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Abstract of the contribution: This contribution discusses SMF selection and proposes a description for SMF selection functionality in 23.501.
Introduction

The following conclusions have been made in TR 23.799 related to NF selection (copy-paste from 23.799):
Clause 8.4:

-
A UE with multiple established PDU sessions may be served by different instances of SMF. The MMF selects the SMF functions for the PDU sessions. MMF may select different SMF functions for different PDU sessions.
a)
The UE provides SM service identification information together with a request for a new PDU session. Even though AMF does not understand SM related NAS signaling, AMF has to understand and handle SM-SI to use it to determine a SMF for a new PDU session
b)
SM service identification may contain:

-
slicing related information (defined as part of the Key Issue on slicing).

-
The Data Network Name (DNN).
NOTE 20:
If the UE does not provide the DNN or slicing related information, the AMF uses default values received as part of subscription data.
c)
The AMF uses SM service identification together with subscription information received from SDM when selecting a SMF instance for a new PDU session.
-
Subscription data required by AMF and SMF:

a
AMF  needs to get:

i
Access and Mobility control subscription data  (to be defined as part of the KI 3).

ii
Subscription data related with routing of SM related NAS signalling. These data are needed by the AMF e.g. to select a SMF in the appropriate network slice. They e.g. indicate which DNN are allowed for the UE, the default DNN of the UE and for each DNN:

1.
Information related with the slice(s) over which the DN is reachable.

2.
Whether LBO may apply to a PDU session towards this DNN.

· 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.

Clause 8.7: 

-
The NF selection and discovery shall be supported to enable NF selection and discovery, including:
-
The NF selection and discovery function maintains the function profile of the deployed NF instances, e.g. the type of the NF, network slice related information which the NF belongs to.

-
When deploying/removing one NF instance, the information of the NF instance is updated.
-
One NF shall be able to utilize the type of the NF (e.g. SMF, PCF, etc)and other service parameters (including network slice related parameters) to discover the expected NF instance (s), and the NF selection and discovery function provides the IP address or the FQDN of NF instance(s) to the NF.
NOTE 4:
The network slice related information/parameters are determined in the key issue #1.
NOTE 5:
whether it utilizes the NF Repository function or an enhancement of the DNS server to reach this functionality is left for CT WG to determine.
Clause 8.12:

-
The NF Repository Function (NRF) supports the following functionality:

-
Maintain the deployed NF Instance information when deploying/updating/removing NF instances;

-
Supports service discovery function. Receive NF Discovery Request from NF instance, and provides the information of the discovered NF instances (be discovered) to the NF instance.

NOTE 7:
Whether NRF is an enhancement of DNS server is to be determined during Stage 3.
Discussion
Based on the conclusions in TS 23.799 (clauses 8.4, 8.7, 8.12), the following information is considered when selecting SMF:

· DNN that may be provided by UE 

· Slicing related information (S-NSSAI) that may be provided by UE 

· Subscription data including: list of subscribed DNNs as well as which of these is the default DNN. For each DNN it is also indicated what slice(s) over which the DN is reachable as well as whether LBO is allowed. 

One aspect that was not discussed much during the study phase is whether the existing PDU Sessions for a UE are taken into account. For example, under what conditions should AMF select the same SMF as is already used by an existing PDU Session? In our view it is beneficial to select the same SMF for new PDU Sessions to the same DNN and slice, e.g. for the following reasons:

- 
Potential correlation needs between PDU Sessions to the same DNN and slice can be considered, e.g. for PDU Sessions of different PDU types.

-
Less signalling load in case of handovers, transitions to/from IDLE state etc since fewer SMFs would need to notify by the AMF for UEs that have multiple PDU Sessions to the same DNN/slice
The AMF also needs to select the same SMF for a PDU Session that is handed over between access types, e.g. between 3GPP and non-3GPP access, in order to provide session continuity.
Proposal
It is proposed to agree the following changes to TS 23.501:

**** First Change ****

5.2.x
Network function selection

5.2.x.y
SMF selection function

The SMF selection function is supported by the AMF and is used to allocate an SMF that shall manage the PDU Session. The selection function uses information provided by the UE, subscriber information provided by the UDM and possibly additional criteria such as local policies.  

The SMF selection function in the AMF may utilize the Network Repository Function to discover the SMF instance(s). The NRF provides the IP address or the FQDN of SMF instance(s) to the AMF.

NOTE: 
Further details of NRF is specified in 3GPP TS 23.501 [x]. 

Editor’s note: Whether the Network repository function (NRF) is an enhancement of DNS server will be determined by CT WGs. A proper reference will be added once this is available in stage 3.

The SMF selection function in AMF is applicable to both 3GPP access and non-3GPP access. 

The DN subscription contexts provided to AMF from the UDM contain the following information used with SMF selection:

-
list of subscribed DNNs and an indication for each DNN whether the PDU Session is allowed to be handled in the VPLMN or whether the PDU Session shall be home routed.

- 
indication of which DNN is the default DNN

- 
subscribed and default NW slice and information on which combinations of NW slice and DNN is allowed 

Editor’s note: It is FFS whether DN subscription context may contain a wild card DNN (in which case a PDU Session may be established towards any APN requested by the UE).

If there is an existing PDU Session to the same DNN and S-NSSAI used to derive the SMF, the same SMF shall be selected.

The UE may provide SM service identification information together with a request for a new PDU session. The AMF uses the SM service identification when selecting SMF. The SM service identification may contain:

-
The Data Network Name (DNN).

-
Slicing related information

Editor’s note: Detailing of the slicing information provided by the UE is FFS

If the UE does not provide DNN, the AMF uses the default DNN as provided in the subscription data. 

If the UE does not provide slicing related information, and the operator deploys NW slicing, the AMF uses the default slicing information as provided in the subscription data.

If the UDM provides a DN subscription context that allows for handling the PDU Session in the visited PLMN (i.e. using LBO) for this DNN and, optionally, the AMF is configured to know that the visited VPLMN has a suitable roaming agreement with the HPLMN of the UE, the SMF selection function selects an SMF from the visited PLMN. If a visited SMF cannot be derived, or if the subscription does not allow for handling the PDU Session in visited PLMN using LBO, then the DNN is used to derive an SMF identity from the HPLMN.

Editor’s note: SMF selection for handovers between 3GPP and non-3GPP access is FFS

Editor’s note: Impact on SMF selection due to interworking with EPC is FFS

**** End of Changes ****
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