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4.5.1
Subscriber Data Update Notification to AMF

Whenever the user profile is changed for a user in the UDM/UDR, and the changes affect the user profile in the AMF, the UDM shall notify these changes to the affected AMF by the means of invoking Nudm_SDM_UpdateNotification service operation. Then the AMF adds or modifies the user profile.

The Nudm_SDM_UpdateNotification service operation specified in clause 5.2.3.3 is used by the UDM to update subscriber data stored in the AMF.

The AMF initiates appropriate action according to the changed subscriber data, e.g. including:

-
initiating an AMF initiated Deregistration procedure if the updated subscription data indicates the UE is not allowed to roam in this network; and

-
update UE context stored at AN to modify the subscribed UE-AMBR.

***********Next Change******************

4.5.3
Purge of subscriber data in AMF

An AMF may, as an implementation option, purge the subscriber data and MM context of a UE after the implicit or explicit Deregistration of the UE. In this case, the AMF shall unsubscribe and deregister from the UDM, where UDM may further do correspond operation from UDR  by the means of following "Purge of subscriber data in AMF" procedure.
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Figure 4.5.3-1: Purge of Subscriber Data in AMF
1.
After purging the subscriber data and MM context of a deregistered UE, the AMF unsubscribes to changes to subscription data using Nudm_SDM_Unsubscribe request operation (see clause 5.2.3.3.4), for the data the AMF has previously subscribed (see clause 4.2.2.2.2, step 14b). The UDM unsubscribes the AMF from the data indicated.
The UDM may unsubscribe to changes to subscription data from UDR by using Nudr_DM_Unsubscribe for the data the UDM has previously subscribed (see clause 4.2.2.2.2, step 14b).  
2.
The UDM sends a response back using Nudm_SDM_Unsubscribe response operation.

3.
The AMF deregisters from UDM using Nudm_UECM_Deregistration request (SUPI, NF ID, Access Type) operation (see clause 5.2.3.2.3). The UDM may update UE context in UDR by Nudr_DM_Update (SUPI, Subscription Data, UE context in AMF data). 
4.
The UDM sets the UE Purged flag associated with the Access Type and acknowledges with a Nudm_UECM_Deregistration response operation.

***********Next Change******************

4.9.1.3.3
Execution phase
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Figure 4.9.1.3.3-1: inter NG-RAN node N2 based handover, execution phase

NOTE:
Registration of serving AMF with the UDM is not shown in the figure for brevity.

1.
S-AMF to S-RAN: Handover Command (Target to Source transparent container, PDU Sessions failed to be setup list, SM forwarding info list).

Target to Source transparent container is forwarded as received from S-AMF.


The SM forwarding info list includes T-RAN SM N3 forwarding info list for direct forwarding or S-UPF SM N3 forwarding info list for indirect data forwarding

S-RAN uses the PDU Sessions failed to be setup list and the indicated reason for failure to decide whether to proceed with the N2 Handover procedure.

2.
S-RAN to UE: Handover Command (UE container).

UE container is a UE part of the Target to Source transparent container which is sent transparently from T-RAN via AMF to S-RAN and is provided to the UE by the S-RAN.

3.
Uplink packets are sent from T-RAN to T-UPF and UPF (PSA). Downlink packets are sent from UPF (PSA) to S-RAN via S-UPF. The S-RAN should start forwarding of downlink data from the S-RAN towards the T-RAN for QoS Flows subject to data forwarding. This may be either direct (step 3a) or indirect forwarding (step 3b).

4.
UE to T-RAN: Handover Confirm.

After the UE has successfully synchronized to the target cell, it sends a Handover Confirm message to the T-RAN. Handover is by this message considered as successful by the UE.

5.
T-RAN to T-AMF: Handover Notify.

Handover is by this message considered as successful in T-RAN.

6a.
[Conditional]T-AMF to S-AMF: Namf_Communication_N2InfoNotify.


The T-AMF notifies to the S-AMF about the N2 handover notify received from the T-RAN by invoking the Namf_Communication_N2InfoNotify.


A timer in S-AMF is started to supervise when resources in S-RAN shall be release.
6b.
[Conditional]S-AMF to T-AMF: Namf_Communication_N2InfoNotify ACK.


The S-AMF acknowledges by sending the Namf_Communication_N2InfoNotify ACK to the T-AMF.
6c.
[Conditional] S-AMF to SMF: Nsmf_PDUSession_ReleaseSMContext Request (SUPI, PDU Session ID).

If the PDU Session(s) is not accepted by the T-AMF (e.g. associated S-NSSAI is not available in the T-AMF), S-AMF triggers PDU Session Release procedure as specified in clause 4.3.4.2 after the S-AMF is notified for the reception of N2 Handover Notify in step 6a.
7.
T-AMF to SMF: Nsmf_PDUSession_UpdateSMContext Request (Handover Complete indication for PDU Session ID).

Handover Complete is sent per each PDU Session to the corresponding SMF to indicate the success of the N2 Handover.


T-AMF also registers itself as the serving AMF with the UDM by using Nudm_UECM_Registration. UDM may update UE context in registered T-AMF in UDR, by Nudr_DM_Update (SUPI, Subscription Data, UE context in AMF data).

When an Nsmf_PDUSession_UpdateSMContext Response message arrived too late during the handover preparation phase (see step 8 of clause 4.9.1.3.2), or the PDU Session with SMF involvement is not accepted by T-RAN, Nsmf_PDUSession_UpdateSMContext Request (SUPI, PDU Session ID, Cause). is sent to the corresponding SMF allowing the SMF to deallocate a possibly allocated N3 UP address and Tunnel ID of the selected UPF. A PDU Session handled by that SMF is considered deactivated and handover attempt is terminated for that PDU Session.
8a.
[Conditional] SMF to T-UPF (intermediate): N4 Session Modification Request.


If new T-UPF is inserted or an existing intermediate S-UPF is relocated, the SMF shall send N4 Session Modification Request indicating DL AN Tunnel Info of T-RAN to the T-UPF.

8b.
[Conditional] T-UPF to SMF: N4 Session Modification Response.


The T-UPF acknowledges by sending N4 Session Modification Response message to SMF.
9a.
[Conditional] SMF to S-UPF (intermediate): N4 Session Modification Request.


If UPF is not relocated, the SMF shall send N4 Session Modification Request indicating DL AN Tunnel Info of T-RAN to the S-UPF.

9b.
[Conditional] S-UPF to SMF: N4 Session Modification Response.


The S-UPF acknowledges by sending N4 Session Modification Response message to SMF.

10a.
[Conditional] SMF to UPF (PSA): N4 Session Modification Request.


For non-roaming or local breakout roaming scenario, the SMF sends N4 Session Modification Request message to PDU Session Anchor UPF, UPF (PSA), providing N3 AN Tunnel Info of T-RAN or the DL CN Tunnel Info of T-UPF if a new T-UPF is inserted or an existing intermediate S-UPF is relocated. If the existing intermediate S-UPF terminating to N9 toward the H-UPF (PDU Session Anchor) is relocated for the home routed roaming scenario, the V-SMF invokes an Nsmf_PDUSession_Update Request service operation toward the H-SMF.


If T-UPF is not inserted or an existing intermediate S-UPF is not relocated, steps 10a and step 10b are skipped.
10b.
[Conditional] UPF (PSA) to SMF: N4 Session Modification Response.


The UPF (PSA) sends N4 Session Modification Response message to SMF. In order to assist the reordering function in the T-RAN, the UPF (PSA) sends one or more "end marker" packets for each N3 tunnel on the old path immediately after switching the path, the source RAN shall forward the "end marker" packets to the target RAN. At this point, UPF (PSA) starts sending downlink packets to the T-RAN, via T-UPF if a new T-UPF is inserted or an existing intermediate S-UPF is relocated. In case of home routed roaming scenario, the H-SMF responds with the Nsmf_PDUSession_Update Response service operation once the H-UPF (PDU Session Anchor) is updated with the UL tunnel information of the T-UPF.


When there are multiple UPFs(PSA), step 10a and step 10b are performed for each UPFs(PSA).
11.
SMF to T-AMF: Nsmf_PDUSession_UpdateSMContext Response (PDU Session ID).


SMF confirms reception of Handover Complete.

12.
The UE initiates Mobility Registration Update procedure as described in clause 4.2.2.2.2.


The target AMF knows that it is a Handover procedure and therefore the target AMF performs only a subset of the Registration procedure, specifically the steps 4, 5, and 10 in the Registration procedure for the context transfer between source AMF and target AMF are skipped.

13a.
[Conditional] SMF to S-UPF (intermediate): N4 Session Release Request.


If there is a source intermediate UPF, the SMF initiates resource release, after timer in step 7 or indirect data forwarding timer expires, by sending an N4 Session Release Request (Release Cause) to source UPF. This message is also used to release the indirect data forwarding resource in S-UPF.
13b.
S-UPF to SMF: N4 Session Release Response.


The S-UPF acknowledges with an N4 Session Release Response message to confirm the release of resources.


In case of indirect data forwarding, the resource of indirect data forwarding is also released.
14a.
AMF to S-RAN: UE Context Release Command ().


After the timer in step 6a expires, the AMF sends UE Context Release Command.

14b.
S-RAN to AMF: UE Context Release Complete ().


The source RAN releases its resources related to the UE and responds with a UE Context Release Complete () message.

15a.
[Conditional] SMF to T-UPF: N4 Session Modification Request.

If indirect forwarding applies and UPF is relocated, after timer of indirect data forwarding expires, the SMF sends N4 Session Modification Request to T-UPF to release the indirect data forwarding resource.
15b.
[Conditional] T-UPF to SMF: N4 Session Modification Response.

The T-UPF acknowledges with an N4 Session Modification Response message to confirm the release of indirect data forwarding resources.
If the AMF is subscribed to Mobility Event by other NFs, the AMF notifies the event to the corresponding NFs by invoking the Namf_EventExposure_Notify service operation as described in clause 4.15.4.
***********Next Change******************

4.11.1.3.3
EPS to 5GS Mobility Registration Procedure (Idle and Connected State) using N26 interface
Figure 4.11.1.3.3-1 describes the mobility procedure from EPS to 5GS when N26 is supported for idle and connected states.
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Figure 4.11.1.3.3-1: EPS to 5GS mobility for single-registration mode with N26 interface

1.
The Registration procedure is triggered, e.g. the UE moves into 5G RAN coverage. Step 2 to 9 except step 5, 6 and 8 follow the Registration procedure in clause 4.2.2 with following enhancement.

2.
The UE sends Registration Request additionally including a TAU request message integrity protected using the EPS security context (for further security verification by the MME). The UE also includes a 5G-GUTI mapped from EPS GUTI as the old GUTI. The Registration type is set to "Mobility Registration Update" and the UE indicates in the Registration Request message that the UE is moving from EPC. For idle mode mobility, if the UE holds a native 5G-GUTI then the UE includes the GUAMI part of the native 5G-GUTI in RRC to enable the RAN to route the Registration Request to the same AMF (if available). The UE also includes the native 5G-GUTI as an additional GUTI in the Registration Request. The additional GUTI enables the AMF to retrieve the UE's MM context from the old AMF (if available). The UE includes at least the S-NSSAIs associated with the established PDN connections in the Requested NSSAI in RRC and NAS. The UE also includes the list of PDU Session IDs and related S-NSSAIs in the Registration request.


The UE integrity protects the Registration Request message using a 5G security context (if available).

3-4.
Steps 2-3 of clause 4.2.2.2.2 are performed.
Step 5, 6 and 8 are not performed when this procedure is part of EPS to 5GS handover.

5.
The target AMF derives the MME address and 4G GUTI from the old 5G-GUTI and sends Context Request to MME including EPS GUTI mapped from 5G-GUTI and the TAU request message according to TS 23.401 [13].

6.
The MME verifies the integrity protection of the TAU message and returns the UE context to the AMF according to TS 23.401 [13]. If the verification of the integrity protection fails, the MME returns an appropriate error cause. The AMF converts the received EPS MM Context into the 5GS MM Context. The UE context includes IMSI, ME Identity, UE security context, UE Network Capability, and EPS Bearer context(s). An EPS Bearer context includes the SMF + PGW-C address and APN.

7.
Steps 8-9 of clause 4.2.2.2.2 are optionally performed.

8.
The target AMF sends Context Acknowledge (Serving GW change indication) to MME according to TS 23.401 [13].

9.
Steps 11-12 of clause 4.2.2.2.2 are optionally performed.

Step 10, 12, 13 are performed only if the target AMF is different from the old AMF and the old AMF is in the same PLMN as the target AMF.

10.
If the UE' additional 5G-GUTI was included in the Registration Request, the target AMF shall invoke the Namf_Communication_UEContextTransfer to the old AMF identified by the additional 5G-GUTI, to request the UE's SUPI and MM Context. The old AMF associated to the additional 5G-GUTI also transfers the event subscriptions information by each consumer NF and the list of SM PDU Session ID / associated SMF ID, for the UE, to the target AMF.

11.
Steps 13-14c of clause 4.2.2.2.2 are performed, with the following difference: if MM context retrieved from the old AMF indicates non-3GPP access, then the target AMF indicates to the UDM that the target AMF identity to be registered in the UDM applies to both 3GPP and non-3GPP accesses.

12.  The old AMF unsubscribes with the UDM for subscription data using Nudm_SDM_Unsubscribe. The UDM may unsubscribe to changes for the same data from UDR by using Nudr_DM_Unsubscribe. 
13.
. The UDM invokes Nudm_UECM_DeregistrationNotification to the old AMF. The UDM may update UE context in AMF information from UDR by Nudr_DM_Update. 
14.
Steps 16-20 of clause 4.2.2.2.2 are optionally performed (initiated by target AMF) with the following addition:


In the home-routed roaming case, the AMF selects V-SMFs based on the S-NSSAIs received from the UE.

AMF sends Nsmf_PDU_Session_UpdateSMContext to the PGW-C+SMF and indicates whether User plane connection needs to be established based on active flag setting in the Registration request message. The AMF provides the EPS Bearer Identity of the default bearer to the PGW-C+SMF. This step is performed for each default EPS bearer ID and the corresponding PGW-C+SMF address/ID in the UE context the AMF received in Step 6. The AMF omits the PDU Session ID in the request.


The SMF finds the corresponding PDU Session based on the default EPS bearer ID in the request. The SMF allocates its local resources and sends session modification request message to UPF(s). UPF(s) respond to the SMF with session modification response to the SMF(s). The SMF(s) updates its SM contexts and returns a Nsmf_PDU_Session_UpdateSMContextResponse message including N2 SM Context to the AMF depending on the need to establish User plane connection. The SMF responds with the PDU Session ID corresponding to the default EPS bearer ID in the request. The AMF stores an association of the PDU Session ID and the SMF ID.

In case the PDN Type of a PDN Connection in EPS is non-IP, and it was originally established as Ethernet PDU Session when UE was camping in 5GS (known based on local context information that was set to PDU Session Type Ethernet in UE and SMF), the PDU Session Type in 5GS shall be set to Ethernet by the SMF and UE. In case the PDN type of a PDN Connection in EPS is non-IP, and is locally associated in UE and SMF to PDU Session Type Unstructured, the PDU Session Type in 5GS shall be set to Unstructured by the SMF and UE.
15.
After the HSS/UDM receives the Registration from AMF, it performs Cancel Location towards MME.

16.
The MME sends Cancel Location Ack to HSS/UDM.

Step 17 and 18 follow the steps 21 and 22 of Registration procedure in clause 4.2.2.2.2. The Registration Accept message shall include the updated 5G-GUTI that the UE will use to access 5GC via 3GPP or non-3GPP.

If a native 5G security for 3GPP access is available in the AMF (or has been retrieved from the old AMF), the AMF may continue to use this security context. Otherwise, the AMF shall either create the mapped security context based on the EPS security context obtained from the MME or initiate an authentication of the UE.

***********Next Change******************

5.2.3.3
Nudm_SubscriberDataManagement (SDM) Service
5.2.3.3.1
General

Subscription data types used in the Nudm_SubscriberDataManagement Service are defined in Table 5.2.3.3.1-1 below.

Table 5.2.3.3.1-1: Subscription data types
	Subscription data type
	Field
	Description

	Access and Mobility Subscription data (data needed for UE Registration and Mobility Management)
	GPSI List
	List of the GPSI (Generic Public Subscription Identifier) used both inside and outside of the 3GPP system to address a 3GPP subscription.

	
	PEI / PEI Format
	Permanent Equipment Identifier and PEI format being used.

	
	Internal Group ID-list
	List of the subscribed internal group(s) that the UE belongs to.

	
	Subscribed-UE-AMBR
	The Maximum Aggregated uplink and downlink MBRs to be shared across all Non-GBR QoS Flows according to the subscription of the user.

	
	Subscribed S-NSSAIs
	The Network Slices that the UE subscribes to.

	
	Default S-NSSAIs
	The default Network Slices configured for the UE if no valid S-NSSAI provided.

	
	RAT restriction
	3GPP Radio Access Technology(ies) not allowed the UE to access.

	
	Forbidden area
	Defines areas in which the UE is not permitted to initiate any communication with the network.

	
	Service Area Restriction
	Indicates Allowed areas in which the UE is permitted to initiate communication with the network, and Non-allowed areas in which the UE and the network are not allowed to initiate Service Request or SM signalling to obtain user services.

	
	Core Network type restriction
	Defines whether UE is allowed to connect to 5GC for this PLMN.

	
	RFSP Index
	An index to specific RRM configuration in the RAN.

	
	Subscribed Periodic Registration Timer
	Indicates a subscribed Periodic Registration Timer value.

	
	Homogenous Support of IMS Voice over PS Sessions
	Indicates per UE if "IMS Voice over PS Sessions" is homogeneously supported in all TAs in the serving AMF or homogeneously not supported, or, support is non-homogeneous/unknown.

	UE context in AMF data
	SUPI
	Key

	
	AMF
	Allocated AMF for the registered UE. Include AMF address and AMF NF Id.

	
	Access Type
	3GPP or non-3GPP access through this AMF

	SMF Selection Subscription data (data needed for SMF Selection as described in clause 6.3.2 of TS 23.501 [2])
	Subscribed DNN list
	List of the subscribed DNNs for the UE.

	
	Default DNN
	The default DNN if the UE does not provide a valid DNN.

	
	LBO Roaming Information
	Indicates whether LBO roaming is allowed per DNN, or per (S-NSSAI, subscribed DNN)

	SMS Management Subscription data (data needed for SMSF Registration)
	 FFS
	

	Session Management Subscription data (data needed for PDU Session Establishment)
	Session Management Subscription data contains one or more S-NSSAI level subscription data:

	
	S-NSSAI
	Indicates the value of the S-NSSAI.

	
	Subscribed DNN list
	List of the subscribed DNNs for the S-NSSAI.

	
	Default DNN
	The default DNN if the UE does not provide a valid DNN for the S-NSSAI.

	
	For each DNN in S-NSSAI level subscription data:

	
	UE Address
	Indicates the subscribed static IP address(es) or the IPv4 or IPv6 type PDU Sessions accessing the DNN, S-NSSAI.

	
	Allowed PDU Session Types
	Indicates the allowed PDU Session Types (IPv4, Ipv6, Ethernet, and Unstructured) for the DNN, S-NSSAI.

	
	Default PDU Session Type
	Indicates the default PDU Session Type for the DNN, S-NSSAI.

	
	Allowed SSC modes
	Indicates the allowed SSC modes for the DNN, S-NSSAI.

	
	Default SSC mode
	Indicate the default SSC mode for the DNN, S-NSSAI.

	
	5GS Subscribed QoS profile
	The QoS Flow level QoS parameter values (5QI and ARP) for the DNN, S-NSSAI (see clause 5.7.2.7 of TS 23.501 [2]).

	
	Subscribed-Session-AMBR
	The maximum aggregated uplink and downlink MBRs to be shared across all Non-GBR QoS Flows in each PDU Session, which are established for the DNN, S-NSSAI.


Editor's note:
The listed fields for each subscription data type are non-exhaustive and additional contents are FFS.
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9. step 11-12 of figure 4.2.2.2.2-1 in Registration Procedure
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11. step 13-14c of figure 4.2.2.2.2-1 in Registration Procedure







14. steps 16-20 of figure 4.2.2.2.2-1 in Registration Procedure












_1572764809.vsd
UDM


AMF


3. Nudm_UECM_Deregistration request


4. Nudm_UECM_Deregistration response


1. Nudm_SDM_Unsubscribe request


2. Nudm_SDM_Unsubscribe response



