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1. Reason for Change
Support for DNAI, LADN and UPF Selection, described respectively in TS23.501-120 clauses 5.6.7, 5.6.5 and 6.3.3 are not yet reflected in TR 29.891.  This pCR proposes to describe the Key Principles for DNAI and LADN in TR 29.891 under clause 6.4.1.2, and requirements for UPF discovery and selection in TR 29.891, clause 6.8.4

In addition, S2-174315 proposed that the NRF supports discovery of UPFs, with SMFs as the known Consumer. This proposal in SA2 makes sense since the selection of a UPF by an SMF is subject to at least as many variables that may be ascribed to the Producer instance as is the case for selection of a CP Producer NF by a CP Consumer NF.  In addition, one of the principle rationales for separating the SMF from the UPF is to allow separate scaling in the CP and UP, and to increase reliability by isolating failures to one domain.  A UPF discovery mechanism is needed to achieve this.
The NRF provides a mechanism for CP NFs to be informed of the characteristics of producer NFs, and the instantiation, modification and removal of CP NFs of interest, facilitating scale-in, scale-out and recovery from NF failure.  With NRF support for discovery of UPFs, SMFs will in addition have a mechanism to learn of characteristics and optional services of UPF instances prior to establishment of associations between the SMF and UPF.   It also provides a mechanism for SMFs to discover available UPFs as instances are brought into or removed from service.  
This pCR also proposes a solution to allow UPF discovery using an NRF.
2. Proposal

It is proposed to agree the following changes to 3GPP TR 29.891v0.3.0
 * * * First Change * * * *

6.4.1.2.x
DN Access Identifier (DNAI)
The DNAI is defined as, for a DNN, an Identifier of a user plane access to the DN (see 3GPP TS 23.501 [2], clauses 3 and 5.6.7):  
-
A DN may have a local access identified by a DNAI. Routing decisions may result in the SMF selecting or reselecting to a UPF that supports local access identified by a DNAI;

-
An Application Function (AF) may send requests to influence SMF routing decisions and selection of a DNAI for a PDU session. The DNAI may correspond to the location of an application; 
-
When a DNAI serving the UE is changed by the SMF, an AF may be informed based on AF subscription to event notifications;
-
The SMF is responsible to handle the mapping between the UE location (TAI / Cell-Id) and DNAI(s) associated with UPF and applications.
6.4.1.2.y
Local Area Data Network (LADN)
The 5G Network provides support for a UE to be made aware of and connect to a LADN. In Registration Accept messages, the AMF supplies the UE with LADN availability information consisting of LADN DNN and LADN service areas (see 3GPP TS 23.501 [2] sub-clause 5.6.5). The LADN service area, which consists of a set of Tracking Areas is the region where the LADN is available to the UE.   
When the UE resides within the area permitted for an LADN, it may request PDU session establishment to the LADN.   The network validates that the UE is located within the LADN availability area before setting up a PDU Session.  When a UE with a LADN PDU session moves outside of the LADN availability area, it may according to operator policy either disconnect the PDU session, or release the user plane resources for the PDU session but maintain the PDU session.
* * * Second Change * * * *

6.8.4
UPF discovery and selection
6.8.4.1
Requirements
In selecting a UPF, the SMF may consider the following (see subclause 6.3.3 of 3GPP TS 23.501 [2]):
-
UPF's dynamic load.

-
UPF's relative static capacity among UPFs supporting the same DNN.

-
UPF location available at the SMF.

-
UE location information
-
Capability of the UPF and the functionality required for the particular UE session: An appropriate UPF can be selected by matching the functionality and features required for an UE.

-
Data Network Name (DNN).

-
PDU session type.

-
Features required from the UPF such as support of UL CL, IPv6 branching Point or PDU session anchor.

-
UE subscription profile in UDM (e.g. whether LBO is permitted or not for the PDU session).
-
Application requests
-
Local operator policies.

-
Network slicing related information.
If the UE is located within the LADN availability area for a PDU session, the SMF receives a PCC rule containing a DNAI, and the SSC Mode of the PDU Session permits, the SMF shall attempt to select/reselect the UPF with the indicated DNAI.  The rule may be triggered by an AF request to the PCF to influence routing to a DN.

If the SMF receives a request for PDU session setup to a LADN, it shall check whether the UE is authorized to access the LADN and that the UE is located within the LADN availability area.  If so, the SMF shall attempt to setup a PDU session to a UPF that supports the requested LADN.  If the UE is not authorized for the LADN, the UE is located outside of the LADN area of availability, or there is no UPF function that can serve the LADN, then the SMF shall reject the PDU session setup request. The SMF shall maintain the PDU Session to an LADN only while the UE remains within the LADN availability area.
6.8.4.2
Solution 1 – UPF Discovery Using the NRF
6.8.4.2.1

Solution Description
Solution 1 uses the NRF to support discovery of UPFs by the SMF. For this solution, the requirements in subclause 6.8.1.2 for discovery of CP NFs also apply to discovery of the UPF by the SMF. Since the UPF has no services based interface with the NRF, the NRF receives registration/de-registration and registration modification of UPF records via OAM functions.

The SMF may supply one or more DNN and optionally a DNAI per DNN in a UPF discovery query to the NRF. The NRF returns only those UPFs that can serve a requested DNN and DNAI (if included), with an indication of the DNN(s) and DNAI(s) supported. If available, the NRF returns the DNAI of the UPF(s) and their associated DNN.

* * * End of Changes * * * *

