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Discussion
As we create a 900 series TR it is good to not have any misalignment between its content and normative Solution documentation of Solution 2 in the TR 23.973. So this P-CR removes the solution description and replaces it with reference to the CT4 specifications. The titles of the specifications used in this CR is taken from the CT4 agreed UDICOM WID in C4-191307 which is expected to be approved at CT#84
Conclusion
It is proposed that the following text change is agreed in TR 23.973
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More proposed changes


[bookmark: _Toc4684807]6.2	Solution #2: Direct SBA UDM-HSS Interworking
[bookmark: _Toc4684808]6.2.1	Introduction
This solution applies to deployment scenario 1 and 2.
This solution proposes a new Service Based Interface between UDM and HSS.
[bookmark: _Toc4684809]6.2.2	High-level Description
This contribution proposes a service based interface between HSS and UDM. The architecture for this solution is outlined in the following figure:


Figure 6.2.2-1: Architecture for Direct UDM-HSS Interworking with independent UDRs


Figure 6.2.2-2: Architecture for Direct UDM-HSS Interworking with a common repository
A new reference point between UDM and HSS within the combined HSS/UDM (i.e. Nxx as depicted in Figures 6.2.2-1 and 6.2.2-2) is proposed. The new interface for interworking between HSS and UDM is proposed to be based on SBI principles.
NOTE:	The UDM and the HSS may be deployed in a stand-alone manner and could be from different vendors.
[bookmark: _Toc4684810]6.2.3	Services and Illustrated Procedures
Figure 6.2.3-1 shows a high-level illustration of the EPS/IMS and 5GS interworking procedures that requires interworking via HSS/UDM for procedures triggered from the EPS/IMS.
[bookmark: _Toc4684811]6.2.3.1	General


Figure 6.2.3-1: High Level Illustration of HSS-UDM Interworking
1.	IMS/EPC interacts with HSS over existing interfaces for the purpose of e.g. Updating Location of an MME in HSS, and/or requesting HSS to execute some actions in the access network (e.g. P-CSCF restoration) or retrieve some information from the access network (e.g. TADS or NPLI information).
2.	Depending on the type of request, the HSS may be able to serve the request and reply to the request with no interaction with UDM (e.g. for ULR from MME or P-CSCF restoration request from S-CSCF). In this case, the HSS replies the request as in step 6.
	Otherwise, the HSS interacts with UDM over the new Nxx reference point proposed in this solution using new service operations under the Nudm service set. The definition of these new service operations is out of the scope of the description of this solution.
	In either case, in a layered architecture, the HSS interacts with the 4G/IMS UDR (using Ud). The HSS does not need to retrieve any subscription data belonging to the 5G subscription profile.
3.	UDM receives the request from HSS over the new Nxx reference point and interacts with the 5GC as needed using existing defined procedures. UDM interacts with the 5G UDR (using Nudr). The UDM does not need to retrieve any subscription data belonging to the 4G/IMS subscription profile.
Editor's note:	Analysis on the existing defined procedures in UDM that are used is FFS.
	Depending on the request, UDM may omit the request to the 5GC and reply to HSS as in step 5 based on information stored under the 5GC subscription profile (e.g. in case of a TADS requests for which the AMF has already informed UDM that "Homogeneous support for Voice over IP" is supported).
	In case of P-CSCF restoration or AMF deregistration, the UDM does not wait for the acknowledgement from 5GC, it sends the response back like in step 5.
4.	5GC replies the request from UDM including the requested information (e.g. TADS, NPLI) or confirming the execution of the requested action (e.g. P-CSCF restoration, deregistration of the UE from the AMF).
5.	UDM responds to HSS including the requested information (e.g. TADS, NPLI) or confirming the execution of the requested action (e.g. for the P-CSCF restoration request, it confirms the deregistration of the UE from the AMF).
6.	HSS responds to EPC/IMS. Depending on the request, the response from HSS will include information received from 5GC via UDM (e.g. TADS, NPLI).
Figure 6.2.3-2 shows a high-level illustration of the 5GS and EPS/IMS interworking procedures that requires interworking via HSS/UDM for procedures triggered from the 5GC.


Figure 6.2.3-2: High Level Illustration of UDM-HSS Interworking
In this case, an interaction between the 5GC and the UDM (e.g. an AMF registration in UDM in the context of a mobility scenario from EPC to 5GC using interworking with N26 procedures) triggers a request from UDM to HSS over the new Nxx reference point proposed in this solution using new service operations under a new service set offered by the HSS, e.g. Nhss service set.
Similar interactions as described for the HSS-UDM interworking for procedures triggered from the EPC/IMS apply here too. Depending on the procedure, the interactions between the UDM and the 5GC, the UDM and HSS and HSS and the EPS, may be executed asynchronously (e.g. the UDM may not wait to the response from HSS, not even to trigger the request to HSS to send a response to the 5GC).
[bookmark: _Toc4684812]6.2.3.2	Subscriber Profile Indications
Different subscriber types may exist in a network with Nxx interface. For example, some subscribers will use the full network, i.e. 5GC, the EPC and the IMS, while others might use 5G and IMS but no EPC, and legacy subscribers might just remain limited to EPC and IMS services without subscription to the 5GC. The different subscription types determine, whether the use of the Nxx interface is required for a subscriber. Thus, a "5GC subscription indication" is part of the HSS subscription data as well as a "SMS via 5G NAS support" indication. Similarly, an "EPC subscription indication" and an "IMS subscription" indication are stored in the UDM subscription data.
Editor's note:	Requirement for "IMS subscription indication" to be confirmed.
[bookmark: _Toc4684813]6.2.3.3	Authentication
If security credentials are stored in one single place in the system, there are multiple options for this storage. Some possibilities are analysed in this clause.
[bookmark: _Toc4684814]6.2.3.3.1	Single AV Generation Engine in HSS(AuC) and Credentials stored in EPC-UDR
As an option, 5G and EPC users'credentials may be stored in the EPC-UDR, (i.e. credentials for existing and users with a 2/3/4G/5G subscriptions and also credentials for users with only 5G subscription) and the authentication vectors are generated in HSS(AuC). In this case, the UDM needs to retrieve the authentication vectors from the HSS. The collocation of the 5G and 4G/3G/2G credentials is required to avoid distributed vectors generation lacking coordinated Sequence numbers.
Figure 6.2.3.3.1-1 shows the interaction in an interworking scenario with N26 interface, when the UE attaches to the 5GC, but authentication data are stored in the EPC-UDR and authentication vectors are generated in HSS(AuC).


Figure 6.2.3.3.1-1: Authentication in 5GC with generation of AV in HSS
1.	The UDM receives a Nudm_UEAuthentication_Get Request, containing the SUPI of the user.
2.	The UDM queries the UDR for the user profile belonging to the SUPI.
3.	The UDM receives the user profile, which includes the IMSI, the authentication method, an EPC subscription indication, but no authentication data.
4.	The UDM sends a Nhss_UEAuthentication_Get request to the HSS, containing the IMSI, Serving network information, and the Authentication Method (which specifies whether the 5G AKA or the EAP-AKA authentication methods is used)
5.	If the EPC UDR is used, the HSS reads the IMSI, SQN and other data from the EPC-UDR.
6.	The AuC as part of the HSS generates the 5G AKA or EAP-AKA authentication vectors.
7.	If the EPC UDR is used, the HSS updates the SQN in the EPC-UDR.
8.	The HSS provides the authentication vectors to the UDM in the Nhss_UEAuthentication Response.
9.	The UDM proceeds with the authentication.
[bookmark: _Toc4684815]6.2.3.3.2	Single AV Generation Engine in UDM and Credentials stored in UDR
As an option, 5G and EPC users' credentials may be stored in the UDR (i.e. credentials for users with a 4G subscription and credentials for users with a 5G subscription) and the authentication vectors are generated in UDM(ARPF). In this case, the HSS needs to retrieve the authentication vectors from the UDM.
Figure 6.2.3.3.2-1 shows the interaction in an interworking scenario, when the UE attaches to EPC, but authentication data is stored in the UDR.


Figure 6.2.3.3.2-1: Authentication in EPC with generation of AV in UDM
1.	The HSS receives an Authentication-Information-Request, containing the identification of the user.
2.	The HSS sends a Nudm_UEAuthentication_Get request to the UDM, containing the user identification, Service Network Id (SNI) and the Authentication Method (e.g. EPS-AKA).
NOTE:	Whether one or multiple services are required, and specific naming for the operation, could be taken during normative phase.
3,4.	If the UDR is deployed, the UDM reads the credentials and related authentication data stored in the UDR.
5.	The AuC/ARPF as part of the UDM generates the authentication vectors as requested.
6,7.	If the UDR is used, the UDM updates the SQN in the UDR.
8.	The UDM provides the authentication vectors to the HSS in the Nudm_UEAuthentication_Get response.
9.	The HSS proceeds with the authentication.
[bookmark: _Toc4684816]6.2.3.4	Mobility Scenarios
[bookmark: _Toc4684817]6.2.3.4.1	Mobility from 5GC to EPC, single registration, with N26 Interface
In a single registration scenario, the attachment in an MME triggers a cancellation of the AMF address in the UDM/UDR.
Figure 6.2.3.4.1-1shows the interaction in an interworking scenario with N26 interface, when the UE attaches to the EPC.


Figure 6.2.3.4.1-1: Mobility from 5GC to EPC
1.	The HSS receives an S6a ULR request containing the IMSI of the subscriber.
2.	If the EPC UDR is used, the HSS reads the subscription information related to the IMSI from the EPC-UDR. In particular, it receives the 5GC subscription information.
3.	If the EPC-UDR is used, the HSS updates the EPC-UDR with the new MME address.
4.	The HSS responds to the MME with an S6a-ULA.
5.	If the 5GC subscription indication is received in step 2, i.e. if there is an 5GC subscription for the user, then the HSS uses the Nudm_UECM_Deregister service of the HSS for the IMSI of the user. This does not include the AMF address as when a AMF triggers that hence this is marked with a *.
6.	The UDM responds to the HSS.
7.	The UDM uses the Nudr_DM_Query service to retrieve the AMF address previously assigned to the UE, if any. If the UE is registered at an AMF, steps 8 and 9 are executed.
8.	If there is an AMF address found for the user, the UDM cancels the attachment by sending a Nudm_UECM_DeregistrationNotification to the AMF.
9.	In this case, the UDM also updates the UDR entry using the Nudr_DM_Update service.
[bookmark: _Toc4684818]6.2.3.4.2	Mobility from EPC to 5GC, single registration, with N26 Interface
In a single registration scenario, the attachment in an AMF triggers a cancellation of the MME address in the HSS.
Figure 6.2.3.4.2-1 shows the interaction in an interworking scenario with N26 interface, when the UE attaches to the 5GC.


Figure 6.2.3.4.2-1: Mobility from EPC to 5GC
1.	The UDM receives an Nudm_UECM_Registration request containing the SUPI of the subscriber.
2.	The UDM queries the UDR with an Nudr_DM_query for the old AMF address and the EPC subscription indication belonging to the SUPI.
3.	The UDR provides the requested data to the UDM.
4.	The UDM updates the UDR with the new AMF registration data using the Nudr_DM_Update service.
5.	If the EPC subscription indication is received in step 3, i.e. if there is an EPC subscription for the user, then the UDM uses the Nhss_UECM_Deregister service of the HSS for the IMSI of the user.
6.	The HSS responds to the UDM.
7.	If the EPC UDR is used, The HSS reads the MME mobility information in the EPC-UDR. If the UE is registered at an MME, steps 8 and 9 are executed.
8.	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.
9.	IF step 8 was executed, and EPC UDR is used, the HSS also updates the EPC-UDR entry to remove the MME assignment.
[bookmark: _Toc4684819]6.2.3.4.3	Interworking without N26 Interface
For interworking without the N26 interface in Rel-15, IP address preservation is provided to UEs on inter-system mobility by storing and fetching PGW-C+SMF and corresponding APN/DDN information via the HSS+UDM, see TS 23.501 [6] clause 5.17.2.3.1. In an architecture with Nxx interface between HSS and UDM, this information must be exchanged via the Nxx interface.
For mobility from 5GC to EPC, the HSS can use the Nudm_SubscriberDataManagement (SDM) service for "UE context in SMF" data.
For mobility from EPC to 5GC, the HSS Nhss_SubscriberDataManagement service for the "UE context in PGW" provides the PDN-GW address per subscriber and APN. The UDM can use this service.
This service is also applicable for interworking with non-3GPP access if IP address preservation is requested.
[bookmark: _Toc4684820]6.2.3.5	T-ADS
Figure 6.2.3.5-1 shows the interaction when the SCC-AS sends a T-ADS query to the HSS, and the user is subscribed to 5GC as well.


Figure 6.2.3.5-1: Terminating Access Domain Selection
1.	The HSS receives a UDR T-ADS query from the SCC-AS over the Sh interface.
2.	If EPC-UDR is used, the HSS reads the MME, SGSN, T-ADS related information and the 5G subscription indication from the EPC-UDR.
3.	Depending on registration state, the HSS queries the MME and/or SGSN for IMS over PS session support.
4.	If the user has a 5G subscription, the HSS requests 5GC-related T-ADS information from the UDM, using the Nudm_MT_ProvideDomainSelectionInfo service provided by the UDM. The HSS includes an indication, whether a time stamp of last attachment is required.
5.	On receipt of the request, the UDM queries the UDR for the AMF registration state and the stored T-ADS related information (e.g. homogenous support).
6.	If the user is registered in an AMF and there is no information regarding homogenous support or non-support, or if a time stamp has been requested by the HSS, the UDM sends an Namf_MT_ProvideDomainSelectionInfo service request to the AMF.
7.	The AMF responds with the T-ADS information.
8.	The UDM passes the T-ADS information to the HSS - in the response to the Nudm_MT_ProvideDomainSelectionInfo request.
9.	The HSS combines the information related to SGSN, MME and AMF and provides it to the SCC-AS in the Sh-UDA message.
[bookmark: _Toc4684821]6.2.3.6	P-CSCF Restoration
Figure 6.2.3.6-1 shows the interaction when the S-CSCF initiates a P-CSCF restoration at the HSS, and the user is attached to 5GC. In this example the AMF based restoration is shown. The procedure for the SMF follows the same approach and same method across the Nxx interface.


Figure 6.2.3.6-1: P-CSCF Restoration
1.	The HSS receives a Cx-SAR (Server Assignment Request) message from the S-CSCF, which includes the P-CSCF restoration indication.
2.	If the EPC-UDR is used, the HSS reads the subscriber data from the EPC-UDR.
3.	If applicable, the HSS sends a P-CSCF restoration information towards the supporting nodes (SGSN, MME) and performs the unregistration/deregistration of the UE in IMS, as described in step 5 of TS 23.380 [8], clause 5.4.2.1. This includes the necessary updates in the EPC-UDR.
4.	The HSS replies with a Cx SAA (Server Assignment Answer) to the S-CSCF.
5.	In case of 5GC subscription indication, the HSS uses the enhanced Nudm_UECM_PcscfRestoration service of the UDM to trigger the P-CSCF restoration indication in the 5GC.
6.	The UDM reads the subscriber profile in the UDR to retrieve the relevant AMF address and callback-URI.
7.	(copy of step 6 in TS 23.380 [8], clause 5.8.4.3) The UDM sends Nudm_UECM_PcscfRestoration notification to the AMF serving the UE, using the received callback URI for P-CSCF restoration notifications. The AMF accepts the Nudm message and sends a response message to the UDM.
8.	The UDM responds to the HSS. Note: Message 8 may be sent at the same time like message 7 and need not wait for the response to message 7.
[bookmark: _Toc4684822]6.2.3.7	SMS support
The interworking between EPS and 5GC, as described in clause 6.2.3.4, also has an impact on SMS handling. For example, if an SMS cannot be delivered to a subscriber which is not attached to the mobile network at all, it cannot be predicted how the subscriber will be reachable for SMS next. The subscriber may attach in 2G/3G only, in LTE/EPC or in 5G via NR - the network must be prepared to deliver the SMS anyway. In the following clauses we focus on the SMS message flows initiated towards the HSS. Similar flows apply for the SMS delivery described in TS 23.502 [2].
[bookmark: _Toc4684823]6.2.3.7.1	Terminating SMS location query
Figure 6.2.3.7-1 shows the interaction when the SMSC or IP-SM-GW queries the HSS for SMS routing information.


Figure 6.2.3.7-1: SMS Location Query
1.	The SMSC queries the HSS for routing information for SMS.
2.	If the EPC-UDR is used, the HSS reads the necessary information from the EPC-UDR.
3.	The HSS uses the Nudm_UECM_Get request to query the UDM for the serving SMSF address(es).
4.	The UDM queries the UDR with an Nudr_DM_query for the SMSF address(es).
5.	The UDR provides the SMSF address(es) to the UDM.
6.	The UDM passes the SMSF address(es) to the HSS in the Nudm_UECM response.
7.	The HSS replies to the SMSC with a list of supporting nodes.
[bookmark: _Toc4684824]6.2.3.7.2	Terminating SMS delivery failure
After delivery of an SMS failed, the HSS stores message waiting information. In order to enable message delivery via 5G NAS, the HSS subscribes to the UDM (and indirectly AMF) for UE availability. Figure 6.2.3.7-2 shows the related interaction; it is assumed that there was no previously waiting message before.


Figure 6.2.3.7-2: SMS Delivery Failure
1.	The SMSC informs the HSS about the delivery failure.
2.	The HSS reads the necessary information from the EPC-UDR.
3.	The HSS updates the Message Waiting status in UDR.
4.	The HSS acknowledges the receipt of the delivery status to the SMSC.
5.	The HSS subscribes for UE reachability information at the UDM, using the Nudm_EventExposure service.
6.	The UDM requests the relevant subscriber information from the UDR.
7.	The UDR provides the requested information.
8.	The UDM subscribes for UE reachability information at the AMF, using the Namf_EventExposure service.
9.	The AMF acknowledges the subscription by the UDM.
10.	UDM updates the subscriber specific event subscription information in the UDR.
11.	The UDR acknowledges the update to the UDM.
12.	The UDM acknowledges the subscription by the AMF.
[bookmark: _Toc4684825]6.2.3.7.3	SMS Alerting
Once the UE becomes available again, the SMSC(s) will be informed about the availability. Figure 6.2.3.7-3 shows the related interaction if the UE becomes reachable in 5G. This assumes the existence of a subscription as described in clause 6.2.3.7.2.


Figure 6.2.3.7-3: SMS Alerting
1.	The AMF informs the UDM about the UE reachability.
2.	The UDM reads the necessary information from the UDR.
3.	The UDM acknowledges the receipt of the Notification to the AMF.
4.	The UDM updates the AMF-URRP flag in the UDR.
5.	The UDM informs the HSS about the UE availability.
6.	The HSS may read the subscriber related information in the EPC-UDR.
7.	The HSS acknowledges the receipt of the notification to the UDM.
8.	The HSS alerts all relevant SMSCs regarding the UE availability. Only one such SMSC is shown in the figure for simplicity.
9.	The HSS may update the subscriber information in the EPC-UDR.
10.	The SMSC replies to the alerting.
The Procedures and protocols for the Nxx interface are documented in TS 23.xxx [x] and TS 29.yyy [y] respectively.
[bookmark: _Toc4684826]6.2.4	Impacts on existing services and interfaces
Following impacts are identified:
a)	Impacts in HSS:
	New SBA service at least with one operation Request/Response, at described in figure 6.2.3-2.as documented in TS 23.xxx [x] and TS 29.yyy [y] respectively.
	This SBA service has to follow registration/discovery/selection procedures (by means of interaction with NRF or by configuration) as defined for Rel‑15 or its evolution/adaptation to Rel‑16.
	No impacts to existing interfaces or procedures.
b)	Impacts in UDM
	New SBA service at least with one operation Request/Response, at described in figure 6.2.3-1.as documented in documented in TS 23.xxx [x] and TS 29.yyy [y] respectively. 
[bookmark: _Toc4684827]6.2.5	Evaluation
This solution identifies an approach that can work for both layered and not layered architectures of HSS.
In addition, it supports all the procedures that have been defined on EPS and 5GS without any impact on any other interface than the one between HSS and UDM this solution defines.
If this solution is adopted, it requires standardisation of the interface between HSS and UDM.


End of Proposed changes
3GPP
SA WG2 TD

image2.emf
HSS UDM

5G subs data

4G/IMS subs 

data

IMS EPC

Cx/Sh

Ud

Nudr

Common repository (4G/IMS/5G) 

N26

Nxx

Combined 

HSS/UDM 

N8/N10/N21 

5GC

S6a


oleObject2.bin
HSS


UDM


5G subs data


4G/IMS subs data


IMS


EPC


Cx/Sh


Ud


Nudr


Common repository (4G/IMS/5G) 


N26


Nxx


Combined HSS/UDM 



image3.emf
HSS

IMS Core

EPC

1. Cx/Sh/S6a Request 

(e.g. P-CSCF Resto, TADS, NPLI, ULR)

5GC

3. Nudm/Namf Service Req

(e.g. P-CSCF Resto, TADS, NPLI, 

AMF deReg)

4. Nudm/Namf Service Resp

(e.g. TADS, NPLI)

6. Cx/Sh/S6a Response 

(e.g. P-CSCF Resto, TADS, NPLI, ULA)

UDM

2. Nudm_newservice Req 

(e.g. P-CSCF Resto, TADS, NPLI, 

AMF deReg)

5. Nudm_newservice Resp 

(e.g. P-CSCF Resto, TADS, NPLI, 

AMF deReg)


oleObject3.bin
HSS


IMS Core
EPC


1. Cx/Sh/S6a Request 
(e.g. P-CSCF Resto, TADS, NPLI, ULR)


5GC



image4.emf
HSS

EPC 5GC

6. Nudm Service Resp

1. Nudm Service Req

(e.g. AMF registration in UDM)

3. S6a Request 

(e.g. CLR)

UDM

5. Nhss_newservice Resp 

2. Nhss_newservice Req

(e.g. Cancel MME location if any)

4. S6a Response 

(e.g. CLA)


oleObject4.bin
HSS


EPC


5GC


6. Nudm Service Resp




image5.emf
HSS UDM UDR AUSF EPC-UDR

1. Nudm_UE_Authentication_Get Req

(SUPI)

2. Nudr_DM_Query Req

(SUPI)

3. Nudr_DM_Query Resp

(IMSI, auth method)

4. Nhss_UEAuthentication_Get Req

(IMSI, auth method)

5. Read (IMSI, SQN, ...)

6. generate authentication vectors in AuC

8. Nhss_UEAuthentication_Get Resp

(authentication vectors)

9. Nudm_UE_Authentication_Get Resp

(authentication vectors)

7. Update (SQN)


oleObject5.bin
�

�

�

�

�

HSS


UDM


UDR


AUSF


�

EPC-UDR


�

�

�

�

1. Nudm_UE_Authentication_Get Req
(SUPI)


�

2. Nudr_DM_Query Req (SUPI)


�

3. Nudr_DM_Query Resp (IMSI, auth method)


�

4. Nhss_UEAuthentication_Get Req
(IMSI, auth method)


�

5. Read (IMSI, SQN, ...)


�

�

6. generate authentication vectors in AuC


8. Nhss_UEAuthentication_Get Resp
(authentication vectors)


�

9. Nudm_UE_Authentication_Get Resp
(authentication vectors)


�

7. Update (SQN)


�

�


image6.emf
 

   

MME  

HSS   UDM  

UDR  

4. Nudr_DM_Query resp  

3. Nudr_DM_Query req  

1. Authentication  -  Information  -  Request  

9. Authentication  -  Information  -  Response  

5. Generate AV in ARPF/AuC  

7. Nudr_DM_Update resp  

6. Nudr_DM_Update req  

2.     Nudm_UEAuthentication_Get Req  

(IMSI, auth method)  

8.     Nudm_UEAuthentication_Get Resp  

(authentication vectors)  


oleObject6.bin


MME







HSS







UDM







UDR







4. Nudr_DM_Query resp







3. Nudr_DM_Query req







1. Authentication







-







Information







-







Request







9. Authentication







-







Information







-







Response







5. Generate AV in ARPF/AuC







7. Nudr_DM_Update resp







6. Nudr_DM_Update req







2.







 







Nudm_UEAuthentication_Get Req







(IMSI, auth method)







8.







 







Nudm_UEAuthentication_Get Resp







(authentication vectors)







 












image7.emf
HSS UDM UDR MME AMF EPC-UDR

1. S6a-ULR

(IMSI)

5. Nudm_UECM_Deregister*

(IMSI)

7. Nudr_DM_Query

(IMSI)

8. Nudm_UECM_DeregistrationNotification

9. Nudr_DM_Update

(Cancel AMF address)

6. Nudm_UECM_Deregister*resp

4. S6a-ULA

3. Update

(MME address)

2. Read 

(IMSI, ...)


oleObject7.bin
�

�

�

�

�

HSS


UDM


UDR


MME


AMF


�

EPC-UDR


�

�

�

�

�

�

1. S6a-ULR (IMSI)


3. Update (MME address)


�

�

2. Read  (IMSI, ...)


�

�

5. Nudm_UECM_Deregister*
(IMSI)


�

7. Nudr_DM_Query
(IMSI)


�

�

�

8. Nudm_UECM_DeregistrationNotification


9. Nudr_DM_Update
(Cancel AMF address)


�

�

6. Nudm_UECM_Deregister* resp


�

�

4. S6a-ULA



image8.emf
HSS UDM UDR MME AMF EPC-UDR

1. Nudm_UECM_Registration

(SUPI)

2. Nudr_DM_Query

(SUPI)

3. Nudr_DM_QueryResp

(IMSI, EPC subscription, ...)

4. Nudr_DM_Update

(AMF address)

5. Nhss_UECM_Deregister

(IMSI)

7. Read 

(IMSI, ...)

6. Nhss_UECM_Deregister resp

9. Update

(MME address)

8. CLR


oleObject8.bin
�

�

�

�

�

HSS


UDM


UDR


MME


AMF


�

EPC-UDR


�

�

�

�

�

1. Nudm_UECM_Registration (SUPI)


�

2. Nudr_DM_Query (SUPI)


�

3. Nudr_DM_Query Resp
(IMSI, EPC subscription, ...)


�

4. Nudr_DM_Update
(AMF address)


�

�

5. Nhss_UECM_Deregister
(IMSI)


�

7. Read  (IMSI, ...)


�

�

6. Nhss_UECM_Deregister resp


�

9. Update (MME address)


�

�

8. CLR


�

�


image9.emf
HSS UDM UDR TAS AMF EPC-UDR

1. Sh-UDR 

(T-ADS)

2. Read 

3. S6a/d-IDR (TADS) and/or MAP-PSI

4. Nudm_MTProvideDomainSelectionInfo

5. Nudr_DM_Query

6. Namf_ProvideDomainSelectionInfo

7. Namf_ProvideDomainSelectionInfo resp

(T-ADS info)

8.Nudm_MT_ProvideDomainSelectionInfo resp

(T-ADS info)

9. Sh-UDA 

(T-ADS info)

EPC / MSC

3. S6a/d-IDR (TADS) and/or MAP-PSI


oleObject9.bin
�

�

�

�

�

HSS


UDM


UDR


TAS


AMF


�

EPC-UDR


�

�

�

�

�

�

1. Sh-UDR 
(T-ADS)


2. Read 


�

�

3. S6a/d-IDR (TADS) and/or MAP-PSI


�

�

4. Nudm_MTProvideDomainSelectionInfo


�

5. Nudr_DM_Query


�

�

6. Namf_ProvideDomainSelectionInfo


�

7. Namf_ProvideDomainSelectionInfo resp (T-ADS info)


�

8. Nudm_MT_ProvideDomainSelectionInfo resp
(T-ADS info)


�

�

9. Sh-UDA 
(T-ADS info)


EPC / MSC


3. S6a/d-IDR (TADS) and/or MAP-PSI



image10.emf
HSS UDM UDR S-CSCF AMF EPC-UDR

1. Cx-SAR

(P-CSCF restoration)

2. Read 

4. Cx-SAA

3. IMS deregistration; restoration in EPC

5. Nudm_UECM_PcscfRestoration

6. Nudr_DM_Query

7. Nudm_UECM_PcscfRestoration notification

8. Nudm_UECM_PcscfRestoration resp


oleObject10.bin
�

�

�

�

�

HSS


UDM


UDR


S-CSCF


AMF


�

EPC-UDR


�

�

�

�

�

�

1. Cx-SAR
(P-CSCF restoration)


2. Read 


�

�

�

4. Cx-SAA


3. IMS deregistration; restoration in EPC


5. Nudm_UECM_PcscfRestoration


�

6. Nudr_DM_Query


�

�

7. Nudm_UECM_PcscfRestoration notification


�

�

8. Nudm_UECM_PcscfRestoration resp


�


image11.emf
HSS UDM UDR SMSC EPC-UDR

3. Nudm_UEContextManagement_Get

(SMSF adress)

1. MAP-SRI_SM or S6c-SRR

2. Read 

4. Nudr_DM_Query

(SMSF address)

5. Nudr_DM_Query resp

(SMSF address)

6. Nudm_UEContextManagement resp

(SMSF adress)

7. MAP-SRI_SM response or S6c-SRA

(serving nodes)


Microsoft_Visio_Drawing46666.vsdx



HSS



UDM



UDR



SMSC



EPC-UDR





3. Nudm_UEContextManagement_Get
(SMSF adress)


1. MAP-SRI_SM or S6c-SRR
2. Read


4. Nudr_DM_Query
(SMSF address)

5. Nudr_DM_Query resp
(SMSF address)

6. Nudm_UEContextManagement resp
(SMSF adress)


7. MAP-SRI_SM response or S6c-SRA (serving nodes)



image12.emf
HSS UDM UDR SMSC EPC-UDR AMF

1. MAP/S6c-Report-SM-Delivery-Status

(failure)

2. Read 

3. Update 

4. MAP/S6c-Report-SM-Delivery-Status result

5. Nudm_EventExposure_Subscribe

(UE Reachability)

10. Nudr_DM_Update

11. Nudr_DM_Update resp

8. Namf_EventExposure_Subscribe

(UE Reachability)

9. Namf_EventExposure_Subscribe resp

12. Nudm_EventExposure_Subscribe resp

6. Nudr_DM_Query

7. Nudr_DM_Query resp


Microsoft_Visio_Drawing67777.vsdx



HSS



UDM



UDR



SMSC



EPC-UDR








AMF


1. MAP/S6c-Report-SM-Delivery-Status (failure)
2. Read


3. Update



4. MAP/S6c-Report-SM-Delivery-Status result
5. Nudm_EventExposure_Subscribe
(UE Reachability)

10. Nudr_DM_Update

11. Nudr_DM_Update resp
8. Namf_EventExposure_Subscribe
(UE Reachability)

9. Namf_EventExposure_Subscribe resp

12. Nudm_EventExposure_Subscribe resp

6. Nudr_DM_Query

7. Nudr_DM_Query resp




image13.emf
HSS UDM UDR SMSC EPC-UDR AMF

6. Read 

9. Update 

8. MAP-AlertSC or S6c-ALR

7. Nudm_EventExposure_Notify resp

3. Namf_EventExposure_Notify resp

1. Namf_EventExposure_Notify

2. Nudr_DM_Query

5. Nudm_EventExposure_Notify

(Reachability)

4. Nudr_DM_Update

UE becomes 

available

10. MAP-AlertSC resp or S6c-ALA


Microsoft_Visio_Drawing78888.vsdx



HSS



UDM



UDR



SMSC



EPC-UDR








AMF

6. Read


9. Update



8. MAP-AlertSC or S6c-ALR
7. Nudm_EventExposure_Notify resp

3. Namf_EventExposure_Notify resp

1. Namf_EventExposure_Notify

2. Nudr_DM_Query


5. Nudm_EventExposure_Notify (Reachability)

4. Nudr_DM_Update


UE becomes available

10. MAP-AlertSC resp or S6c-ALA



image1.emf
HSS UDM

UDR (5G)

UDR (4G/IMS)

IMS EPC

Cx/Sh

Ud

Nudr

N26

Nxx

Combined 

HSS/UDM 

N8/N10/N21 

5GC

S6a


oleObject1.bin
HSS


UDM


UDR (5G)


UDR (4G/IMS)


IMS


EPC


Cx/Sh


Ud


Nudr


N26


Nxx


Combined HSS/UDM 



