SA WG2 Temporary Document

Page 2

SA WG2 Meeting #118bis
S2-170256
16 - 20 January 2017, Spokane, US
(revision of S2-17xxxx)
Source:
CATT
Title:
Network function selection
Document for:
Approval
Agenda Item:
6.5.1: General aspects, concepts and reference models
Work Item / Release:
5G_Ph1 / Rel-15
Abstract of the contribution: This contribution proposes network function selection procedure.
1. Discussion

Network function selection includes AMF selection, SM selection, UPF selection and PCF selection.
1.1 AMF selection function
The AMF selection function selects an available AMF for serving a UE. The AMF selection function should consider the network topology, load information and network slicing information. 
An old valid temp ID is provided to the 5G RAN for AMF selection. If a valid temp ID is provided to 5G RAN and the 5G RAN can reach the AMF which is associated with the temp ID, then the AMF is selected for the UE.
If the network slicing is deployed, a NSSAI is provided to 5G RAN as well for AMF selection. If UE does not provide a temp ID or UE provides a temp ID but the 5G RAN can not reach an AMF which is associated with the temp ID, the NSSAI is used for AMF selection. If there is no AMF related to the NSSAI, a default AMF is selected by the 5G RAN.

When a 5G RAN selects an AMF, the selection shall achieve load balancing.

When an AMF selects a target AMF, the selection function performs a simple load balancing between the possible target AMF. If the network slicing is deployed, the possible target AMF selected by source AMF is typically restricted to AMF with the NSSAI.

1.2 SMF selection function

The SMF selection function selects one or more SMF function to management the PDU session connection to the UE. The SMF selection is performed in AMF.

The SMF selection should consider the network topology, i.e. the selected SMF serves the UE’s location, load balancing between SMFs, and UE subscription profile in the SDM. To establish connectivity with a data network, the UE provides the requested DNN for the SM selection function. A UE with multiple established PDU sessions may be served by different instances of SM. If the network slicing is deployed, the NSSAI is considered for SMF selection. Multiple SMFs may be selected for the same UE in a slice instance for different PDU session.
In case of deployments with SM PDU session control in the HPLMN, for one PDU session, a SMF in the serving PLMN and a SMF in the HPLMN are involved. AMF selects both the SMF in the serving PLMN and the HPLMN.

1.3 UPF selection
SMF entity performs selection of UP function considering parameters such as UE’s location information, UE’s subscription profile in SDM, capability of the UP function, the requested DNN, SSC mode selected for the requested PDU session and load balancing between UPFs.
For the 3GPP access the user plane path in the NextGen core consists of UPF. The number of UPFs for a PDU session in not imposed by the specification, but in this stage shall support at least deployments with one single UPF used to serve a given PDU session. 
For UE with multiple PDU sessions there is no need for mandatory “convergence point” similar to the SGW. In other words, going out of the AN, the user plane paths of different PDU sessions belonging to the same UE may be completely disjoint. 

In case of home routed roaming case, at least an UPF in the serving PLMN and at least an UPF in the HPLMN are involved. The SMF in the serving PLMN selects the UPF(s) in the serving PLMN and the SMF in the HPLMN selects the UPF(s) in the HPLMN.
A UPF may be selected for the PDU session to perform uplink classifier functionality (UL CL). In this case, at least 2 UPF are selected for the same PDU session, one UPF providing UL CL that allows steering local traffic to local service and another UPF providing IP anchoring functionality. Both UL CL UP function and IP anchor function are controlled by SMF. The UL CL UO function can be dynamically added and removed in the data path by the SMF.
Multi-homed PDU session may be used to support IPv6 PDU session. Both the branching point and the IP anchors are controlled by SMF. A branching point for a given session maybe inserted or removed by the SMF on demand. 
1.4 PCF selection

The PCF selection is reference to selection of PCRF which is described in TS 23.401.
2. Proposal

It is proposed to add the following texts into Annex of the NextGen TS 23.xxx.
* * * First change* * * *
6.2
Network function selection
6.2.1
AMF selection function
The AMF selection function selects an available AMF for serving a UE. The AMF selection function should consider the network topology, load information and network slicing information. 

An old valid temp ID is provided to the 5G RAN for AMF selection. If a valid temp ID is provided to 5G RAN and the 5G RAN can reach the AMF which is associated with the temp ID, then the AMF is selected for the UE.
If the network slicing is deployed, a NSSAI is provided to 5G RAN as well for AMF selection. If UE does not provide a temp ID or UE provides a temp ID but the 5G RAN can not reach an AMF which is associated with the temp ID, the NSSAI is used for AMF selection. If there is no AMF related to the NSSAI, a default AMF is selected by the 5G RAN.

When a 5G RAN selects an AMF, the selection shall achieve load balancing.

When an AMF selects a target AMF, the selection function performs a simple load balancing between the possible target AMF. If the network slicing is deployed, the possible target AMF selected by source AMF is typically restricted to AMF with the NSSAI.

6.2.2
SMF selection function

The SMF selection function selects one or more SMF function to management the PDU session connection to the UE. The SMF selection is performed in AMF.

The SMF selection should consider the network topology, i.e. the selected SMF serves the UE’s location, load balancing between SMFs, and UE subscription profile in the SDM. To establish connectivity with a data network, the UE provides the requested DNN for the SM selection function. A UE with multiple established PDU sessions may be served by different instances of SM. If the network slicing is deployed, the NSSAI is considered for SMF selection. Multiple SMFs may be selected for the same UE in a slice instance for different PDU session.

In case of deployments with SM PDU session control in the HPLMN, for one PDU session, a SMF in the serving PLMN and a SMF in the HPLMN are involved. AMF selects both the SMF in the serving PLMN and the HPLMN.

6.2.3 
UPF selection

SMF entity performs selection of UP function considering parameters such as UE’s location information, UE’s subscription profile in SDM, capability of the UP function, the requested DNN, SSC mode selected for the requested PDU session and load balancing between UPFs.

For the 3GPP access the user plane path in the NextGen core consists of UPF. The number of UPFs for a PDU session in not imposed by the specification, but in this stage shall support at least deployments with one single UPF used to serve a given PDU session. 

For UE with multiple PDU sessions there is no need for mandatory “convergence point” similar to the SGW. In other words, going out of the AN, the user plane paths of different PDU sessions belonging to the same UE may be completely disjoint. 

In case of home routed roaming case, at least an UPF in the serving PLMN and at least an UPF in the HPLMN are involved. The SMF in the serving PLMN selects the UPF(s) in the serving PLMN and the SMF in the HPLMN selects the UPF(s) in the HPLMN.

A UPF may be selected for the PDU session to perform uplink classifier functionality (UL CL). In this case, at least 2 UPF are selected for the same PDU session, one UPF providing UL CL that allows steering local traffic to local service and another UPF providing IP anchoring functionality. Both UL CL UP function and IP anchor function are controlled by SMF. The UL CL UO function can be dynamically added and removed in the data path by the SMF.

Multi-homed PDU session may be used to support IPv6 PDU session. Both the branching point and the IP anchors are controlled by SMF. A branching point for a given session maybe inserted or removed by the SMF on demand.

6.2.4
PCF selection
The PCF selection is reference to selection of PCRF which is described in TS 23.401.
* * * End of the change* * * *
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