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Abstract of the contribution: This contribution proposes normative text for Service Request procedures in clause 4.1.2 of TS 23.502.
Introduction
This contribution proposes normative text for Service Request procedures in clause 4.1.2 of TS 23.502.
Proposal
It is proposed to discuss and approve the following text to be incorporated into clause 4.1.2 for TS 23.502.
* * * Start of Changes * * * *
4.1.2
Service Request procedures

4.1.2.1
UE triggered Service Request

Editor’s Note:
Procedure includes aspects required to support network slicing.
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Figure 4.1.2.1-1: UE triggered Service Request procedure

The Service Request procedure is triggered by the UE in IDLE state to establish a signalling connection to the network.

The UE in IDLE state can also use this procedure to establish user plane radio bearers if there are activated PDU sessions in NAS layer.
1.
The UE sends NAS message Service Request towards the AMF via (R)AN. If there are multiple PDU sessions are activated in NAS layer and UE wants to establish the radio bearers for partial PDU session, the PDU session ID is included in the NAS message.

2.
The (R)AN forwards NAS message to AMF.
3.
NAS authentication/security procedures may be performed.

4.
If there are activated PDU session context in AMF, AMF sends the N2 Transfer message to the SMF(s) to trigger the SMF to establish the N3 and radio bearer for the activated PDU session. 


If a PDU session ID is received in the NAS Service Request message, the AMF only sends the N2 Transfer message to the SMF corresponding to the PDU session ID.

5.
SMF includes the QoS profile, CN tunnel info and PDU session ID in the N2 information container and sends these information to the RAN relayed by AMF to trigger the establishment of the radio bearer for the PDU session.
6.
AMF sends the Initial context setup request message to the (R)AN. N2 information container received in step 5 is included in the message.

7.
(R)AN establishes UE’s context. If the N2 information container is received, (R)AN performs the radio bearer establishment procedure.
8.
The uplink data from the UE can now be forwarded by (R)AN to the UPF. The (R)AN sends the uplink data to the UPF.
9.
The (R)AN sends the Initial Context Setup Complete to the AMF, (R)AN tunnel info is included as a N2 information container sent to SMF relayed by AMF.
10.
The AMF sends the N2 Transfer message to the SMF.
11.
If dynamic PCC is deployed, the SMF interacts with the PCF to get the PCC rule(s) by means of a PCEF initiated IP‑CAN Session Modification procedure as defined in TS 23.203 [6]. If dynamic PCC is not deployed, the SMF may apply local QoS policy.

12.
The SMF updates the user plane path to the UPF. The (R)AN tunnel info is included in the message to the UPF. The UPF is now able to transmit downlink data towards the UE.
4.1.2.2
Network triggered Service Request

Editor’s Note:
Procedure includes aspects required to support network slicing.
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Figure 4.1.2.2-1: Network triggered Service Request procedure

1.
UPF receives a downlink data packet for a UE known as not user plane connected (i.e. the UPF context data indicates no downlink (R)AN tunnel info). If UPF is responsible to buffer the downlink data, it buffers the downlink data.

2.
UPF sends a Downlink Data Notification message (PDU session ID) to the SMF. If SMF is responsible to buffer the downlink data, UPF also sends the downlink data to the SMF. SMF decides to perform buffering in either the SMF or the UPF.
If the UE does not support to establish the radio bearers for partial PDU session, procedure step (A) is performed.
If the UE supports to establish the radio bearers for partial PDU session, procedure steps (A), (B) or (C) is performed. If the UE is in IDLE state, procedure step (A) is performed. If the UE is in CONNECTED state and the PDU session(s) established in the SMF has no radio bearer established, procedure step (B) is performed. Otherwise, procedure step (C) is performed.
Editor’s note:
How does the SMF know whether the UE supports to establish the radio bearers for partial PDU session is FFS.
The steps of procedure step (A) are as follows:
3a.
The SMF sends a Downlink Data Notification message (PDU session ID) to the AMF. 
4a.
The AMF responds to the SMF with a Downlink Data Notification Ack message.
5a.
The SMF sends a Downlink Data Notification Ack message to the UPF. 

If UPF is responsible to buffer the downlink data, it buffers the downlink data based on the DL Buffering Duration time and does not send any additional Downlink Data Notification if subsequent downlink data packets are received. 

If SMF is responsible to buffer the downlink data, the UPF sends the subsequent downlink data packets to the SMF. The SMF buffers the downlink data based on the DL Buffering Duration time and does not send any additional Downlink Data Notification.

6a.
If the UE is registered in the AMF and considered reachable, the AMF sends a Paging message (NAS ID for paging, TAI(s)) to each (R)AN node belonging to the tracking area(s) in which the UE is registered.
7a.
If (R)AN nodes receive paging messages from the AMF, the UE is paged by the (R)AN nodes.
8a.
When UE is in the IDLE state, upon reception of paging indication, the UE initiates the UE triggered Service Request procedure.

The AMF supervises the paging procedure with a timer. If the AMF receives no response from the UE to the Paging Request message, it may repeat the paging according to any applicable paging strategy.

The steps of procedure step (B) are as follows:

3b.
The SMF sends a Downlink Data Notification message (PDU session ID) to the AMF. 

4b.
The AMF responds to the SMF with a Downlink Data Notification Ack message. The message includes an indication to indicate that the UE is in CONNECTED state.

5b.
The SMF sends a Downlink Data Notification Ack message to the UPF. 

6b.
The steps 5-13 in Figure 4.1.2.1-1 are performed.

The steps of procedure step (C) are as follows:

3c.
The SMF sends a Downlink Data Notification Ack message to the UPF. 

4c.
The steps 5-13 in Figure 4.1.2.1-1 are performed.
* * * End of Changes * * * *
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