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[bookmark: _Toc27846555][bookmark: _Toc36187680][bookmark: _Toc45183584][bookmark: _Toc47342426][bookmark: _Toc51769126][bookmark: _Toc145935676]5.6.2	Interaction between AMF and SMF
The AMF and SMF are separate Network Functions.
N1 related interaction with SMF is as follows:
-	The single N1 termination point is located in AMF. The AMF forwards SM related NAS information to the SMF based on the PDU Session ID in the NAS message. Further SM NAS exchanges (e.g. SM NAS message responses) for N1 NAS signalling received by the AMF over an access (e.g. 3GPP access or non-3GPP access) are transported over the same access.
-	The serving PLMN ensures that subsequent SM NAS exchanges (e.g. SM NAS message responses) for N1 NAS signalling received by the AMF over an access (e.g. 3GPP access or non-3GPP access) are transported over the same access.
-	SMF handles the Session management part of NAS signalling exchanged with the UE.
-	The UE shall only initiate PDU Session Establishment in RM-REGISTERED state.
-	When a SMF has been selected to serve a specific PDU Session, AMF has to ensure that all NAS signalling related with this PDU Session is handled by the same SMF instance.
-	Upon successful PDU Session Establishment, the AMF and SMF stores the Access Type that the PDU Session is associated.
N11 related interaction with SMF is as follows:
-	The AMF reports the reachability of the UE based on a subscription from the SMF, including:
-	The UE location information with respect to the area of interest indicated by the SMF.
-	The SMF indicates to AMF when a PDU Session has been released.
-	Upon successful PDU Session Establishment, AMF stores the identification of serving SMF of UE and SMF stores the identification of serving AMF of UE including the AMF set. When trying to reach the AMF serving the UE, the SMF may need to apply the behaviour described for "the other CP NFs" in clause 5.21.
N2 related interaction with SMF is as follows:
-	Some N2 signalling (such as handover related signalling) may require the action of both AMF and SMF. In such case, the AMF is responsible to ensure the coordination between AMF and SMF. The AMF may forward the SM N2 signalling towards the corresponding SMF based on the PDU Session ID in N2 signalling.
-	SMF shall provide PDU Session Type together with PDU Session ID to NG-RAN, in order to facilitate NG-RAN to apply suitable header compression mechanism to packet of different PDU type. Details refer to TS 38.413 [34].
N3 related interaction with SMF is as follows:
-	Selective activation and deactivation of UP connection of existing PDU Session is defined in clause 5.6.8.
N4 related interaction with SMF is as follows:
-	When it is made aware by the UPF that some DL data has arrived for a UE without downlink N3 tunnel information, the SMF interacts with the AMF to initiate Network Triggered Service Request procedure. In this case, if the SMF is aware that the UE is unreachable or if the UE is reachable only for regulatory prioritized service and the PDU Session is not for regulatory prioritized service, then the SMF shall not inform DL data notification to the AMF
The AMF is responsible of selecting the SMF per procedures described in clause 6.3.2. For this purpose, it gets subscription data from the UDM that are defined in that clause. Furthermore, it retrieves the subscribed UE-AMBR from the UDM, and optionally dynamic serving network UE-AMBR from PCF based on operator local policy, and sends to the (R)AN as defined in clause 5.7.2
AMF-SMF interactions to support LADN or LADN per DNN and S-NSSAI are defined in clause 5.6.5 and in clause 5.6.5a.
In order to support charging and to fulfil regulatory requirement (in order to provide NPLI (Network Provided Location Information) as defined in TS 23.228 [15]) related with the set-up, modification and release of IMS Voice calls or with SMS transfer the following applies
-	At the time of the PDU Session Establishment, the AMF provides the SMF with the PEI of the UE if the PEI is available at the AMF.
-	When it forwards UL NAS or N2 signalling to a peer NF (e.g. to SMF or to SMSF) or during the UP connection activation of a PDU Session, the AMF provides any User Location Information it has received from the 5G-AN as well as the Access Type (3GPP - Non 3GPP) of the AN over which it has received the UL NAS or N2 signalling. The AMF also provides the corresponding UE Time Zone. In addition, in order to fulfil regulatory requirement (i.e. providing Network Provided Location Information (NPLI), as defined in TS 23.228 [15]) when the access is non-3GPP, the AMF may also provide the last known 3GPP access User Location Information with its age, if the UE is still attached to the same AMF for 3GPP access (i.e. valid User Location Information).
The User Location Information, the access type and the UE Time Zone may be further provided by SMF to PCF. The PCF may get this information from the SMF in order to provide NPLI to applications (such as IMS) that have requested it.
The User Location Information may correspond to:
-	In the case of 3GPP access: TAI, Cell-Id. The AMF includes only the Primary Cell-Id even if it had received also the Cell-Id of the Primary cell in the Secondary RAN node from NG-RAN.
-	In the case of Untrusted non-3GPP access: TAI, the UE local IP address used to reach the N3IWF and optionally the UDP source port number if NAT is detected.
-	In the case of Trusted non-3GPP access: TAI, TNAP/TWAP Identifier, the UE/N5CW device local IP address used to reach the TNGF/TWIF and optionally the UDP source port number if NAT is detected.
	When the UE uses WLAN based on IEEE 802.11 technology to reach the TNGF, the TNAP Identifier shall include the SSID of the access point to which the UE is attached. The TNAP Identifier shall include at least one of the following elements, unless otherwise determined by the TWAN operator's policies:
-	the BSSID (see IEEE Std 802.11-2012 [106]);
-	civic address information of the TNAP to which the UE is attached.
	The TWAP Identifier shall include the SSID of the access point to which the NC5W is attached. The TWAP Identifier shall also include at least one of the following elements, unless otherwise determined by the TWAN operator's policies:
-	the BSSID (see IEEE Std 802.11-2012 [106]);
-	civic address information of the TWAP to which the UE is attached.
NOTE 1:	The SSID can be the same for several TNAPs/TWAPs and SSID only cannot provide a location, but it might be sufficient for charging.
NOTE 2:	the BSSID associated with a TNAP/TWAP is assumed to be static.
-	In the case of W-5GAN access: The User Location Information for W-5GAN is defined in TS 23.316 [84].
When the SMF receives a request to provide Access Network Information reporting while there is no action to carry out towards the 5G-AN or the UE (e.g. no QoS Flow to create / Update / modify), the SMF may request User Location Information from the AMF.
The interaction between AMF and SMF(s) for the case of a I-SMF insertion, relocation or removal for a PDU session is described in clause 5.34.

* * * * Start of Next Change * * * *
[bookmark: _Toc145935683][bookmark: _Hlk146555909]5.6.5a	Supporting LADN per DNN and S-NSSAI
The 5GS may support LADN per DNN and S-NSSAI, and the functions specified in clause 5.6.5 are used (with the extension to apply per DNN and S-NSSAI whenever applicable) with the following enhancements:
-	The UE indicates the support of LADN per DNN and S-NSSAI in the UE MM Core Network Capability of the Registration Request message.
-	The LADN service area can be provisioned for a group (e.g. 5G VN group) or an individual subscriber using UDM/NEF parameter provisioning service triggered by AF request as described in clause 4.15.6 of TS 23.502 [3].
-	LADN service area per DNN and S-NSSAI may be configured in the AMF. The LADN service area may also be provided to AMF as part of the subscription data from UDM.
-	The LADN Service Area Information provided to the UE is determined by AMF, based on the Registration Area that the AMF assigns to the UE and either the local configured LADN service area or the LADN service area received from UDM. In case there is both a configured LADN service area and a LADN service area received from UDM, the AMF decides based on operator configuration which one takes precedence.
-	If the UE indicates support of LADN per DNN and S-NSSAI, the AMF may provide the LADN Service Area Information per LADN DNN and S-NSSAI to the UE.
-	If the UE does not indicate support of LADN per DNN and S-NSSAI and the AMF has a LADN service area for the DNN as well as a LADN service area for the DNN and S-NSSAI, the AMF may determine the LADN Service Area Information per LADN DNN sent to UE using the LADN service area for the DNN as described in clause 5.6.5.
-	If the UE does not indicate support of LADN per DNN and S-NSSAI and the AMF has no LADN service area for the DNN but there is a LADN service area for the DNN and S-NSSAI, then the AMF may determine the LADN Service Area Information per LADN DNN sent to UE using this LADN service area for the DNN and S-NSSAI as the LADN service area for that DNN as described in clause 5.6.5 if the UE is not subscribed to the same DNN for multiple S-NSSAI(s) (i.e. the UE is subscribed to the DNN for a single S-NSSAI only).
NOTE:	In order to serve the UEs that do not support LADN per DNN and S-NSSAIs, the operator can avoid using the same DNN for multiple S-NSSAIs if LADN service area is configured per DNN and S-NSSAI.
-	If the UE does not indicate support of LADN per DNN and S-NSSAI and the AMF neither has a LADN service area for the DNN nor has a LADN service area for the DNN and S-NSSAI, the AMF shall not provide any LADN Information to the UE.
-	The AMF enforces the LADN Service Area per LADN DNN and S-NSSAI in the same way as is described in clause 5.6.5 with the difference that the LADN service area is defined per DNN and S-NSSAI.
-	The UE enforces the LADN Service Area per LADN DNN and S-NSSAI, if received from the AMF, in the same way as is described in clause 5.6.5 with the difference that the LADN service area is defined per DNN and S-NSSAI.
[bookmark: _Hlk146720387]-	If the AMF enforces the LADN Service Area per LADN DNN and S-NSSAI for the UE, the AMF indicates to the SMF during PDU Session Establishment/PDU Session Modification that the PDU Session is subject to LADN per LADN DNN and S-NSSAI. If indicated by AMF at PDU Session Establishment that PDU Session is subject to LADN per LADN DNN and S-NSSAI, the SMF configures the DNN of PDU Session as LADN DNN and subscribes to "UE mobility event notification" for reporting UE presence in Area of Interest by providing LADN DNN and S-NSSAI to the AMF as described in clauses 5.6.11 and 5.3.4.4.

* * * * Start of Next Change * * * *
[bookmark: _Toc20150184][bookmark: _Toc27846992][bookmark: _Toc36188123][bookmark: _Toc45184030][bookmark: _Toc47342872][bookmark: _Toc51769574][bookmark: _Toc145936320]6.2.1	AMF
The Access and Mobility Management function (AMF) includes the following functionality. Some or all of the AMF functionalities may be supported in a single instance of an AMF:
-	Termination of RAN CP interface (N2).
-	Termination of NAS (N1), NAS ciphering and integrity protection.
-	Registration management.
-	Connection management.
-	Reachability management.
-	Mobility Management.
-	Lawful intercept (for AMF events and interface to LI System).
-	Provide transport for SM messages between UE and SMF.
-	Transparent proxy for routing SM messages.
-	Access Authentication.
-	Access Authorization.
-	Provide transport for SMS messages between UE and SMSF.
-	Security Anchor Functionality (SEAF) as specified in TS 33.501 [29].
-	Location Services management for regulatory services.
-	Provide transport for Location Services messages between UE and LMF as well as between RAN and LMF.
-	EPS Bearer ID allocation for interworking with EPS.
-	UE mobility event notification.
-	S-NSSAIs per TA mapping notification.
-	Support for Control Plane CIoT 5GS Optimisation.
-	Support for User Plane CIoT 5GS Optimisation.
-	Support for restriction of use of Enhanced Coverage.
-	Provisioning of external parameters (Expected UE Behaviour parameters or Network Configuration parameters).
-	Support for Network Slice-Specific Authentication and Authorization.
-	Support for charging.
-	Controlling the 5G access stratum-based time distribution based on UE's subscription data.
-	Controlling the gNB's time synchronization status reporting and subscription.
NOTE 1:	Regardless of the number of Network functions, there is only one NAS interface instance per access network between the UE and the CN, terminated at one of the Network functions that implements at least NAS security and Mobility Management.
In addition to the functionalities of the AMF described above, the AMF may include the following functionality to support non-3GPP access networks:
-	Support of N2 interface with N3IWF/TNGF. Over this interface, some information (e.g. 3GPP Cell Identification) and procedures (e.g. Handover related) defined over 3GPP access may not apply, and non-3GPP access specific information may be applied that do not apply to 3GPP accesses.
-	Support of NAS signalling with a UE over N3IWF/TNGF. Some procedures supported by NAS signalling over 3GPP access may be not applicable to untrusted non-3GPP (e.g. Paging) access.
-	Support of authentication of UEs connected over N3IWF/TNGF.
-	Management of mobility, authentication, and separate security context state(s) of a UE connected via a non-3GPP access or connected via a 3GPP access and a non-3GPP access simultaneously.
-	Support as described in clause 5.3.2.3 a co-ordinated RM management context valid over a 3GPP access and a Non 3GPP access.
-	Support as described in clause 5.3.3.4 dedicated CM management contexts for the UE for connectivity over non-3GPP access.
-	Determine whether the serving N3IWF/TNGF is appropriate based on the slices supported by the N3IWFs/TNGFs as specified in clause 6.3.6 and clause 6.3.12 respectively.
NOTE 2:	Not all of the functionalities are required to be supported in an instance of a Network Slice.
In addition to the functionalities of the AMF described above, the AMF may include policy related functionalities as described in clause 6.2.8 of TS 23.503 [45].
[bookmark: _Toc20150185][bookmark: _Toc27846993]The AMF uses the N14 interface for AMF re-allocation and AMF to AMF information transfer. This interface may be either intra-PLMN or inter-PLMN (e.g. in the case of inter-PLMN mobility).
[bookmark: _Toc36188124]In addition to the functionality of the AMF described above, the AMF may include the following functionality to support monitoring in roaming scenarios:
-	Normalization of reports according to roaming agreements between VPLMN and HPLMN (e.g. change the location granularity in a report from cell level to a level that is appropriate for the HPLMN); and
-	Generation of charging/accounting information for Monitoring Event Reports that are sent to the HPLMN.
[bookmark: _Toc45184031][bookmark: _Toc47342873][bookmark: _Toc51769575]In addition to the functionality of the AMF described above, the AMF may provide support for Network Slice restriction and Network Slice instance restriction based on NWDAF analytics.
In addition to the functionalities of the AMF described above, the AMF may provide support for the Disaster Roaming as described in clause 5.40.
In addition to the functionalities of the AMF described above, the AMF may also include following functionalities to support Network Slice Admission Control:
-	Support of NSAC for maximum number of UEs as defined in clauses 5.15.11.1 and 5.15.11.3.
In addition to the functionality of the AMF described above, the AMF may include the following functionality to support SNPNs:
-	Support for Onboarding of UEs for SNPNs.
In addition to the functionalities of the AMF described above, the AMF may also include following functionalities to support satellite backhaul:
-	Support for reporting satellite backhaul category (i.e. GEO, MEO, LEO or OTHERSAT) and its modification based on AMF local configuration to SMF as defined in clause 5.8.2.15.
In addition to the functionalities of the AMF described above, the AMF may provide support for Network Slice instance change for PDU sessions as defined in clause 5.15.5.3.
In addition to the functionalities of the AMF described above, the AMF may also support functionalities for Partial Network Slice support in a Registration Area as described in clause 5.15.17.
In addition to the functionalities of the AMF described above, the AMF may also include functionalities to support NS-AoS not matching deployed Tracking Areas as described in clause 5.15.18.
In addition to the functionalities of the AMF described above, the AMF may also include functionalities to support Network Slice Replacement as described in clause 5.15.19.
In addition to the functionalities of the AMF described above, the AMF may also include functionalities to enforce the LADN Service Area per LADN DNN and S-NSSAI for a UE as described in clause 5.6.5a, as well as to enforce the LADN Service Area per LADN DNN for a UE in clause 5.6.5.

* * * * Start of Next Change * * * *
[bookmark: _CR6_2_2][bookmark: _Toc145936321]6.2.2	SMF
The Session Management function (SMF) includes the following functionality. Some or all of the SMF functionalities may be supported in a single instance of a SMF:
-	Session Management e.g. Session Establishment, modify and release, including tunnel maintain between UPF and AN node.
-	UE IP address allocation & management (including optional Authorization). The UE IP address may be received from a UPF or from an external data network.
-	DHCPv4 (server and client) and DHCPv6 (server and client) functions.
-	Functionality to respond to Address Resolution Protocol (ARP) requests and / or IPv6 Neighbour Solicitation requests based on local cache information for the Ethernet PDUs. The SMF responds to the ARP and / or the IPv6 Neighbour Solicitation Request by providing the MAC address corresponding to the IP address sent in the request.
-	Selection and control of UP function, including controlling the UPF to proxy ARP or IPv6 Neighbour Discovery, or to forward all ARP/IPv6 Neighbour Solicitation traffic to the SMF, for Ethernet PDU Sessions.
-	Configures traffic steering at UPF to route traffic to proper destination.
-	5G VN group management, e.g. maintain the topology of the involved PSA UPFs, establish and release the N19 tunnels between PSA UPFs, configure traffic forwarding at UPF to apply local switching, N6-based forwarding or N19-based forwarding, manage traffic forwarding in the case that a SMF Set or multiple SMF Sets are serving a 5G VN.
-	Termination of interfaces towards Policy control functions.
-	Lawful intercept (for SM events and interface to LI System).
-	Support for charging.
-	Control and coordination of charging data collection at UPF.
-	Termination of SM parts of NAS messages.
-	Downlink Data Notification.
-	Initiator of AN specific SM information, sent via AMF over N2 to AN.
-	Determine SSC mode of a session.
-	Support for Control Plane CIoT 5GS Optimisation.
-	Support of header compression.
-	Act as I-SMF in deployments where I-SMF can be inserted, removed and relocated.
-	Provisioning of external parameters (Expected UE Behaviour parameters or Network Configuration parameters).
-	Support P-CSCF discovery for IMS services.
-	Act as V-SMF with following roaming functionalities:
-	Handle local enforcement to apply QoS SLAs (VPLMN).
-	Charging (VPLMN).
-	Lawful intercept (in VPLMN for SM events and interface to LI System).
-	Support for interaction with external DN for transport of signalling for PDU Session authentication/authorization by external DN.
-	Instructs UPF and NG-RAN to perform redundant transmission on N3/N9 interfaces.
-	Generation of the TSC Assistance Information based on the TSC Assistance Container received from the PCF.
-	Support for RAN feedback for BAT offset and adjusted periodicity as defined in clause 5.27.2.5.
NOTE:	Not all of the functionalities are required to be supported in an instance of a Network Slice.
In addition to the functionalities of the SMF described above, the SMF may include policy related functionalities as described in clause 6.2.2 of TS 23.503 [45].
In addition to the functionality of the SMF described above, the SMF may include the following functionality to support monitoring in roaming scenarios:
-	Normalization of reports according to roaming agreements between VPLMN and HPLMN; and
-	Generation of charging information for Monitoring Event Reports that are sent to the HPLMN.
The SMF may also include following functionalities to support Edge Computing enhancements (further defined in TS 23.548 [130]):
-	Selection of EASDF and provision of its address to the UE as the DNS Server for the PDU session;
-	Usage of EASDF services as defined in TS 23.548 [130];
-	For supporting the Application Layer Architecture defined in TS 23.558 [134]: Provision and updates of ECS Address Configuration Information to the UE.
The SMF and SMF+ PGW-C may also include following functionalities to support Network Slice Admission Control:
-	Support of NSAC for maximum number of PDU sessions as defined in clauses 5.15.11.2, 5.15.11.3 and 5.15.11.5.
-	Support of NSAC for maximum number of UEs as defined in clauses 5.15.11.3 and 5.15.11.5.
-	Support of PDU Set based QoS handling as described in clause 5.37.5.
The SMF may also include following functionalities:
-	Providing per-QoS flow Non-3GPP QoS assistance information to the UE (e.g. PEGC) and formulation of the CN PDB based on non-3GPP delay budget from UE (e.g. PEGC) as described in clause 5.44.3.4.
In addition to the functionalities of the SMF described above, the SMF may also include functionalities to support Network Slice Replacement as described in clause 5.15.19.
In addition to the functionalities of the SMF described above, the SMF may also include functionalities to configure the DNN of a PDU Session as LADN DNN to support LADN per DNN and S-NSSAI as described in clauses 5.6.5a.

* * * * End of Changes * * * *

