perform paging.
5, 6.	[Conditional] If the UE receives paging message, it responds with service request (see step 6 of clause 4.2.3.3) without including the PDU Session Status in the Service Request message.
7.	The AMF creates a DL NAS transport message with the PDU session ID and the NAS message received from the SMF. The AMF ciphers and integrity protects the NAS transport message.
8.	The AMF sends the DL NAS transport message to NG-RAN.
9.	NG-RAN delivers the NAS payload over RRC to the UE.
10.	While the RRC connection is established, further uplink and downlink data can be exchanged. In order to send uplink data, the procedure continues as per steps 1-10 of the UPF anchored Mobile Originated Data Transport in Control Plane CIoT 5GS Optimisation procedure (clause 4.24.1).the UE sends a NAS message carrying the ciphered PDU session ID and ciphered uplink data.
11.	NG-RAN forwards the NAS message to the AMF.
12.	AMF checks the integrity of the incoming NAS message and deciphers the PDU session ID and uplink data.
13.	AMF determines the (V-)SMF handling the PDU session based on the PDU session ID contained in the NAS transport message and forwards the data to the (V-)SMF.
Editor's note:	Whether the existing UpdateSMContext service operation or a new service operation is used is pending CT WG4 discussion.
14.	The (V-)SMF decompresses the header if header compression applies to the PDU session. In the home-routed roaming case, the V-SMF then forwards the data to the H-SMF. The receiving SMF forwards the data to the UPF. The UPF forwards the data to the DN based on data forwarding rule, e.g., in case of unstructured data, tunneling may be applied according to clause 5.6.10.3 in TS 23.501 [2].
1511.	[Conditional] If no further activity is detected by NG-RAN, then NG-RAN triggers the AN release procedure.
1612.	[Conditional] The UE's logical NG-AP signaling connection and RRC signaling connection are released according to clause 4.2.6.
NOTE 1:	How the UE is released based on Release Assistance Information is covered in clause 6.1.2.
NOTE 21:	The details of the NGAP messages to be used for this procedure are specified in TS 38.413 [10].are to be decided by RAN WG3.
<<< End of changes >>>

image1.emf
 

3 .  (R)AN Connection  Release    

1 a .  (R) AN   Connection  R elease  

1b .  N2 UE Context Release Request    

UPF  

AMF   (R)AN   UE  

2 .  N2 UE Context Release Command  

4 .  N2   UE Context Release Complete  

SMF  

5 .  Nsmf_ PDUSession_UpdateSMContext  

6 a .  N4 Session  Modification   R equest  

6 b .  N4 Session  modification   Response  

7 .  Nsmf_   PDUSession_UpdateSMContext   Ack  


oleObject1.bin

[image: image1]

3. (R)AN Connection Release











1a. (R)AN Connection Release







1b. N2 UE Context Release Request 







UPF







AMF







(R)AN







UE







2. N2 UE Context Release Command







4. N2 UE Context Release Complete







SMF







5. Nsmf_PDUSession_UpdateSMContext







6a. N4 Session Modification Request







6b. N4 Session modification Response







7. Nsmf_ PDUSession_UpdateSMContext Ack












image2.emf
DL data available at UPF

UE AMF

2. Initial UE message (NAS message(PDU session ID, Data)) or 

Uplink NAS transport (NAS message (PDU session ID, Data))

NG-RAN

1. RRC Connection establishment Or RRC early 

data request or RRC UL message(NAS 

message(PDU session ID, Data))

(V-)SMF UPF

3. Check integrity and 

decrypt data

5. Forward data 

(UL data)

6. Forward data (DL 

data)

8. Data encryption and 

integrity protection

7. Namf_ Communication_N1N2MessageTransfer 

9. Downlink NAS transport

10. RRC DL message (NAS transport(SM data 

transfer, PDU session ID))

13. RAN-initiated AN release procedure (TS 23.502 clause 4.2.6)

12. No further 

activity detected.

3a. DL N2 message

3b. RRC Early Data Complete or RRC connection 

establishment

4. Nsmf_PDUSession_MessageTransfer

11. AMF-initiated AN release procedure (TS 23.502 clause 4.2.6)


Microsoft_Visio_2003-2010_Drawing.vsd
DL data available at UPF


UE


AMF


2. Initial UE message (NAS message(PDU session ID, Data)) or Uplink NAS transport (NAS message (PDU session ID, Data))


NG-RAN


1. RRC Connection establishment Or RRC early data request or RRC UL message(NAS message(PDU session ID, Data))


(V-)SMF


UPF


3. Check integrity and decrypt data


5. Forward data (UL data)


6. Forward data (DL data)


8. Data encryption and integrity protection


7. Namf_ Communication_N1N2MessageTransfer 


9. Downlink NAS transport


10. RRC DL message (NAS transport(SM data transfer, PDU session ID))


13. RAN-initiated AN release procedure (TS 23.502 clause 4.2.6)


12. No further activity detected.


3a. DL N2 message


3b. RRC Early Data Complete or RRC connection establishment


4. Nsmf_PDUSession_MessageTransfer


11. AMF-initiated AN release procedure (TS 23.502 clause 4.2.6)



image3.emf
DL data available at UPF

UE AMF

2. Initial UE message (NAS 

message(PDU session ID, Data))

NG-RAN

1. RRC Connection establishment Or RRC 

early data request or RRC UL 

message(NAS message(PDU session ID, 

Data))

(V-)SMF UPF

3. Check integrity and 

decrypt data

5. Forward data 

(UL data)

6. Forward data 

(DL data)

8. Data encryption and 

integrity protection

7. Namf_ Communication_N1N2MessageTransfer 

9. Downlink NAS transport

10. RRC DL message (NAS transport(SM 

data transfer, PDU session ID))

12. AN release procedure (see TS 23.502 clause 4.2.6)

11. No further 

activity detected.

3a. DL N2 message

3b. RRC Early Data Complete or RRC 

connection establishment

4. Nsmf_PDUSession_MessageTransfer


Microsoft_Visio_Drawing.vsdx
DL data available at UPF
UE
AMF
2. Initial UE message (NAS message(PDU session ID, Data))
NG-RAN
1. RRC Connection establishment Or RRC early data request or RRC UL message(NAS message(PDU session ID, Data))
(V-)SMF
UPF
3. Check integrity and decrypt data
5. Forward data (UL data)
6. Forward data (DL data)
8. Data encryption and integrity protection
7. Namf_ Communication_N1N2MessageTransfer
9. Downlink NAS transport
10. RRC DL message (NAS transport(SM data transfer, PDU session ID))
12. AN release procedure (see TS 23.502 clause 4.2.6)
11. No further activity detected.
3a. DL N2 message
3b. RRC Early Data Complete or RRC connection establishment
4. Nsmf_PDUSession_MessageTransfer



image4.emf
UL data available

UE in CM Idle

UE AMF NG-RAN (V-)SMF UPF

1. Forward data (DL 

data)

2. Namf_ Communication_

N1N2MessageTransfer (PDU 

Session ID, Data)

8. Downlink NAS transport

(NAS message(PDU session 

ID, Data))

9. RRC DL message (NAS

message(PDU session ID, 

Data))

12. RAN-initiated AN release procedure (TS 23.502 clause 4.2.6)

11. No further 

activity detected.

7. Data encryption and 

integrity protection

3. Paging

4. Paging

5. Service Request 6. Service Request

10. UPF anchored Mobile Originated Data Transport in Control Plane CIoT 5GS Optimisation procedure 

(TS 23.502 clause 4.24.1), steps 1-10


Microsoft_Visio_2003-2010_Drawing1.vsd
UL data available


UE in CM Idle



UE


AMF


NG-RAN


(V-)SMF


UPF


1. Forward data (DL data)


2. Namf_ Communication_ N1N2MessageTransfer (PDU Session ID, Data)



image5.emf
UL data available

If UE in CM Idle

UE AMF NG-RAN

(V-)SMF UPF

1. Forward data 

(DL data)

2. Namf_ Communication_

N1N2MessageTransfer (PDU 

Session ID, Data)

8. Downlink NAS transport 

(NAS message(PDU 

session ID, Data))

9. RRC DL message (NAS 

message(PDU session ID, 

Data))

16. AN release procedure (see TS 23.502 clause 4.2.6)

15. No further 

activity detected.

7. Data encryption and 

integrity protection

3. Paging

4. Paging

5. Service Request 6. Service Request

12. Check integrity and 

decrypt data

13. N11 message ( 

PDU session ID, 

Data)

14. Forward data 

(UL data)

10. RRC UL message (NAS 

message(PDU session ID, 

Data ))

11. Uplink NAS transport (NAS 

message(PDU session ID, 

Data))


Microsoft_Visio_2003-2010_Drawing2.vsd
If UE in CM Idle



UE


AMF


NG-RAN


(V-)SMF


UPF


1. Forward data (DL data)


2. Namf_ Communication_ N1N2MessageTransfer (PDU Session ID, Data)


8. Downlink NAS transport (NAS message(PDU session ID, Data))


9. RRC DL message (NAS message(PDU session ID, Data))


UL data available


16. AN release procedure (see TS 23.502 clause 4.2.6)


15. No further activity detected.


7. Data encryption and integrity protection


3. Paging


4. Paging


5. Service Request


6. Service Request


12. Check integrity and decrypt data


13. N11 message ( PDU session ID, Data)


14. Forward data (UL data)


10. RRC UL message (NAS message(PDU session ID, Data ))


11. Uplink NAS transport (NAS message(PDU session ID, Data))



