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[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc91148058]4.2.2	Network Functions and entities
The 5G System architecture consists of the following network functions (NF):
-	Authentication Server Function (AUSF).
-	Access and Mobility Management Function (AMF).
-	Data Network (DN), e.g. operator services, Internet access or 3rd party services.
-	Unstructured Data Storage Function (UDSF).
-	Network Exposure Function (NEF).
-	Network Repository Function (NRF).
-	Network Slice Admission Control Function (NSACF).
-	Network Slice-specific and SNPN Authentication and Authorization Function (NSSAAF).
-	Network Slice Selection Function (NSSF).
-	Policy Control Function (PCF).
-	Session Management Function (SMF).
-	Unified Data Management (UDM).
-	Unified Data Repository (UDR).
-	User Plane Function (UPF).
-	UE radio Capability Management Function (UCMF).
-	Application Function (AF).
-	User Equipment (UE).
-	(Radio) Access Network ((R)AN).
-	5G-Equipment Identity Register (5G-EIR).
-	Network Data Analytics Function (NWDAF).
-	CHarging Function (CHF).
-	Time Sensitive Networking AF (TSN AF).
-	Time Sensitive Communication and Time Synchronization Function (TSCTSF).
-	Data Collection Coordination Function (DCCF).
-	Analytics Data Repository Function (ADRF).
-	Messaging Framework Adaptor Function (MFAF).
NOTE:	The functionalities provided by DCCF and/or ADRF can also be hosted by an NWDAF.
-	Edge Application Server Discovery Function (EASDF)
The 5G System architecture also comprises the following network entities:
-	Service Communication Proxy (SCP).
-	Security Edge Protection Proxy (SEPP).
The functional descriptions of these Network Functions and entities are specified in clause 6.
-	Non-3GPP InterWorking Function (N3IWF).
-	Trusted Non-3GPP Gateway Function (TNGF).
-	Wireline Access Gateway Function (W-AGF).
[bookmark: _Toc20149633][bookmark: _Toc27846424]-	Trusted WLAN Interworking Function (TWIF).
[bookmark: _Toc36187548][bookmark: _Toc45183452][bookmark: _Toc47342294][bookmark: _Toc51768992][bookmark: _Toc91148059]4.2.3	Non-roaming reference architecture
Figure 4.2.3-1 depicts the non-roaming reference architecture. Service-based interfaces are used within the Control Plane.


[bookmark: _MON_1705485477]
Figure 4.2.3-1: 5G System architecture
NOTE:	If an SCP is deployed it can be used for indirect communication between NFs and NF services as described in Annex E. SCP does not expose services itself.
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.


NOTE 1:	N9, N14 are not shown in all other figures however they may also be applicable for other scenarios.
NOTE 2:	For the sake of clarity of the point-to-point diagrams, the UDSF, NEF and NRF have not been depicted. However, all depicted Network Functions can interact with the UDSF, UDR, NEF and NRF as necessary.
NOTE 3:	The UDM uses subscription data and authentication data and the PCF uses policy data that may be stored in UDR (refer to clause 4.2.5).
NOTE 4:	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. For more information on data storage architectures refer to clause 4.2.5.
NOTE 5:	For clarity, the NWDAF(s), DCCF, MFAF and ADRF and their connections with other NFs, are not depicted in the point-to-point and service-based architecture diagrams. For more information on network data analytics architecture refer to TS 23.288 [86].
NOTE 6:	For clarity, the 5G DDNMF and its connections with other NFs, e.g. UDM, PCF are not depicted in the point-to-point and service-based architecture diagrams. For more information on ProSe architecture refer to TS 23.304 [128].
NOTE 7:	For clarity, the TSCTSF and its connections with other NFs, e.g. PCF, NEF, UDR are not depicted in the point-to-point and service-based architecture diagrams. For more information on TSC architecture refer to clause 4.4.8.
NOTE 8:	For exposure of QoS monitoring information, direct interaction between UPF (L-PSA UPF) and Local NEF/Local AF can be supported via the Nupf interface, as described in TS 23.548 [130].
NOTE 9:	For clarity, the EASDF and its connections with SMF is not depicted in the point-to-point and service-based architecture diagrams. For more information on edge computing architecture refer to TS 23.548 [130].

Figure 4.2.3-2: Non-Roaming 5G System Architecture in reference point representation
Figure 4.2.3-3 depicts the non-roaming architecture for UEs concurrently accessing two (e.g. local and central) data networks using multiple PDU Sessions, using the reference point representation. This figure shows the architecture for multiple PDU Sessions where two SMFs are selected for the two different PDU Sessions. However, each SMF may also have the capability to control both a local and a central UPF within a PDU Session.


Figure 4.2.3-3: Applying non-roaming 5G System architecture for multiple PDU Session in reference point representation
Figure 4.2.3-4 depicts the non-roaming architecture in the case of concurrent access to two (e.g. local and central) data networks is provided within a single PDU Session, using the reference point representation.


Figure 4.2.3-4: Applying non-roaming 5G System architecture for concurrent access to two (e.g. local and central) data networks (single PDU Session option) in reference point representation
Figure 4.2.3-5 depicts the non-roaming architecture for Network Exposure Function, using reference point representation.


Figure 4.2.3-5: Non-roaming architecture for Network Exposure Function in reference point representation
NOTE 1:	In figure 4.2.3-5, Trust domain for NEF is same as Trust domain for SCEF as defined in TS 23.682 [36].
NOTE 2:	In figure 4.2.3-5, 3GPP Interface represents southbound interfaces between NEF and 5GC Network Functions e.g. N29 interface between NEF and SMF, N30 interface between NEF and PCF, etc. All southbound interfaces from NEF are not shown for the sake of simplicity.

* * * * Second change * * * *
[bookmark: _Toc20149637][bookmark: _Toc27846428][bookmark: _Toc36187552][bookmark: _Toc45183456][bookmark: _Toc47342298][bookmark: _Toc51768996][bookmark: _Toc91148063]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.
Nnsacf:	Service-based interface exhibited by NSACF.
Nnssaaf:	Service-based interface exhibited by NSSAAF.
Nnssf:	Service-based interface exhibited by NSSF.
Nausf:	Service-based interface exhibited by AUSF.
Nudr:	Service-based interface exhibited by UDR.
Nudsf:	Service-based interface exhibited by UDSF.
N5g-eir:	Service-based interface exhibited by 5G-EIR.
Nnwdaf:	Service-based interface exhibited by NWDAF.
Nchf:	Service-based interface exhibited by CHF.
Nucmf:	Service-based interface exhibited by UCMF.
Ndccf:	Service based interface exhibited by DCCF.
Nmfaf:	Service based interface exhibited by MFAF.
Nadrf:	Service based interface exhibited by ADRF.
[bookmark: _Toc20149638][bookmark: _Toc27846429][bookmark: _Toc36187553][bookmark: _Toc45183457][bookmark: _Toc47342299][bookmark: _Toc51768997]Naanf:	Service-based interface exhibited by AANF.
NOTE 1:	The Service-based interface exhibited by AANF is defined in TS 33.535 [124].
N5g-ddnmf:	Service-based interface exhibited by 5G DDNMF.
Nmbsmf:	Service-based interface exhibited by MB-SMF.
Nmbsf:	Service-based interface exhibited by MBSF.
NOTE 2:	The Service-based interfaces exhibited by MB-SMF and MBSF are defined in TS 23.247 [129].
Ntsctsf:	Service-based interface exhibited by TSCTSF.
Nbsp:	Service-based interface exhibited by an SBI capable Boostrapping Server Function in GBA.
NOTE:	The Service-based interfaces exhibited by an SBI capable Boostrapping Server Function are defined in TS 33.220 [140] and TS 33.223 [141].
Neasdf:	Service-based interface exhibited by EASDF.
NOTE X:	The Service-based interfaces exhibited by EADSF is defined in TS 23.548 [130].
[bookmark: _Toc91148064]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.
N6:	Reference point between the UPF and a Data Network.
N9:	Reference point between two UPFs.
The following reference points show the interactions that exist between the NF services in the NFs. These reference points are realized by corresponding NF service-based interfaces and by specifying the identified consumer and producer NF service as well as their interaction in order to realize a particular system procedure.
N5:	Reference point between the PCF and an AF or TSN AF.
N7:	Reference point between the SMF and the PCF.
N8:	Reference point between the UDM and the AMF.
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 the case of non-roaming scenario, PCF in the visited network and AMF in the 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).
N16a:	Reference point between SMF and I-SMF.
N17:	Reference point between AMF and 5G-EIR.
N18:	Reference point between any NF and UDSF.
N19:	Reference point between two PSA UPFs for 5G LAN-type service.
N22:	Reference point between AMF and NSSF.
N23:	Reference point between PCF and NWDAF.
N24:	Reference point between the PCF in the visited network and the PCF in the home network.
N27:	Reference point between NRF in the visited network and the NRF in the home network.
N28:	Reference point between PCF and CHF.
N29:	Reference point between NEF and SMF.
N30:	Reference point between PCF and NEF.
NOTE 1:	The functionality of N28 and N29 and N30 reference points are defined in TS 23.503 [45].
N31:	Reference point between the NSSF in the visited network and the NSSF in the home network.
NOTE 2:	In some cases, a couple of NFs may need to be associated with each other to serve a UE.
N32:	Reference point between a SEPP in one PLMN or SNPN and a SEPP in another PLMN or SNPN; or between a SEPP in a SNPN and a SEPP in a CH/DCS, where the CH/DCS contains a UDM/AUSF.
NOTE 3:	The functionality of N32 reference point is defined in TS 33.501 [29].
N33:	Reference point between NEF and AF.
N34:	Reference point between NSSF and NWDAF.
N35:	Reference point between UDM and UDR.
N36:	Reference point between PCF and UDR.
N37:	Reference point between NEF and UDR.
N38:	Reference point between I-SMFs and between V-SMFs.
N40:	Reference point between SMF and the CHF.
N41:	Reference point between AMF and CHF in HPLMN.
N42:	Reference point between AMF and CHF in VPLMN.
NOTE 4:	The functionality of N40, N41 and N42 reference points are defined in TS 32.240 [41].
N43:	Reference point between PCFs.
NOTE 5:	The functionality of N43 reference point is defined in TS 23.503 [45].
NOTE 6:	The reference points from N44 up to and including N49 are reserved for allocation and definition in TS 32.240 [41].
N50:	Reference point between AMF and the CBCF.
N51:	Reference point between AMF and NEF.
N52:	Reference point between NEF and UDM.
N55:	Reference point between AMF and the UCMF.
N56:	Reference point between NEF and the UCMF.
N57:	Reference point between AF and the UCMF.
NOTE 7:	The Public Warning System functionality of N50 reference point is defined in TS 23.041 [46].
N58:	Reference point between AMF and the NSSAAF.
N59:	Reference point between UDM and the NSSAAF.
N80:	Reference point between AMF and NSACF.
N81:	Reference point between SMF and NSACF.
N82:	Reference point between NSACF and NEF.
N83:	Reference point between AUSF and NSSAAF.
N84:	Reference point between TSCTSF and PCF.
N85:	Reference point between TSCTSF and NEF.
N86:	Reference point between TSCTSF and AF.
N87:	Reference point between TSCTSF and UDR.
Nx:	Reference point between SMF and EASDF.
NOTE 8:	The reference points from N90 up to and including N95 are reserved for allocation and definition in TS 23.503 [45].
The reference points to support SMS over NAS are listed in clause 4.4.2.2.
The reference points to support Location Services are listed in TS 23.273 [87].
The reference points to support SBA in IMS (N5, N70 and N71) are described in TS 23.228 [15].
The reference points to support AKMA (N61, N62 and N63) are described in TS 33.535 [124].
The reference points to support 5G ProSe are described in TS 23.304 [128].
The reference points to support 5G multicast-broadcast services are described in TS 23.247 [129].
The reference points to Support Uncrewed Aerial Systems (UAS) connectivity, identification and tracking are described in TS 23.256 [136].
The reference points to support SBA in GBA and GBA push (N65, N66, N67 and N68) are described in TS 33.220 [140] and TS 33.223 [141].

* * * * End of changes * * * *
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