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1. Introduction
This pCR proposes the description of the mobility procedures and related SBI services in UDICOM. 
2. Reason for Change
System procedures and related services related to mobility procedures in UDICOM are not yet defined. 
This pCR introduces the description of the system procedures and related services executed between UDM and HSS during mobility procedures between 5GC and EPC. 
3. Conclusions
The description of the system procedures and related services executed between UDM and HSS during mobility procedures between 5GC and EPC is missing.
4. Proposal
It is proposed to agree the following changes to 3GPP TS 23.362 v0.3.0.


* * * First Change * * * *
[bookmark: _Toc12529046]4.3	5GC-EPC Mobility Scenarios
[bookmark: _Toc4684817]4.3.1	General 
As defined in TS 23.501 [2], when interworking procedures with N26 are used, the UE operates in single-registration mode. For the 3GPP access, either the AMF or the MME is registered in the HSS+UDM. This implies that: 
· The registration of an MME in HSS for a UE that is capable to access the 5GC, triggers the cancellation of the AMF address for 3GPP access registered in the UDM, if any.

· The registration of an AMF in UDM for a UE that is capable to access the EPC, triggers the cancellation of the MME address registered in the HSS, if any
Clauses 4.3.2 and 4.3.3 shows the interaction between the HSS and UDM to trigger the cancelation of the registration of the old serving node in the old access domain in an interworking scenario with N26. 
NOTE: 	Interworking procedures without N26 do not require that the HSS+UDM cancels the location of the old serving node in the old access domain. 
Additionally, IP address preservation for PDU sessions that support interworking is provided to UEs during inter-system mobility procedures by storing and fetching the PGW-C+SMF FQDN for S5/S8 interface per APN/DDN via the HSS+UDM. 
Clause 4.3.4 shows the interaction between the HSS and UDM for the fetching of the PGW-C+SMF FQDN. 
4.3.2	Mobility from 5GC to EPC, with N26 
Figure 4.3.1-1 shows the interaction between the HSS and UDM in an interworking scenario with N26, when the UE attaches to the EPC.


Figure 4.3.1-1: Mobility from 5GC to EPC
1.	The HSS receives an S6a ULR request containing the IMSI of the subscriber.
The HSS stores the new MME address. If the EPC UDR is used, the HSS updates the EPS-UDR with the new MME address and reads the subscription information related to the IMSI from the EPS-UDR. 
The UE's subscription may include restriction for Core Network Type (5GC). If restriction for Core Network Type indicates that the UE can access to 5GC, it implies that the UE has 5G subscription data.
2.	The HSS responds to the MME with an S6a-ULA.
3.	If the subscription information related to the IMSI indicates that the UE has 5G subscription data, then the HSS uses the Nudm_UECM_AMFDeregistration service operation to request the UDM to cancel the registration of the user in 5GC for 3GPP access, if any. The HSS includes the user’s IMSI received in step 1 as the user’s SUPI in this request. 
4.	The UDM responds to the HSS.
The UDM checks if the user is registered in 5GC over 3GPP access. The UDM may use the 5GS-UDR to retrieve the address of the AMF for 3GPP access registered in UDM for that user, if any. If the user is registered at an AMF for 3GPP access, step 5 is executed.
5.	If there is an AMF address for 3GPP access found for the user, the UDM cancels the user registration in 5GC by sending a Nudm_UECM_DeregistrationNotification to the AMF.
[bookmark: _Toc4684818]4.3.2	Mobility from EPC to 5GC, with N26 
Figure 4.3.2-1 shows the interaction between the UDM and the HSS in an interworking scenario with N26, when the UE attaches to the 5GC.


Figure 4.3.2-1: Mobility from EPC to 5GC
1.	The UDM receives a Nudm_UECM_Registration request for 3GPP access containing the SUPI of the subscriber. In this case the SUPI shall be based on an IMSI. 
The UDM stores the new AMF address for 3GPP access. If the 5GS UDR is used, the UDM updates the 5GS-UDR with the new AMF address for 3GPP access and reads the subscription information related to the SUPI from the 5GS-UDR. 
The UE's subscription may include restriction for Core Network Type (EPC). If restriction for Core Network Type indicates that the UE can access to EPC, it implies that the UE has EPC subscription data.
2.	The UDM responds to the AMF with a Nudm_UECM_Registration Response.
3.	If the subscription information related to the SUPI indicates that the UE has EPC subscription data, then the UDM uses the Nhss_UECM_MMEDeregistration service operation to request the HSS to cancel the registration of the user in EPC, if any. The UDM includes the IMSI based SUPI received in step 1 as the user’s SUPI in this request. 
4.	The HSS responds to the UDM.
The HSS checks if the user is registered in EPC. The HSS may use the EPS-UDR to retrieve the address of the MME registered in HSS for that user, if any. If the user is registered at an MME, step 5 is executed.
5.	If there is an MME address found for the user, the HSS cancels the attachment of the IMSI in the MME by sending a CLR via the S6a interface.
[bookmark: _Toc4684819]4.3.3	Support for PDU session continuity during intersystem mobility procedures 
When the UE is connected to 5GS, the PGW-C+SMF may store in UDM the PGW-C+SMF FQDN for S5/S8 interface, within the UE context in SMF data, when the PWG-C+SMF registers in UDM. The AMF serving 3GPP access may also notify the UDM to store the association between DNN and PGW-C+SMF FQDN which supports EPS interworking as Intersystem continuity context. 
During mobility from 5GC to EPC or EPC/ePDG, the HSS uses the Nudm_SDM_Get service operation to retrieve the PGW-C+SMF FQDN for S5/S8 interface from UDM. The HSS retrieves both the UE context in SMF data and the Intersystem continuity context data from UDM. The HSS checks the Intersystem continuity context first. If no PGW-C+SMF FQDN associated with an DNN exists in Intersystem continuity context, the HSS selects one of the PGW-C+SMF FQDN for the APN from the UE context in SMF data based on operator's policy. 
[bookmark: _Hlk15309481]Figure 4.3.3-1 shows the interaction between the HSS and the UDM in an interworking scenario when the UE attaches to the EPC or EPC/ePDG.


Figure 4.3.3-1: PDU session continuity during mobility from 5GC to EPC
0.	While the UE is connected to the 5GC, the AMF and/or SMF may store in UDM the association between DNN and PGW-C+SMF FQDN which supports EPS interworking.
If the 5GS UDR is used, the UDM updates the 5GS-UDR with the DNN and PGW-C+SMF FQDN association. 
1.	The HSS receives an S6a ULR or SWx SAR request containing the IMSI of the subscriber.
The HSS reads the subscription information related to the IMSI. If the EPC-UDR is used, the HSS retrieves the subscription information from the EPS-UDR. The UE's subscription may include subscribed APNs that support interworking with 5GS. 
2.	If the subscription information related to the IMSI includes subscribed APNs that support interworking with 5GS, then the HSS uses the Nudm_SDM_Get service operation to fetch the UE context in SMF data and the Intersystem continuity context data for the user, if any. The HSS includes the user’s IMSI received in step 1 as the user’s SUPI in this request. 
3.	The UDM responds to the HSS.
The HSS checks the Intersystem continuity context first. If no PGW-C+SMF FQDN associated with an DNN exists in Intersystem continuity context, the HSS selects one of the PGW-C+SMF FQDN for the APN from the UE context in SMF data based on operator's policy. 
4.	The HSS responds to the MME with an S6a-ULA response or to the AAA with an SWx-SAA response including the PGW-C+SMF FQDN associated with subscribed APNs that support interworking with 5GS, if any. 
When the UE is connected to EPC, the MME stores in HSS the PGW-C+SMF FQDN for S5/S8 interface via S6a reference point. When the UE is connected to EPC via an ePDG, and the S6b reference point is deployed between the PGW-C+SMF and AAA, the AAA stores in HSS the PGW-C+SMF FQDN for S5/S8 interface via SWx reference point. 
NOTE: 	When S6b is not deployed between the PGW-C+SMF and AAA, the registration and de-registration of the PDN GW address is performed in the UDM using the N10 interface instead. In this case, for interworking between EPC/ePDG and 5GS the UDM is not required to contact the HSS to fetch the PDN GW address.
During mobility from EPC or EPC/ePDG to 5GC, the UDM uses the Nhss_SDM_Get service operation to retrieve the PGW-C+SMF FQDN for S5/S8 interface from HSS. 
Figure 4.3.3-2 shows the interaction between the HSS and the UDM in an interworking scenario when the UE moves from EPC or EPC/ePDG to 5GC.


Figure 4.3.3-2: PDU session continuity during mobility from EPC/ePDG to 5GC
0. While the UE is connected to the EPC or EPC/ePDG, the MME or the AAA informs the HSS of the PGW-C+SMF address and associated APN.
1. UE moves to 5G coverage, the AMF registers with the UDM using Nudm_UECM_Registration for 3GPP access.
2. The AMF retrieves the Access and Mobility Subscription data, SMF Selection Subscription data and UE context in SMF data using Nudm_SDM_Get.
3. If the subscription information related to the SUPI includes subscribed DNNs that support interworking with EPS, then the UDM uses the Nhss_SDM_Get service operation to fetch the PGW-C+SMF information.  The UDM includes the user’s IMSI derived from SUPI.
4. The HSS responds to the UDM.
5. The UDM includes the PGW-C+SMF address associated with subscribed DNNs that support interworking with EPS, if any, as UE context in SMF data in Nudm_SDM_Get_Response. 

[bookmark: _Toc12529043]* * * Next Change * * * *
[bookmark: _Toc12529056]5.1.1	General
The following table illustrates the HSS Services.
Table 5.1.1-1: NF services provided by HSS
	NF service
	Service Operations
	Operation Semantics
	Example Consumer(s)

	UE Authentication
	Get
	Request/Response
	UDM

	UECM
	MMEDeregistration
	Request/Response
	UDM

	SDM
	Get
	Request/Response
	UDM



* * * Next Change * * * *
5.1.X	Nhss_UECM service 
5.1.X.1	Nhss_UECM_MMEDeregistration service operation
Service operation name: Nhss_UECM_MMEDeregistration.
Description: The NF consumer requests the HSS to initiate cancel location to the MME serving the UE, if any. 
Inputs, Required: IMSI, deregistration reason.
Inputs, Optional: None.
Outputs, Required: Result Indication.
Outputs, Optional: None.

* * * Next Change * * * *
5.1.Y	Nhss_SDM service 
5.1.Y.1	Nhss_SDM_Get service operation
Service operation name: Nhss_SDM_Get
Description: The consumer NF gets the subscriber data indicated by the requested data type from HSS. In this release, only the PGW-C+SMF FQDN for S5/S8 interface information is supported as requested data type. 
Inputs, Required: IMSI, requested data.
Inputs, Optional: None.
Outputs, Required: The consumer NF gets the requested subscription data
Outputs, Optional: None. 
[bookmark: _Toc12529058][bookmark: _Toc11173745]* * * Next Change * * * *
[bookmark: _Toc12529059]5.2.1	General
The following table illustrates the UDM Services.
Table 5.2.1-1: NF services provided by UDM
	NF service
	Service Operations
	Operation Semantics
	Example Consumer(s)

	UECM
	P-CSCF-RestorationTrigger
	Request/Response
	HSS

	
	Get
	Request/Response
	HSS

	
	AMFDeregistration
	Request/Response
	HSS

	MT
	ProvideDomainSelectionInfo
	Request/Response
	HSS

	EventExposure
	Subscribe
	Subscribe/Notify
	HSS

	
	Notify
	
	



* * * Next Change * * * *
[bookmark: _Toc12529060]5.2.2	Nudm_UECM Context Management Restoration Trigger service operation
5.2.2.1	Nudm_UECM_P-CSCF-RestorationTrigger service operation
Service operation name: Nudm_UECM_P-CSCF-RestorationTrigger
Description: Requester NF (HSS) triggers the UDM to notify all NFs (AMF, SMF) that have previously subscribed to receive notifications for P-CSCF restoration. 
Inputs, Required: SUPI.
Inputs, Optional: None.
Outputs, Required: None.
Outputs, Optional: None. 
[bookmark: _Toc12529061]5.2.23.2	Nudm_UE Context ManagementCM_Get service operation
See 3GPP TS 23.502 [5] clause 5.2.3.2.4.
5.2.2.3	Nudm_UECM_AMFDeregistration service operation
[bookmark: historyclause][bookmark: _Toc3301752]Service operation name: Nudm_UECM_AMFDeregistration.
Description: The NF consumer requests the UDM to initiate deregistration of the AMF serving the UE, if any. 
Inputs, Required: SUPI, deregistration reason.
Inputs, Optional: None.
Outputs, Required: Result Indication.
Outputs, Optional: None.
[bookmark: _GoBack]* * * End Of Changes * * * *
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