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1. Introduction
 This is the companion PCR proposal for the NSRF as described in S2-171744. 
2. Proposal

It is proposed to add the following text to clause 5.15 in TS 23.501.

Start Of Changes

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

FQDN
Fully Qualified Domain Name
GFBR
Guaranteed Flow Bit Rate

MFBR
Maximum Flow Bit Rate
MICO
Mobile Initiated Connection Only

NEF
Network Exposure Function

NF
Network Function

NR
New Radio

NRF
Network Repository Function
NSRF
Network Slice Repository Function
PCF
Policy Control Function

QFI
QoS Flow Identity
PFDF
Packet Flow Description Function

QoE
Quality of Experience

SA NR
Standalone New Radio

SDSF
Structured Data Storage Function

SMF
Session Management Function

UDSF
Unstructured Data Storage Function

UL
Uplink

UPF
User Plane Function

Second Changes

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)
-
Network Slice Repository Function (NSRF)
-
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)

Third Changes

5.15.1.x
Network Slicing Reference Architecture
An additional network function, Network Slice Repository Function (NSRF) is added to the basic 5GC architecture to support network slicing. 

The purpose of NSRF supports the following major functions:

· It has the overall view of the system-wide AMF topology with their corresponding serving network slice instances for a given PLMN 
· More specifically, NSRF is aware of  the set of active network slice instance(s) that are available for their respective serving registration areas,  and for which core network entry point (i.e. AMF) that is accessible to the specific set of core part of the network slice instance(s) as well as  the serving NRF(s) for the corresponding core part of the network slice instance(s).
NOTE: AMF/AMF-pool may not necessary serve every single slice within the PLMN.  It is operator’s deployment decision.
· It supports slice-level service mapping to select the target network slice instance (may be from a set of network slice instances) for given S-NSSAI by taking into account also the serving MNO, Service or OTT providers, UE's location, time window etc.   
· It enforces the operator configured PLMN specific slice-level policy control. For example, policy such as priority or security for determining the co-existence considerations of accessing multiple slices irrespective of which the UE accesses to the slices.  
· It supports slice-level statistic collection across the AMFs which serve the particular slice for its serving PLMN (e.g. collecting the number of UEs being assigned to a particular network slice instance)
Further details on how NSRF supports the UE registration and PDU session establishment procedures in case of network slicing are described in the later sub-clause. 
The following Figures 5.15.1.x-1 and  5.15.1.x-2 depict the non-roaming architecture with the support of NSRF in service based representation and reference point representation, respectively. 
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Figure 5.15.1.x-1: 5G System Non-roaming Service-based architecture with Network Slicing support 

Network slicing architecture introduces one new service-based interface: 
Nnsrf: 
Service-based interface exhibited by NSRF
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Figure 5.15.1.x-2: 5G System Non-roaming Reference Point based architecture with Network Slicing support 

Network slicing architecture introduces one new reference point: 

N20: 
Reference point between AMF and NSRF.
Forth Change
5.15.5.x
NSRF supports for AMF during network slice registration 
When the serving AMF receives the Requested NSSAI from the UE, it consults with UDM for the UE’s subscriptions including the subscribed NSSAI info.  Serving AMF will then present the Requested and the Subscribed NSSAI info together with the UE’s service area to the NSRF for Network-slice Availability Checking Request.   NSRF will then perform the mapping of the Requested and the Subscribed NSSAI info according to the latest slice topology  to determine the corresponding network slice instances’ availability at the UE’s service area.  

Upon the completion of the NSSAI mapping and availability checking, the NSRF will then respond to the AMF for the Allowed NSSAI, the identification of the corresponding network slice instances and their respective serving NRFs; also, the related slice-level policies (e.g. relative priorities across the network slice, individual slicing access policy etc.) as well as the possible indication of the new serving AMF. 

When the serving AMF receives the Network-slice Availability Checking Response, it updates the UE’s context with the responded information which will be used to support the subsequent PDU session establishment or TAU procedure. If the new serving AMF is indicated, it will then trigger the AMF relocation procedure as described in the later clause. 

5.15.5.x.1

AMF network slicing topology update

AMF is aware of itself for which network slice instance (s) that it serves.  NSRF has the overall view of AMF-to-network slice instances mapping in the system and hence, it is aware of for which the network slice instance(s) that the AMF serves.  When the AMF-to-network slice topology or related slice-level control policy has changed, the corresponding NSSAI may also be changed.  NSRF would know which target AMF is affected and it can "push" the topology changes to the affected AMF(s).  

In case that, the given network slice instance is no longer served by the corresponding AMF due to the topology change.  When the PDU Session Request arrives to the serving AMF with the requested NSSAI, the serving AMF will look up the UE’s context for the corresponding network slicing related context which was cached from prior successful registration , the serving AMF will then recognize if it is continued to serve the target network slice instance for the incoming Requested NSSAI.  If the current serving AMF is no longer serving the expected target network slice instance, the serving AMF will then consult with the NSRF again to look for the proper new serving AMF.  

Fifth Change
5.15.6
Network Slicing Support for Roaming 

For roaming scenarios, the network slice specific network functions in VPLMN and HPLMN are selected based on the S-NSSAI provided by the UE during PDU connection establishment as following.

· If a standardized S-NSSAI is used, then selections of slice specific NF instances are done by each PLMN based on the provided S-NSSAI.

· Otherwise, the VPLMN maps the S-NSSAI of HPLMN to a S-NSSAI of VPLMN based on roaming agreement (including mapping to a default S-NSSAI of VPLMN). The selection of slice specific NF instance in VPLMN are done based on the S-NSSAI of VPLMN, and the selection of any slice specific NF instance in HPLMN are based on the S-NSSAI of HPLMN.

Editor’s Note: The case where the HPLMN (based on roaming agreements) configured non-standard S-NSSAI values of the VPLMN in the Configured NSSAI for that PLMN is FFS
5.15.6.1
Network Slicing Roaming Architecture 

Figure 5.15.6.1-1 depicts the 5G System roaming architecture with network slicing in case of local breakout with service-based interfaces within the Control Plane.


[image: image3.emf]NRF UDM

Npcf

Nnrf

PCF

Nudm

UE (R)AN UPF DN

N

1

N

2

N3

N6

AMF SMF

PCF

Namf Nsmf

Npcf

NRF

Nnrf

N

4

AUSF

Nnef

Nausf

NEF

Nnef

NEF

VPLMN

HPLMN

AF

Naf

NSRF NSRF

Nnsrf

NSRF NSRF

Nnsrf


Figure 5.15.6.1-1 Roaming 5G System architecture with Network Slicing - local breakout scenario with AF in VPLMN in service-based interface representation

Figure 4.2.4-2 depicts the 5G System roaming architecture with local breakout with AF in HPLMN in service-based interfaces within the Control Plane.
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Figure 5.15.6.1-2 Roaming 5G System architecture with network slicing - local breakout scenario with AF in HPLMN in service-based interface representation

Figure 5.15.6.1-3  depicts the 5G System roaming architecture with network slicing in case of home routed scenario when service-based interfaces within the Control Plane.
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Figure 5.15.6.1-3 Roaming 5G System architecture with network slicing - home routed scenario in service-based interface representation

Figure 5.15.6.1-4 depicts 5G System roaming architecture with network slicing in case of local break out scenario with AF in VPLMN using the reference point representation.
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Figure 5.15.6.1-4: Roaming 5G System architecture - local breakout scenario with AF in VPLMN in reference point representation
Network slicing roaming architecture introduces one new roaming reference point: 
N21: 
Reference point between vNSRF and hNSRF.
Figure 5.15.6.1-5 depicts 5G System roaming architecture with network slicing in case of local break out scenario with AF in the HPLMN using the reference point representation.
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Figure 5.15.6.1-5: Roaming 5G System architecture with network slicing -local breakout scenario with AF in the HPLMN in reference point representation

Following figure 5.15.6.1-6 depicts the 5G System roaming architecture with network slicing in case of home routed scenario using the reference point representation.
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Figure 5.15.6.1-6: Roaming 5G System architecture with network slicing -Home routed scenario in reference point representation

5.15.6.2
NSRF roaming supports for AMF during network slice registration 
When the serving vAMF receives the Requested NSSAI from the UE, it consults with UDM at the hPLMN for the UE’s subscriptions including the subscribed NSSAI info.  Serving vAMF will then present the Requested and the Subscribed NSSAI info together with the UE’s service area to the vNSRF for Network-slice Availability Checking Request.   vNSRF will then communicate with the hNSRF to perform the mapping of the Requested and the Subscribed NSSAI info according to the latest slice topology in the hPLMN and vPLMN to determine the corresponding network slice instances’ availability at the UE’s service area.  

Upon the completion of the NSSAI mapping and availability checking at the hNSRF, the hNSRF will then respond to the vNSRF for the Allowed NSSAI, the identification of the corresponding home core part of the network slice instances and their respective serving hNRFs; also, the related slice-level policies (e.g. relative priorities across the network slice, individual slicing access policy etc.). 

When the serving vNSRF receives the Network-slice Availability Checking Response, it then determines the availability of its corresponding visited core part of the network slice instances and their corresponding serving vNRFs as well as the possible indication of the new serving vAMF prior to responding to the vAMF.   

When the vAMF receives the  Network-slice Availability Checking Response from its vNSRF, it updates the UE’s context with the responded information which will be used to support the subsequent PDU session establishment or TAU procedure. If the new serving AMF is indicated, it will then trigger the AMF relocation procedure as described in the later clause. 
End Of Changes
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