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Abstract of the contribution: in this contribution, it is proposed to consider UPF topology as one criteria for UPF selection.
1. Background
In the SA2#123 meeting, it was discussed in the paper S2-177566 when SMF selects a UPF, it shall take UPF topology into consideration. However, people are not fully convinced why UPF topology is needed.
In this contribution, we further discussed this issue.

2. Discussion
As discussed in the TR phase, it was documented in clause 7.7.4.1, TR 23.799: 
The NG Unified Data Management (UDM) supports the following functionality:
-
Store the data in a unified data layer including:

-
User subscription data;

-
Policy data (i.e. per UE related policy data and per application related policy data);
-
Network data (e.g. UE traffic reports from UP NFs, the NF topology information in user plane for UP NF discovery and selection); and
-
Service information (e.g. the user location information and UP anchor information used for handover between different access networks).
-
The data stored in the unified data layer can also be used for network data exposure and data analytics.
NOTE 2:
The NF topology information includes network nodes hosting UP NFs and logical links connecting network nodes. Attributes of network nodes include resources reserved for UP NFs, such as input and output ports and their processing capabilities (e.g. throughput and number of supported UEs and/or PDU sessions). Attributes of logical link include, e.g. link capacity limit.
Therefore, UPF topology can be summarized as:

1. Attributes of logic links connecting network nodes, e.g. link capacity limit;

2. Attributes of connected network nodes, e.g. input/output ports and processing capabilities;

Furthermore, UPF topology should be considered for UPF selection and reselection because:

UPF topology should be used by SMF to determine the "costs" associated with selecting one UPF over another one, to fulfil the maximum of constraints in an optimum way. When a selection/reselection trigger of UPF happens, SMF goes through the graph of the UPF mesh from the UE to the potential targets, and for each of them, evaluate its suitability. UPF topology can have multiple parameters: added latency on the links (N3/N9/N6), added jitter on the links, links capacity and remaining capacity, actual monetary costs (in case the resources are rented from a third party), UPF capacity/availability, the DNAI(s) to be used in priority, if several choices are available. Other information for example, if multiple UPFs can share the same data pools, which "local DN" of the DNN it is connected to. All these costs, for each link and each node, result in a multi-dimensional value to be fed to a function that resolves the matrix into a given cost (not necessarily a unidimensional value) for a link with the function being dependent on the requirements set upon the PDU session.
Of course, the analysis of the costs in the UPF topology is not only used at PDU session setup. It has to be performed regularly by the SMF in order to decide whether to keep the session in the same UPF or move it to a different one (e.g. UL-CL cases or SSC2/3, or even SSC1 when the IP address can be handled by both the source and the target UPF,e.g. due to the use of tunnels, etc). The "cost of moving" itself is an additional cost to take in account when making the decision to move or not (when there's a choice). Additional parameters come also into play, such as expected mobility of the UE based on previous reports, potential AF influence rules in neighbouring areas, etc. Querying an external node increases this cost, unless the SMF gets the relevant part of the topology that it can run its simulations on its own.

While the externalisation of the storage of the UPF topology is an interesting endeavour, this requires further study in terms of defining the structure of the topology to be transmitted, the cost structure of the different nodes and links, defining an optimum pattern for transmitting this information (e.g. on a per PDU session basis, per DNN, per SMF, etc), the role of N4, the considerations whether the service-based interfaces extend to the user plane, the role of the different network functions in this (NRF, as proposed, being one of the candidates), etc. We do not expect that we would be able to resolve all these issues within SA2#124, which is the last SA2 meeting for Rel-15, and we thus propose that this discussion is postponed and fully considered in the next release as part of the ETSUN work.
3.  Conclusion and Proposal

It is proposed to add the following texts into TS 23.501.
* * * First 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.

SMF may be locally configured with the information about the available UPFs, e.g. by OA&M system when UPF is instantiated.

NOTE:
UPF information can be updated e.g. by OA&M system any time after the initial provisioning, or UPF itself updates its information to the SMF any time after the node level interaction is established.

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) and if applicable, the static IP address/prefix.

-
SSC mode selected for the PDU Session.

-
UE subscription profile in UDM.

-
DNAI as included in the PCC Rules and described in clause 5.6.7.

-
Local operator policies.

-
S-NSSAI.

-
Access technology being used by the UE.
Editor’s Note: To select UPF the SMF needs some “information on the User Plane connectivity between UPF(s), AN(s) and sub-networks supporting DNAI(s); the following is under debate

· 
What information 3gpp specifications define for this purpose: e.g. the full link/router topology between AN  and UPF and DNAI or only UP addressing information (FQDN / IP addresses) or other information
· 
How the SMF gets this information: candidate source of such information are N4, NRF and OAM

* * * End of Changes * * *
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