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Abstract of the contribution: This contribution proposes text of clause 6.2 of TS 23.501 about network function selection in 5G network based on agreements in TR23.799.
Introduction
This contribution proposes text of clause 6.2 of TS 23.501 about network function selection in 5G network based on agreements in TR23.799.
Proposal
It is proposed to discuss and approve the following text to the clause of TS 23.501.
* * * Start of Changes * * * *
6.2
Network Function Selection
Editor’s notes: This should include NF selection criteria and procedure for various NF selection. 

Editor’s notes: The relationship between network selection and service discovery in clause 6.2 should be further clarified. 
6.2.1
AMF selection
The AMF selection function selects the serving AMF for a UE. The AMF selection function may consider some of the following parameters to select the AMF when available:

- Network slicing related information for the UE, i.e., NSSAI
- Temporary ID of the UE (provided by the UE)
- The network topology including service area of the AMF
- UE location information, e.g., TAI

- Load conditions of the AMF

- Local network policies

If the UE has provided an NSSAI during initial attach, the NSSAI is used to select an AMF. If the UE provides no NSSAI, a default AMF in a default CCNF is selected.

For a Service Request the UE is considered to be registered in the Registration Area and has a valid Temporary ID, Temporary ID is used to select the serving AMF.

For a Registration Request used to perform registration update procedures, if the valid Temporary ID has been provided by the UE and RAN is aware of and can reach the AMF which is associated with the Temporary ID, then the AMF associated with the Temporary ID is selected. Otherwise, if the UE has been provided the NSSAI, it is used to select an AMF. If AMF selection based on NSSAI is unavailable, a default AMF in a default CCNF is selected.
The AMF is selected based on network topology and UE location, i.e. the selected AMF serves the UE's location, and the selection may prefer the AMF that reduces the probability of changing the AMF. 

The selection function may consider load balancing between the AMFs. 

When a UE is simultaneously connected to the same 5G core network over 3GPP access and non-3GPP access, it should be ensured that the same AMF is selected for the UE.
Editor’s note: The way to route over multiple accesses to the same AMF is FFS.
When network slices are deployed and AMF change occurs, e.g., when a UE enters a new AMF serving area, the AMF selection function should preferably select the AMF from the same slice by considering NSSAI, if available. 
6.2.2
SMF selection
The SMF selection function selects the serving SMF for the PDU session of a UE. The SMF selection function may consider some of the following parameters to select the SMF when available:
- DNN of the PDU session

- Network slicing related information of the PDU session, i.e., S-NSSAI

- UE subscription information, e.g., default values for DNN and network slicing related information, subscription information whether “Local Break Out” (LBO) or “Home Routed” (HR) is applied for the given DNN

- Local network policies 

Editor’s note: Consideration of SMF loads on SMF selection is FFS.
The SMF selection function is located in AMF, i.e., AMF selects the SMFs for the PDU sessions. The AMF may select different SMF functions for different PDU sessions.
If the UE has provided DNN and slice related information, i.e., S-NSSAI, of the PDU session, AMF selects the SMF by using the information provided by the UE, UE subscription information, and local network policies. If the UE has not provided DNN and/or slice related information, default values provided by UDM as part of UE subscription information are used, if available.

Information related with the slice(s) over which the DN is reachable may be used for SMF selection.

In roaming cases, the UE subscription information whether “Local Break Out” (LBO) or “Home Routed” (HR) is applied for the given DNN is used to select proper SMFs in VPLMN and HPLMN.
In roaming cases, for a new PDU session, the AMF selects a SMF in the local PLMN and a SMF in the HPLMN. The AMF provides the identity of the selected SMF in the HPLMN to the selected SMF in the VPLMN together with an indication of whether LBO is allowed for this PDU session. 
6.2.3
UPF selection
The UPF selection function selects UPFs of a PDU session of a UE. The UPF selection function may consider some of the following parameters to select the UPFs when available:
- DNN of the PDU session
- Network slicing related information, i.e., S-NSSAI 

- PDU session type, e.g., IPv4, IPv6, Ethernet, Unstructured
- SSC mode selected for the PDU session

- UE subscription information, e.g., default values for DNN, network slicing related information, PDU session type, and SSC mode, whether “Local Break Out” (LBO) or “Home Routed” (HR) is applied for the given DNN
- The network topology including UPF location information and service area of a UPF

- UE location information, e.g., TAI

- Handover indication and previous serving UPF 

- Load conditions of UPFs

- Local network policies 
- Whether capabilities of a UPF support branching point function or UL classifier function is supported

The UPF selection function is located in SMF, i.e., SMF selects the UPFs for the PDU sessions. The SMF may select different UPFs for different PDU sessions, and multiple UPFs may be selected for a PDU session.

If the UE has provided DNN, slicing related information, PDU session type, and SSC mode of the PDU session, the SMF selects UPFs by using the information provided by the UE, UE subscription information, and local network policies. If the UE has not provided some of information, default values provided by UDM as part of UE subscription information are used, if available.
The UPF selection is done based on network topology and UE location, i.e. the selected UPF serves the UE's location, and the selection may prefer the UPF that reduces the probability of changing the UPF.

The selection function may consider load balancing between the UPFs. 
When SMF decides to insert in the data path of a PDU session an UPF supporting the UL classifier functionalities as described in clause 5.3.x.x., the SMF selects at least two UPFs for the same PDU session, and it should be ensured that the UPF selected as the “UL classifier” supports the required functionalities described in clause 5.3.x.x.
When SMF secedes to insert a Branching function for IPv6 multi-homing PDU session, the SMF selects at least two UPFs for the same PDU session, and it should be ensured that the UPF selected as the “Branching function” supports the required functionalities described in clause 5.3.y.y.
During handover within 5G core network or between EPC and 5G core network, previous serving UPF for the given PDU session may be considered for UPF selection to maintain the same UPF.

Editor's note:
Support of handover between 3GPP access and non-3GPP access is FFS.
In “Local Break Out” (LBO) roaming cases, SMF in VPLMN selects all UPF(s) in the VPLMN.
In “Home Routed” (HR) roaming cases, SMF in VPLMN selects at least one UPF in VPLMN and SMF in HPLMN selects at least one UPF in the HPLMN.

Editor's note:
It is FFS whether to support “static” UPF selection for a specific UE.
* * * End of Changes * * * *
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