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Abstract: Adding DL data handling in solution 5 Small Data Fast Path
Proposal
This contribution is adding more description of how DL data for Small Data Fast Path solution 5 could work. 
***** First Change *****
6.5.4.3
SDFP transfer initiated by DL data

Small data initiated in DL on a QoS flow where fast path is enabled but not active (i.e. the RAN N3 DL TEID is unknown or expired), is handled as described in the figure below. It should be noted that compared to when small data is initiated UL, an additional paging of the UE is required.



 
Figure 6.5.4.3-1: SDFP transfer initiated by DL data


1.
DL data arrives in the UPF for a PDU Session that is SDFP enabled but not currently active (i.e. the RAN N3 DL TEID is unknown or expired). 

2-5.
The PDU Session is in CM_IDLE and the UPF notifies the SMF about DL data. SMF notifies the AMF using the Namf_MT_EnableUEReachability service including a Fast Path indicator for DL SDFP transfer. The AMF sends a paging message to the RAN with a Fast Path indicator included. The RAN pages the UE with a FP indicator included. 
6.
UE responds to the paging with a RRC establishment including a NAS Service Request. The Fast Path indicator in the received paging triggers the UE to also include the UPF Index and UPF UL TEID and PDU Session ID. As part of the RRC establishment, the RAN and the UE establishes a Data Radio Bearer (DRB) with default parameters for SDFP transmissions.
7.
RAN understands based on the included UPF index and UPF UL TEID that a SDFP shall be established. RAN allocates a RAN N3 TEID, maps it to the DRB and establishes a N3 tunnel based on the SDFP information provided by the UE (i.e. UPF index and the UPF UL TEID) and the RAN preconfigured list of UPFs supporting SDFP. RAN sends an Initial UE message (NAS: Service Request, RAN N3 TEID, PDU Session ID) to AMF.

8.
The AMF takes the received NAS Service Request as a response to the paging request. AMF sends a Nsmf_PDUSession_UpdateSMContext Request message with the NAS Service Request, RAN N3 TEID, PDU Session ID included to the SMF which handles the PDU Session.

9.
The SMF understands based on the included RAN N3 TEID that the PDU Session shall be moved to active SDFP state. SMF sends a N4 Session Modification Request (RAN N3 TEID, PDU Session, Fast Path indicator) to the UPF. The UPF stores the RAN N3 TEID for the PDU Session and opens the PDU Session for SDFP transmissions. UPF acknowledges to SMF by sending a N4 Session Modification Response message. The SMF keeps the UE in CM-IDLE but may keep a record of the SDFP transmission, e.g. in charging information, or statistics.
10.
SMF acknowledges to AMF by sending a Nsmf_PDUSession_UpdateSMContext Response to AMF.
11.
UPF forwards any buffered DL data to the RAN. 

12.
RAN forwards DL data to the UE.
13.
Any additional uplink and downlink small data may be transmitted. 
14-15.
The UP Activity Timeout timer expires in UPF and RAN. RAN releases the RRC connection.



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