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1. Discussion
Solution 1 proposes an architecture that does not require direct interaction between the UDM and the HSS FE. One of the editor's note added requires to address the case on support of T-ADS and P-CSCF restoration for the case where the UE operates in Dual Registration mode. In such a case the UE may have established a PDN connection for IMS session over EPS or a PDU session for IMS session over 5G core. Hence, the HSS or UDM would need to identify whether the MME or the AMF would need to be triggered to obtain the required T-ADS information or trigger re-establishment of a PDN connection/PDU session.

It is important to note that the issue regarding Dual Registration and support of T-ADS/P-CSCF restoration is a general issue that needs to be addressed by all solutions of the FS_UDICOM study. The reason is that when the UE is in Dual Registration mode then both the MME and the AMF will contain information on whether IMS voice over PS is supported. In addition, both the UDM and HSS may have information on whether IMS voice over PS is supported homogeneously in all tracking areas in the vicinity of the UE. Hence when the HSS receives a trigger from the IMS AS (for T-ADS info) the HSS may identify that both MME and AMF may hold information on IMS voice over PS supported indication.
Observation 1: Support of T-ADS/P-CSCF restoration when a UE operates in Dual Registration mode is a general issue that should be addressed by all solutions within UDICOM study
One method to solve the issue with Dual registration is the following:

Currently, an IMS node can derive the core network access via which a UE has established an IMS session by examining the P-Access-Network-Info header included within the IMS registration message (the UE includes the PANI header during registration with IMS).
Hence to resolve the issue on obtaining T-ADS information, once the IMS AS is aware of the core network access via which the UE has established an IMS session then the Sh request towards the HSS includes information on the network node (MME or AMF) that needs to be triggered. 
This is illustrated schematically below taking into account that the IMS AS supports an Sh interface only towards the HSS.
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Figure 1: Support of T-ADS when the UE operates in Dual Registration mode (example of UE accessing IMS via 5G core)
1.
UE registers with IMS including the PANI header as specified in 3GPP TS 24.229 via the 5G core network
2.
IMS AS identifies from the PANI header that the UE is accessing the 5G core network access
3.
When the IMS AS requires T-ADS information the IMS AS includes in the Sh request information on the node that contain the information
4.
The HSS identifies from the Sh request that T-ADS information is available from the 5G UDR

5.
HSS constracts a Ud message towards the UTF

6.
UTF converts the Ud to a Nudr message

7.
UTF sends the Nudr message to the UDR of the UDM

8.
The UDR obtains the T-ADS info

9.
The UDR provides the T-ADS info within the Nudr response to the UTF

10.
The UTF translates Nudr response to a Ud response and sends to HSS

11.
HSS provides the T-ADS info within the Sh response to the IMS AS.

For the proposal where the IMS AS or S-CSCF support Sh and Cx interfaces, respectively, to both HSS and UDM then the IMS AS/S-CSCF uses the derived core network access from the PANI header in order to identify if the HSS or UDM need to be contacted. Below is the procedure for P-CSCF restoration.
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Figure 2: Support of P-CSCF restoration when the UE operates in Dual Registration mode 

1.
UE registers with IMS including the PANI header as specified in 3GPP TS 24.229 

2.
S-CSCF identifies from the PANI header that the UE core network access path

3.
S-CSCF detects a P-CSCF failure

4a.
If the S-CSCF derives that the core network access path for IMS is via EPS the S-CSCF sends a P-CSCF restoration request to the HSS via Cx.
5a.
P-CSCF restoration as described in 3GPP TS 23.380
4b.
If the S-CSCF derives that the core network access path for IMS is via 5G core the S-CSCF sends a P-CSCF restoration request to the UDM via Cx.

5b.
P-CSCF restoration as described in 3GPP TS 23.380

It is important to note that additional enhancements to UDM - IMS core network interaction will be defined by FS_eIMS5G study where an SBI interface between the UDM and IMS AS/S-CSCF will be supported. In such case support of lite Cx/Sh interface at the UDM will not be required and an SBI interface can be used instead.
2. Proposal

The following solution is proposed to be added on TR 23.732 v0.3.1
* * * First Change * * * 

6.1
Solution #1: Retrieving subscription data from separate UDR repositories for EPS and 5GS subscription data using a UDR Translation Function (UTF)

6.1.1
Introduction

Solution #1 addresses Key Issue 1.

6.1.2
High-level Description
It is proposed to introduce a UTF (UDR Translation Function) to allow subscription data exchange between the HSS FE and the UDM when each function has a separate UDR repository. The UTF is a logical function that can be standalone or collocated with the UDM or HSS FE. The assumption with the proposed architecture is that the UDR database of the UDM contains the related 5G subscription data, whereas the UDR of the HSS FE contains the related EPS and IMS subscription data.

The UTF function contains a translation table that allows conversion of an Nudr to a Ud request and vice versa. If the UDM requires information from the EPS UDR , the UTF allows facilitating translation of an Nudr request to Ud request. If the HSS FE requires information from the UDM UDR the UTF is responsible to convert the Ud request to an Nudr request targeting specific subscription data based on the semantics defined in TS 29.505 [9].

NOTE:
The UTF would require to implement a translation table supporting the HSS FE vendor specific Ud implementation.

The architecture is illustrated below:
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Figure 6.1.2-1: UDM/HSS FE interworking architecture

6.1.3
Services and Illustrated Procedures

6.1.3.1
General

When the HSS FE or UDM determine that subscription data needs to be fetched from a different UDR an Ud or Nudr message requesting subscription details is sent to UTF. The UTF translates the message into the corresponding message towards the HSS FE (Ud message) or UDM (Nudr message) that is proxied towards the UDR (Option 1). The UTF may also provide the translated message directly to the target UDR repository bypassing the target HSS FE or UDM (Option 2).

An example procedure is illustrated below:
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Figure 6.1.3.1-1: Procedure to retrieve subscription data from separate UDR repository

The following cases have been identified where subscription data are retrieved from different UDR:

-
5GS to EPS interworking when no N26 is supported: In 5GS to EPS handover, the HSS FE retrieves from the 5GS UDR the PGW-C+SMF ID in order to establish a UE requested PDN connection. In EPS to 5GS handover the UDM retrieves from the EPS UDR the PGW-C+SMF ID in order to establish a PDU session.

-
Support of T-ADS: When IMS core interfaces with the HSS FE and the UE is camped on a 5G network the HSS FE retrieves from the 5GS UDR the IMS over PS support and current RAT type.

6.1.3.2
5GS to EPS Interworking when N26 is not supported

6.1.3.2.1
5GS to EPS handover

During 5GS to EPS handover when the HSS FE receives the Update Location Request from the MME (as described in step 8 of Figure 4.11.2.2-1 of 3GPP TS 23.502 [2] the HSS FE needs to retrieve the address of the combo PGW-C+SMF. The HSS FE is aware that the information is located at the 5G UDR as the UPDATE LOCATION REQUEST includes information that registration of an AMF shall not be cancelled. The HSS FE sends a vendor specific Ud request towards the UTF. The UTF must translate the vendor specific Ud request from the HSS FE to an Nudr_DM_Query service request including a Data Subset "UE Context in SMF data" towards the 5GS UDR (the Nudr request may be proxied via the UDM to the 5GS UDR).
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Figure 6.1.3.2.1-1: HSS FE retrieves PGW-C + SMF ID from 5G UDR

If during 5GS to EPS interworking the UE indicates that dual registration is not supported the HSS needs to notify the UDM to deregister the UE from the 5G network. Such notification can be supported indirectly via the UDR. The steps required are:

-
The HSS FE creates a vendor specific Ud request to delete the 5G subscription data of the UE from the 5G UDR

-
The UTF translates the request into an Nudr_DM_Update message including information to remove all related 5G subscription data for the UE from the 5G UDR

-
The 5G UDR deletes the subscription data and notify the UDM of the result using an Nudr_DM_Notify service operation

-
The UDM notifies the AMF of the deregistration by invoking the Nudm_UECM_DeregistrationNotify service operation

The steps are shown in the Figure below:
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Figure 6.1.3.2.1-1: Indirect procedure for the HSS to notify the UDM to deregister the UE from the 5G network

6.1.3.2.2
EPS to 5GS handover

When the UDM requires the PGW-C+SMF ID the UDM sends an Nudr_DM_Query service request including a Data Subset "UE Context in SMF data" towards the UTF to retrieve the address. The UTF translates the Nudr request into a vendor specific Ud request in order to retrieve the same information from the EPS UDR. The UDM knows that the information required is located at the EPS UDR as the AMF sends an Update Location Request message to the UDM including the ULR-Flags indicating that registration of an MME shall not be cancelled.
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Figure 6.1.3.2.2-1: UDM retrieves PGW-C + SMF ID from EPS UDR

If during EPS to 5G interworking the UE indicates that dual registration is not supported the UDM needs to notify the HSS to deregister the UE from the EPS network. The steps required are:

-
The UDM creates an Nudr_DM_Update request to delete the EPS subscription data

-
The UTF translates the request into a vendor specific Ud request

-
The EPS UDR deletes the subscription data and notify the HSS of the result

-
The HSS notifies the MME of the deregistration by invoking a Cancel Location request.

The steps are shown in the Figure below:
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Figure 6.1.3.2.2-2: Indirect procedure for the UDM to notify the HSS to deregister the UE from the EPS network

6.1.3.3
Terminating Access Domain Selection (T-ADS)

6.1.3.3.1
Alternative 1

This alternative assumes the IMS network interfaces only with the HSS FE over Sh interface.

When the HSS FE requires the homogeneous IMS voice over PS supporting indication and the UE is camped on 5G network, the HSS FE constructs a Ud request to retrieve the subscription information from the 5G UDR

NOTE 1:
It is assumed that the HSS FE first sends a request to retrieve the related information from the 4G UDR. When the 4G UDR responds that there is no 4G related subscription content the HSS FE determines that the user is camped on 5G access and re-sends the Ud message towards the UTF.

The UTF must translate the vendor specific Ud request from the HSS FE to an Nudr_DR_Get service request including a Data Subset "Amf3GPPAccessRegistration" towards the 5GS UDR (the Nudr request may be proxied via the UDM to the UDR).

NOTE 2:
For T-ADS it is not possible to obtain the most recent access network capabilities for domain selection. The T-ADS makes the decision based on whether IMS over PS session is supported homogeneously over all TAs served by the AMF.
If the network does not support N26 then the UE may operate in Dual Registration mode. In that case a UE may have an PDN connection for IMS over EPS core or an PDU session for IMS over 5G core. When the IMS AS requires the most recent access network capabilities for domain selection the IMS AS interrogates the HSS. 

One method to support the case of UEs in Dual Registration mode is for the IMS AS to derive from the P-Access-Network-Info header the core network access path (i.e. via EPS or 5G core) via which the UE has established an IMS session. When the IMS AS requires T-ADS information, the IMS AS includes in the Sh request the information on the network node (MME or AMF) that needs to be triggered. 
The IMS AS can derive the path (EPS or 5G core) via which a UE has established an IMS session from the "P-Access-Network-Info header when the following take place:

-
P-CSCF adds within the PANI header the "access-class" field corresponding to the IP-CAN type provided by the PCRF as described in 3GPP TS 24.229 [x]
-
P-CSCF obtains from the PCRF via Rx the IP-CAN type when the PCRF subscribes to be informed of the IP-CAN type as described in 3GPP TS 29.214 [y]
NOTE:
The above procedure may require further normative work in stage 3
This is illustrated schematically below taking into account that the IMS AS supports an Sh interface only towards the HSS.


[image: image9.emf]UDR (5G)

3. Request T-ADS information

(Requested Node=AMF)

IMS AS

2. Identifies that the user is on 

5G core access

1. SIP Registration 5G core access (PANI includes Access Class 3GPP-NR)

UTF HSS

5.Ud message (T-ADS info)

6 Translate Ud to Nudr message

7. Nudr message

(T-ADS info)

9. Nudr response

11. Sh message (T-ADS info)

10. Ud response

UE

4. Identifies that the user is on 

5G core access

8. Obtain T-ADS info


Figure 6.1.3.3.1-1: Support of T-ADS when the UE operates in Dual Registration mode (example of UE accessing IMS via 5G core)

1.
UE registers with IMS including the PANI header as specified in 3GPP TS 24.229 [x] via the 5G core network

2.
IMS AS identifies from the PANI header that the UE is accessing the 5G core network access

3.
When the IMS AS requires T-ADS information the IMS AS includes in the Sh request information on the node that contain the information

4.
The HSS identifies from the Sh request that T-ADS information is available from the 5G UDR

5.
HSS constracts a Ud message towards the UTF

6.
UTF converts the Ud to a Nudr message

7.
UTF sends the Nudr message to the UDR of the UDM

8.
The UDR obtains the T-ADS info

9.
The UDR provides the T-ADS info within the Nudr response to the UTF

10.
The UTF translates Nudr response to a Ud response and sends to HSS

11.
HSS provides the T-ADS info within the Sh response to the IMS AS.


6.1.3.3.2
Alternative 2

This alternative assumes that the IMS AS can interface to both HSS and UDM over Sh interface. In such a case the IMS AS can obtain the most recent access network capabilities for domain selection by interrogating the HSS and UDM.
When the UE is in dual registration the IMS AS can derive from the P-Access-Network-Info header the core network access path for IMS (i.e. via EPS or 5G core) via which the UE has established an IMS session. When the IMS AS requires T-ADS information the IMS AS interrogates the HSS or the UDM based on the derived core network access path for IMS.

It is important to note that additional enhancements to UDM - IMS core network interaction will be defined by FS_eIMS5G study where an SBI interface between the UDM and IMS AS will be supported. In such case support of lite Sh interface at the UDM will not be required and an SBI interface can be used instead.


6.1.3.4
P-CSCF restoration

The P-CSCF restoration is an optional feature allowing the IMS network to notify the HSS or UDM to re-establish the IMS related PDU session in case of P-CSCF failure.

One approach to support this feature is the S-CSCF to support a Cx interface to both HSS and UDM. In case of P-CSCF failure, the S-CSCF reports failure to the UDM or HSS.
For networks that do not support N26, when the UE is in dual registration mode the S-CSCF can derive from the P-Access-Network-Info header the core network access path for IMS (i.e. via EPS or 5G core) via which the UE has established an IMS session. When the S-CSCF initiates P-CSCF restoration procedure the S-CSCF triggers the HSS or the UDM based on the derived core network access path for IMS.


The UDM would support limited Cx functionality to be notified by the S-CSCF of a P-CSCF failure. Once notified the UDF invokes the procedures described in clause 5.8 of TS 23.380 [8].

NOTE:
The IMS network interfaces with the HSS (i.e. via Cx/Sh interfaces) for any IMS related subscription information.
It is important to note that additional enhancements to UDM - IMS core network interaction will be defined by FS_eIMS5G study where an SBI interface between the UDM and S-CSCFwill be supported. In such case support of lite Cx interface at the UDM will not be required and an SBI interface can be used instead.

6.1.4
Impacts on existing services and interfaces

The impacts are as follows:

-
HSS FE

-
Identifies that subscription information is stored on a UDR repository containing 5GS subscription data

-
For option 1: proxies a Ud request/answer from the UTF/UDR respectively

-
UDM

-
Identifies that subscription information is stored on a UDR repository containing EPS subscription data

-
For Option 1: proxies an Nudr request/answer from the UTF/UDR respectively.

-
S-CSCF

-
When the network uses the P-CSCF restoration procedure via the AMF, the S-CSCF interrogates the HSS FE and the UDM in order to identify the serving network and report the P-CSCF failure
-
For networks supporting no N26, where the UE operates in Dual Registration case, the S-CSCF uses the P-Access-Network-Info header to identify if the UE is accessing IMS via 5G or EPS access
-
IMS AS
-
For networks supporting no N26, where the UE operates in Dual Registration case, the IMS AS uses the P-Access-Network-Info header to identify if the UE is accessing IMS via 5G or EPS access
6.1.5
Evaluation

Editor's note:
This clause provides an evaluation of the solution.
* * * End of Changes * * * 
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