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Abstract of the contribution: This contribution propose to describe Network Function selection upon the TS 23.501 skeleton for 5G System Architecture.
1. [bookmark: copyrightaddon][bookmark: _Toc469290853]Introduction
The NF selection function provides the way to discover and select the target network function. In this paper, we introduce how the NF selection function works in general. And, for some NF selections such as AMF, SMF and UPF detail behaviours are proposed.
In general NF selection function can be implemented in the requesting NF itself or in the NRF(Network Function Repository function) or the request network function selects a network function out of the candidates the NRF responds. 
To use NRF for the NF selection, whenever network function instances deploying/updating/removing, the NRF maintains their functions and supporting services and their status (e.g. capability, load information, location, topology, etc).
Depending on the NF selection function’s usage scenario or network deployment, NF selection function’s implementation alternative can be restricted. For example, when the RAN node selects an AMF, NRF is not used for NF selection function.  
In this paper, we propose how NF selection function works including NF selection for AMF, SMF and UPF.
 
For AMF selection function,
· Usage scenarios: 
· initial NAS message routing in the (R)AN node; or
· an AMF relocation and initial attach messages redirection
· how to select: 
· in case that RAN node selects an AMF, the routing information(e.g. temporary UE ID assigned during the previous registration or the requesting service types) is delivered to the RAN together with the initial NAS messages. Such routing information can be used for AMF selection. 
· In addition, need to consider some other aspects such as Load balancing, UE location, NW topology, etc
· UE stickiness problem, non-3gpp access, interworking with EPC capabilities etc. should be considered also. Such aspects would be written as FFS for now 
For SMF selection function,
· Usage scenarios: 
· when PDU session establishment the AMF selects an SMF; 
· Especially, in roaming scenario, both h-SMF and v-SMF are selected; or 
· When the SMF need to be relocated due to UE mobility the AMF selects a target SMF.
· how to select: 
· when the requested DNN is allowed by the UE subscription, SM service identification (e.g. SM-NSSI, DNN) may be considered for SMF selection.
· In addition, need to consider some other aspects such as Load balancing, UE location, NW topology, etc
· Interworking with EPC capabilities etc. should be considered also. Such aspects would be written as FFS for now.

For UPF selection function,
· Usage scenarios: 
· when PDU session establishment the SMF selects a UPF; 
· when the UPF need to be relocated due to UE mobility the SMF selects a target UPF.
· how to select: 
· for each PDU session, SM service identification(i.e. SM-NSSI, DNN, SSC mode, whether local data network service is allowed or not, whether UL-CL function is required or not, etc) and UE location  may be considered for SMF selection.
· In addition, need to consider some other aspects such as Load balancing, NW topology, etc
· Interworking with EPC capabilities etc. should be considered also. Such aspects would be written as FFS for now.
The other network function selection will be added if needed.
2. Text Proposal
It is proposed to discuss and approve the following text to the TS 23.501 “System Architecture for 5G System; Stage 2”.

*** start of the 1st change ***
6.	Network functions
Editor’s notes: This should include Network functions, functionalities and NF selection functionality etc.
[bookmark: _Toc469290854]6.1	<NF name> Functional description
Editor’s notes: This should include various network functions in the architecture, features and functionalities supported.
[bookmark: _Toc469290855]6.2	Network function selection
Editor’s notes:This should include NF selection procedure for various NF selection.
A network function selects some proper peer network functions to provide or continue the services for serving a UE. (e.g. (R)AN selects an proper AMF to serve the UE. When the serving AMF redirects the attach request message during initial attach, the serving AMF selects a proper target AMF. AMF selects a proper SMF for the UE to obtain IP or non-IP connectivity for the services flows. SMF selects proper UPF(s) for the UE to get appropriate services, etc)
When a network function need NF discovery and selection, the NF selection function selects proper target network function’s address or identification, considering some information such as UE subscription information, candidate target network function’s load information, network topology, UE location, etc..
The NF selection function can be implemented in the requesting network function itself or in the Network Repository function (NRF) or the request network function selects a network function out of the candidates the NRF responds. 
NOTE: which implementation is applicable to NF selection is decided for each usage scenario.
For the use case that NF selection is done via the NRF, when network function instances deploying/updating/removing, the NRF maintains their functions and supporting services and their status (e.g. load information, location, topology, etc). However, the NRF does not maintain any UE specific information.
NOTE: how the NRF provides the NF selection services in detail is to be solved in stage 3.
6.2.1	AMF selection function
AMF selection is used in the following situations:
1) when the UE sends an initial NAS message to the CN, the (R)AN shall select an appropriate AMF;or
2) when an AMF need to be relocated or initial attach messages need to be re-directed, the serving AMF shall select an appropriate AMF;
If the (R)AN has received some NAS routing information(e.g. temporary UE ID) from the UE, the AMF selection function shall use the routing information. If the (R)AN has not received any NAS routing information or the AMF selection function fails to discover a proper AMF satisfying the whole NAS routing information the UE sent, it may select a default AMF or a second best AMF.
NOTE: when the RAN selects an AMF, the NRF is not used for the AMF selection.
The AMF selection function considers network topology, i.e. the selection may prefer AMFs with service areas that reduce the probability of changing the AMF considering the UE's location and AMF service areas. And, load balancing between candidate target AMFs shall be considered also.
Editor’s notes: How to solve stickiness problem is to be solved when a RAN node select an AMF. It may depend on RAN3 WG.
Editor’s notes: How the interworking with EPC can be considered is to be added depending on the discussion ‘interworking with EPC’. 
Editor’s notes: for non-3gpp access, how the N3IWF should select an AMF is discussed together with the non-3gpp access solutions. 
When the network slice feature is used, additionally the followings are considered;
a) once the UE attaches initially, the (R)AN should select the AMF using the NSSAI which the UE requests, but if the (R)AN node cannot understand the NSSAI or any NSSAI is not included in the UE initial registration request message, it selects a default AMF. If the(R)AN node cannot find any proper AMFs which matches the requested NSSAI, the (R)AN node selects an second best AMF supporting a part of the NSSAI only; and
b) when the AMF needs AMF relocation(e.g. the serving AMF redirects  the initial attach request to the selected target AMF), the AMF selection function uses the NSSAI, which is agreed during the UE registration, to select a proper AMF. 
Editor’s notes: the detail description can be updated depending on the network slice discussion. 
6.2.3	SMF selection function
SMF selection is used in the following situations:
1) when a PDU session is established, the AMF shall select a proper SMF for the PDU session; 
2) especially in case of roaming, the AMF shall select a h-SMF in the home PLMN as well as a v-SMF in the serving PLMN; and
3) due to UE mobility when the serving SMF need to be relocated, the AMF shall select a proper target SMF.
The SMF selection function selects a proper SMF, considering the SM service identification (e.g. SM NSSAI, DNN) after the AMF confirms that the requested DNN is allowed to use by UE subscription information received from UDM. If the UE does not provide any DNN in the PDU session establishment request, the default DNN in the UE subscription data received from UDM as can be used. In addition, the UE location (e.g. TAI, or cell ID), network topology and load balancing among the candidate target SMFs should be considered also on the SMF selection. 
The SMF selection function is used to ensure that all TAs in the TA list belong to the same SMF’s service area.
In roaming case, for a PDU session establishment, the AMF selects a h-SMF in the home PLMN as well as a v-SMF in the serving PLMN, because even if the requested DNN is allowed for LBO by UE subscription information, the v-SMF may request home-routed for the PDU session. 
Editor’s notes: How or whether the interworking function aspects can be considered is discussed together with the interworking solutions. 

6.2.4	UPF selection function
UPF selection is used in the following situations:
1) when a PDU session is established, the SMF shall select  proper UPF(s) for the PDU session in the same PLMN; and 
2) due to UE mobility when the PDU session is modified and the UPF need to be relocated, the SMF shall select a proper target UPF.
For each PDU session the UPF selection function selects proper UPF(s) considering the SM service identification (e.g. SM-NSSI, DNN, SSC mode, whether local data network service is allowed or not, whether UL CL function is required or not, etc.)  and UE location (e.g. TAI, or cell ID). In addition, network topology and load balancing among the candidate target UPFs should be considered also on the UPF selection. 
Editor’s notes: the detail description can be updated depending on the network slice discussion. 
The UPF selection function is used to ensure that all TAs in the TA list belong to the same UPF’s service area. 
Editor’s notes: How the interworking with EPC can be considered is to be added depending on the discussion ‘interworking with EPC’. 
*** End of the 1st change ***
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