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***** 1st Change *****
4.3.7
CN-initiated selective deactivation of UP connection of an existing PDU Session

The following procedure is used to deactivate UP connection (i.e. data radio bearer and N3 tunnel) for an established PDU Session of a UE in CM-CONNECTED state.
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Figure 4.3.7-1: CN-initiated deactivation of UP connection for an established PDU Session

1.
The SMF determines that the UP connection of the PDU Session can be deactivated in following cases:

-
During handover procedure, if all the QoS Flows of a PDU Session are rejected by the target NG-RAN (as described in clause 4.9.1), or if a PDU Session is failed to setup indicated by the AMF (see step 7 of clause 4.9.1.3.3). SMF proceeds with step 2 and step 3, the steps 5 to 9 are skipped;

-
The UPF detects that the PDU Session has no data transfer for a specified Inactivity period as described in clause 4.4.2.2 (the SMF should not configure the UPF to report inactivity for always-on PDU Sessions);

-
For a LADN PDU Session, the AMF notifies to the SMF that the UE moved out of the LADN service area; or

-
The AMF notifies to the SMF that the UE moved out of the Allowed Area.
The SMF may decide to release the UPF of N3 terminating point. In that case the SMF proceeds with step 2 and step 3. Otherwise, if the SMF decides to keep the UPF of N3 terminating points, the SMF proceeds with step 4.
2.
The SMF may initiate an N4 Session Release procedure to release the intermediate UPF of N3 terminating point. If there are multiple intermediate UPFs, this step can be performed for each UPFs to be released. The SMF needs to initiate N4 Session Modification procedure to the UPF (i.e. N9 terminating point or PDU Session Anchor) connecting to the released UPF in step 3.
3.
If the intermediate UPF(s) of N3 terminating point is released in step 2, the SMF initiates an N4 Session Modification procedure towards the UPF (PDU Session Anchor or another intermediate UPF) connecting to the released UPF, indicating the need to remove AN Tunnel Info for N3 tunnel of the corresponding PDU Session. In this case, the UPF connecting to the released UPF buffers the DL packets for this PDU Session or drops the DL packets for this PDU session, based on buffering instruction provided by the SMF as described in clause 5.8.3.2 of TS 23.501 [2]. When the PDU Session corresponds to a LADN, the SMF may notify the UPF connecting to the released UPF to discard downlink data for the PDU Sessions and/or to not provide further Data Notification messages.


Otherwise, N4 Session Modification procedure occurs toward N3 terminating point.
4.
If the UPF of N3 terminating point is not released in step 2, the SMF initiates an N4 Session Modification procedure indicating the need to remove AN Tunnel Info for N3 tunnel of the corresponding PDU Session. In this case, the UPF buffers the DL packets for this PDU Session or drops the DL packets for this PDU session, based on buffering instruction provided by the SMF as described in clause 5.8.3.2 of TS 23.501 [2]. When the PDU Session corresponds to a LADN, the SMF may notify the UPF to discard downlink data for the PDU Sessions and/or to not provide further Data Notification messages.
5.
The SMF invokes the Namf_Communication_N1N2MessageTransfer service operation (PDU Session ID, N2 SM Information (N2 Resource Release Request (PDU Session ID))) to release the NG-RAN resources associated with the PDU Session.

6.
The AMF sends the N2 PDU Session Resource Release Command including N2 SM information (N2 Resource Release Request (PDU Session ID)) received from the SMF via N2 to the NG-RAN.

7.
The NG-RAN may issue NG-RAN specific signalling exchange (e.g. RRC Connection Reconfiguration) with the UE to release the NG-RAN resources related to the PDU Session received from the AMF in step 5.

8.
The NG-RAN acknowledges the N2 PDU Session Resource Release Command to the AMF including N2 SM Resource Release Ack (User Location Information).

9.
The AMF invokes the Nsmf_PDUSession_UpdateSMContext service operation to acknowledge the Namf service received in step 5.

***** 2nd  Change *****
4.4.2
N4 Reporting Procedures

4.4.2.1
General

The N4 reporting procedure is used by the UPF to report events to the SMF.
4.4.2.2
N4 Session Level Reporting Procedure

This procedure is used by the UPF to report events related to an N4 session for an individual PDU Session. The triggers for event reporting were configured on the UPF during N4 Session Establishment/Modification procedures by the SMF.
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Figure 4.4.2.2-1: N4 Session Level Reporting procedure

1.
The UPF detects that an event has to be reported. The reporting triggers include the following cases:

(1)
Usage report.


Usage information shall be collected in the UPF and reported to the SMF as defined in clause 5.8 and clause 5.12 of TS 23.501 [2].

(2)
Start of traffic detection.


When traffic detection is requested by SMF and the start of traffic is detected for a Packet Detection Rule (PDR) as described in clause 5.8 of TS 23.501 [2], the UPF shall report the start of traffic detection to the SMF and indicate the corresponding PDR rule ID.

(3)
Stop of traffic detection.


When traffic detection is requested by SMF and the end of traffic is detected for a PDR as described in clause 5.8 of TS 23.501 [2] , the UPF shall report the stop of traffic detection to the SMF and indicate the corresponding PDR rule ID.

(4) Detection of 1st downlink data for UE in CM-IDLE state.


When UPF receives the downlink packet but no N3/N9 tunnel for downlink data transmission exists and the buffering is performed by the UPF, it shall report the detection of 1st downlink data to SMF for the purpose of downlink data notification. The UPF shall also report the DSCP of the packet if the PDU Session type is IP (to support the Paging Policy Differentiation feature described in clause 5.4.3 of TS 23.501 [2]).

(5) Detection of PDU Session Inactivity for a specified period.


When an Inactivity Timer for a PDU Session is provided by SMF during N4 Session Establishment/Modification procedure, and the UPF detects the PDU Session has no data transfer for a period specified by the Inactivity Timer, it shall report PDU Session Inactivity to the SMF.
NOTE 1:
Inactivity Timer to the UPF is not provided by the SMF for always-on PDU Sessions.

2.
The UPF sends an N4 session report message (N4 Session ID, list of [Reporting trigger, Measurement information]) to the SMF.


The Reporting trigger parameter contains the name of the event which triggered the report and the Measurement information parameter contains the actual information that the SMF requested to be informed about.

3.
The SMF identifies the N4 session context based on the received N4 Session ID and applies the reported information for the corresponding PDU Session. The SMF responds with an N4 session report ACK message.

***** End of Changes *****
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