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Abstract of the contribution: This contribution proposes to update clauses related to network slicing after introducing standalone NSSF.
1 Discussion

We have reached a consensus in last #120 meeting, NSSF is a standalone network function which can support network slice instance selection. In this contribution, we propose to update 5.15 Network Slicing and the other related chapters to support standalone NSSF.
2
Proposal

* * * 1st Change * * *
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

5GC
5G Core Network

5GS
5G System
5G-AN
5G Access Network

5QI
5G QoS Indicator

5G-RAN
5G Radio Access Network

AF
Application Function

AMF
Access and Mobility Management Function

AS
Access Stratum

CP
Control Plane

DL
Downlink

DN
Data Network

DNN
Data Network Name

FQDN
Fully Qualified Domain Name
GFBR
Guaranteed Flow Bit Rate

LADN
Local Area Data Network

MFBR
Maximum Flow Bit Rate
MICO
Mobile Initiated Connection Only

NAI
Network Access Identifier

NEF
Network Exposure Function

NF
Network Function

NR
New Radio

NRF
Network Repository Function
NSSF
Network Slice Selection Function
NSI
Network Slice Instance

NSI-ID
Network Slice Instance Identifier
PCF
Policy Control Function

PEI
Permanent Equipment Identifier

PFDF
Packet Flow Description Function

QFI
QoS Flow Identity
QoE
Quality of Experience

SA NR
Standalone New Radio

SBA
Service Based Architecture

SBI
Service Based Interface5G

SDSF
Structured Data Storage Function

SMF
Session Management Function

SUPI
Subscriber Permanent Identifier
UDSF
Unstructured Data Storage Function

UL
Uplink

UL CL
Uplink Classifier

UPF
User Plane Function
* * * 2nd Change * * *
4.2.2
Network Functions and entities

The 5G System architecture consists of the following network functions (NF). The functional description of these network functions is specified in clause 6.

-
Authentication Server Function (AUSF)

-
Core Access and Mobility Management Function (AMF)

-
Data network (DN), e.g. operator services, Internet access or 3rd party services

-
Structured Data Storage network function (SDSF)

-
Unstructured Data Storage network function (UDSF)

-
Network Exposure Function (NEF)

-
NF Repository Function (NRF)

-
Policy Control function (PCF)

-
Session Management Function (SMF)

-
Unified Data Management (UDM)

-
User plane Function (UPF)
-
Application Function (AF)
-
User Equipment (UE)

-
(Radio) Access Network ((R)AN)
-
Network Slice Selection Function (NSSF)
* * * 3rd Change * * *
4.2.3
Non-roaming reference architecture

Figure 4.2.3-1 depicts the non-roaming reference architecture with service-based interfaces within the Control Plane.
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Figure 4.2.3-1: 5G System Service-based architecture

Figure 4.2.3-2 depicts the 5G System architecture in the non-roaming case, using the reference point representation showing how various network functions interact with each other.
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Figure 4.2.3-2: Non-Roaming 5G System Architecture in reference point representation

NOTE 2:
N9, N14 are not shown in all other figures however they may also be applicable for other scenarios.

NOTE 3:
For the sake of clarity of the point-to-point diagrams, the UDSF, SDSF, NEF and NRF have not been depicted. However, all depicted Network Functions can interact with the UDSF, NEF and NRF as necessary.
NOTE 4:
The UDM contains UDR. For clarity, the UDR and its connections with other NFs, e.g. PCF, are not depicted in the point-to-point and service-based architecture diagrams.
* * * 4th Change * * *
4.2.6
Service-based interfaces

The 5G System Architecture contains the following service-based interfaces:

Namf:
Service-based interface exhibited by AMF.

Nsmf:
Service-based interface exhibited by SMF.

Nnef:
Service-based interface exhibited by NEF.

Npcf:
Service-based interface exhibited by PCF.

Nudm:
Service-based interface exhibited by UDM.

Naf:
Service-based interface exhibited by AF.

Nnrf:
Service-based interface exhibited by NRF.

Nausf:
Service-based interface exhibited by AUSF.
Nnssf:
Service-based interface exhibited by NSSF.
* * * 5th Change * * *
4.2.7
Reference points

The 5G System Architecture contains the following reference points:

N1:
Reference point between the UE and the AMF.

N2:
Reference point between the (R)AN and the AMF.

N3:
Reference point between the (R)AN and the UPF.

N4:
Reference point between the SMF and the UPF.

N5:
Reference point between the PCF and an AF.

N6:
Reference point between the UPF and a Data Network.

NOTE:
The traffic forwarding details of N6 between a UPF acting as an uplink classifier and a local data network will not be specified in this release.

N7:
Reference point between the SMF and the PCF.

N7r:
Reference point between the PCF in the visited network and the PCF in the home network.

N8:
Reference point between the UDM and the AMF.
N9:
Reference point between two Core UPFs.

N10:
Reference point between the UDM and the SMF.

N11:
Reference point between the AMF and the SMF.

N12:
Reference point between AMF and AUSF.

N13:
Reference point between the UDM and Authentication Server function the AUSF.

N14:
Reference point between two AMFs.

N15:
Reference point between the PCF and the AMF in case of non-roaming scenario, PCF in the visited network and AMF in case of roaming scenario.

N16:
Reference point between two SMFs, (in roaming case between SMF in the visited network and the SMF in the home network).
N17:
Reference point between AMF and EIR.

N18:
Reference point between any NF and UDSF.

N19:
Reference point between NEF and SDSF.
N19:
Reference point between NSSF and AMF.
Editor's note:
The nature of N18 is FFS and it will be determined in coordination with Stage 3 groups. Depending on the conclusion, the N18 reference point may need to be renamed.
Editor's note:
Whether the N19 reference point between the NEF and the SDSF is a service-based interface or not is FFS. Depending on the conclusion the N19 reference point may also be renamed.
* * * 6th Change * * *
5.15.5.x NSSF support for network slice instance selection

When UE initially registers in the network with or without requested NSSAI, RAN forward the registration request to an AMF. AMF will then forward the registration request with UE’s subscribed NSSAI retrieved from UDM to NSSF. Based on UE’s subscribed NSSAI, requested NSSAI (if have), registration area and local policy, NSSF determines allowed NSSAI. Then NSSF determines the serving NSI based on allowed NSSAI, and respond the allowed NSSAI and NSI-ID of serving NSI in UE’s registration area to AMF.
NRF maintains a mapping between NSI-ID and all the serving AMF-ID(s) in each network slice instance. The initial AMF first sends a NF discovery request to NRF with NSI-ID retrieved from NSSF to get a list of the target AMF-ID(s), and then the initial AMF will initiate AMF relocation procedure with received information via the RAN or via direct signalling between the initial AMF and the target AMF. UE authentication is performed in the target AMF.
5.15.5.x NSSF support for update of serving network slice instance for a S-NSSAI
The mapping between S-NASSI and NSI-ID can be changed due to the operational policy of operators. When the mapping changes, NSSF can notify AMFs on the change, which can be retrieved from NRF. Notified AMFs can de-register UE or be relocated to proper AMFs, which can be retrieved from NRF. 
5.15.5.x Network slicing support for update of mapping between AMF and NSI
The mapping between AMF and NSI-ID can be changed due to the operational policy of operators. When the mapping changes, OAM can notify AMFs on the change, which can be retrieved from NRF. Notified AMFs can de-register registered UE or be relocated to proper AMFs related to updated NSI-ID, which can be retrieved from NRF.
* * * 7th Change * * *
6.2.X
NSSF

The Network Slice Selection Function (NSSF) supports the following functionality:

-
Maintain the mapping between S-NSSAI and active NSI-ID (in specific PLMN and registration area).

-
Maintain network slice selection local policy.
-
Maintain the NRF(s) information related to each NSI, if need.
-
Determine a allowed NSSAI based on requested NASSI, subscribed NSSAI

-
Select the serving network slice instance (i.e., NSI-ID)based on allowed S-NSSAI, the mapping between S-NSSAI and active NSI-ID, registration area, and local policy.
-  Notify to affected AMFs on the change of the mapping between S-NSSAI and active NSI-ID
* * * 8th Change * * *
6.2.6
NRF
The NF Repository Function (NRF) supports the following functionality:

-
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.
-
Maintains the information of available NF instances and their supported services.
-
Maintains the mapping of NSI-ID and all NF instances in that network slice instance.
NOTE:
Whether NRF is an enhancement of DNS server is to be determined during Stage 3.

Editor's note:
Whether NRF is used only for NF instance discovery or both NF discovery and selection is FFS.

Editor's note:
Whether Network repository function (NRF) is an enhancement of DNS server will be determined by CT WGs.
* * * End of Changes * * *
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