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Abstract of the contribution: 23.501 §6.3.3: NRF for UPF Proposes discovery of UPFs using the NRF.

1
Rationale and Proposal
This paper Proposes to also support discovery of UPFs using the NRF
 The main rationale for this proposal is to support virtualized UPF that, as virtualised CP NF, require an elaborate and dynamic selection algorithm: the UPF selection algorithm shall take into account the fact that UPF may be dynamically added (and removed) especially for the UPF that act as I-UPF i.e. intermediate UPF supporting an UL CL or an IPV6 branching point for selective (“local”) traffic routing
The NRF defined in 23.501 supports service discovery by providing information about Producer NF instances to be discovered.  Its purpose is to allow a Consumer NF to find Producer NFs that support required services, and have the right set of characteristics from the perspective of the Consumer.   These services and characteristics may vary among Producer NFs of a given type.  For example, a given Producer NF may:
· Have a higher or lower capacity

· Support a specific version of a service / capability
· Be located at the network edge to support low latency or a private network

· Support only specific DNNs 
· Be associated with specific network slices (NSIs)

· Etc ….

The variation in characteristics and services offered by a Producer NF in the CP is quite similar to that of UPFs.  For NF Function selection, 23.501 section 6.3.3 specifies that the following may be considered:

-
UPF's dynamic load.

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

-
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).

-
etc… 
Observation 1:   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 function by a CP Consumer NF.
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 in one domain.  Scale-in and scale-out of SMFs and other CP NFs may be triggered by changes in signalling traffic.  Similarly, for the UPF, variations in UP traffic, which may only be loosely correlated with CP traffic, should independently trigger similar scale-in/out. 

Observation 2:  The NRF provides a mechanism for CP NFs to be informed of the instantiation, modification and removal of other CP NFs of interest, facilitating scale-in, scale-out and recovery from NF failure.   No such mechanism has yet been proposed for the SMF to be informed of similar activity in the user plane.
Proposal 1: The NRF should support discovery of UPFs, with SMFs as the known Consumer.   This provides the SMF with 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.  
Proposal 1a: UPFs should be registered with the NRF in the same manner that a CP function registers with the NRF, and the Consuming CP network function may discover UPFs in the same manner as a CP Consumer NF discovers a CP Producer NF.  
2
Proposed modification

It is proposed to modify TS 23.501 as follows:

* * * * Start Change * * *.*
6.3.3
User Plane Function Selection

The selection and reselection of the UPF are performed by the SMF by considering UPF deployment scenarios such as centrally located UPF and distributed UPF located close to or at the Access Network site. The selection of the UPF shall also enable deployment of UPF with different capabilities, e.g. UPFs supporting no or a subset of optional functionalities.

 The UPF selection functionality in the SMF may utilize the NRF to discover the UPF instance(s); In that case, the SMF issues a request that may include following parameters: DNN, S-NSSAI, DNAI connectivity requirements (N3 and/or intra or inter PLMN N9 and/or N6). In its answer, the NRF provides the IP address or the FQDN of corresponding UPF instance(s) to the SMF and may also provide the SMF with information to aid UPF selection including UPF location, UPF capacity, and UPF optional functionalities and capabilities.

NOTE1: 
UPF information can be available by other means, e.g. locally configured on SMF.
NOTE2 :
the NRF can be configured by OAM with information on the available UPF; the UPF may also directly register on the NRF
For home routed roaming case, the UPF(s) in home PLMN is selected by SMF(s) in H-PLMN, and the UPF(s) in visited PLMN is selected by SMF(s) in V-PLMN. The exact set of parameters used for the selection mechanism is deployment specific and controlled by the operator configuration, e.g. location information may be used for selecting UPF in some deployments while may not be used in other deployments.

The following parameter(s) may be considered by the SMF for the UPF selection:

-
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 (i.e. IPv4, IPv6, Ethernet Type or Unstructured Type).

-
SSC mode selected for the PDU session.

-
UE subscription profile in UDM.

-
Routing destination of traffic (e.g. application location, DNAI).

-
Local operator policies.

-
S-NSSAI.
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