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Abstract of the contribution:
This contribution proposes to make a baseline text on N4 session management procedures for SMF and UPF interactions.
1
Discussion

Compared to many other procedures agreed in TS 23.502, N4 based atomic procedures between SMF and UPF are still missing. However, in fact, we’re already using more or less aligned terminologies for N4 session management procedures as seen in the PDU session related E2E procedures: N4 session establishment/modification/release procedures everywhere in TS 23.502. Thus, it is proposed to add the baseline text along with those atomic procedures, most of which are brought from TS 23.214 (CUPS).
Note that this contribution is a companion paper of S2-177415, which clarifies N4 session context to be controlled by the N4 procedures proposed here. 
Rev1 includes the following:

- Clarification on N4 Session ID
- Adding UPF reporting procedure
- Removal of Editor’s note
- Correction on numbering and terminologies
Rev2 includes the following:

- Removal of “and vice versa”

- Put “Huawei” in source.
2
Proposal

The following text is proposed to be updated to TS 23.502.
***** Start of Change # 1 *****
4.4
SMF and UPF interactions


4.4.x
N4 session management procedures

4.4.x.1
General
N4 session management procedures are used to control the functionality of the UPF. The SMF can create, update and remove the N4 session context in the UPF, which is described in clause 5.8.2.x of TS 23.501 [2].

The following N4 session management procedures exist: N4 session establishment procedure, N4 session modification procedure and N4 session release procedure. All of them are initiated by the SMF.

4.4.x.2
N4 Session Establishment procedure

The N4 session establishment procedure is used to create the initial N4 session context for a PDU session at the UPF. The SMF assigns a new N4 Session ID and provides it to the UPF. The N4 Session ID is stored by both entities and used to identify the N4 session context during their interaction. The SMF also stores the relation between the N4 Session ID and PDU session for a UE.
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Figure 4.4.x.2-1 N4 Session Establishment procedure

1.
SMF receives the trigger to establish a new PDU session or relocate the UPF for an established PDU session.

2.
The SMF sends an N4 session establishment request message to the UPF that contains the structured control information which defines how the UPF needs to behave.
3.
The UPF responds with an N4 session establishment response message containing any information that the UPF has to provide to the SMF in response to the control information received.
4.
The SMF interacts with the network function which triggered this procedure (e.g. AMF or PCF).
4.4.x.3
N4 Session Modification procedure

The N4 session modification procedure is used to update the N4 session context of an existing PDU session at the UPF, which is executed between SMF and UPF whenever PDU session related parameters have to be modified.
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Figure 4.4.x.3-1 N4 Session Modification procedure

1.
SMF receives the trigger to modify the existing PDU session.

2.
The SMF sends an N4 session modification request message to the UPF that contains the update for the structured control information which defines how the UPF needs to behave.

3.
The UPF identifies the N4 session context to be modified by the N4 Session ID. Then, the UPF updates the parameters of this N4 session context according to the list of parameters sent by the SMF. The UPF responds with an N4 session modification response message containing any information that the UPF has to provide to the SMF in response to the control information received.
4.
The SMF interacts with the network entity which triggered this procedure (e.g. AMF or PCF).

4.4.x.4
N4 Session Release procedure

The N4 session release procedure is used to remove the N4 session context of an existing PDU session at the UPF.
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Figure 4.4.x.4-1 N4 Session Release procedure

1.
SMF receives the trigger to remove the N4 session context for the PDU session.
2.
The SMF sends an N4 session release request message to the UPF.

3.
The UPF identifies the N4 session context to be removed by the N4 Session ID and removes the whole session context. The UPF responds with an N4 session release response message containing any information that the UPF has to provide to the SMF.
4.
The SMF interacts with the network entity which triggered this procedure (e.g. AMF or PCF).
4.4.y
N4 Reporting Procedures

4.4.y.1
General

The N4 reporting procedure is used by the UPF to report events to the SMF.
4.4.y.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.y.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.x 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.x 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.x 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 when instructed by SMF (e.g. in case the Paging Policy Differentiation feature described in clause of 5.4.3 of TS 23.501 [2] is enabled at the UPF).
2.
The UPF sends an N4 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 report ACK message.
***** End of Change # 1 *****
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