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Abstract of the contribution: This paper proposes a solution that reuses principles from UDM (i.e. organized in SDM, UECM, Authentication service operations) but that separates IMS services from non-IMS services. It proposes to have services that can be used by multiple NFs i.e. over Sh and Cx, not "per interface services".  
Discussion
In TR 23.794, two solutions are proposed for service-based Sh interface:
-
Solution 10: Reuse of UDM services and operations for SBA-based Sh interface
-
Solution 16: Enabling SBI-based Sh Using New Service
The main drawback of solution 16 is that it proposes services specific to an interface: one set of services for Sh, and a separate set of services for Cx. This is a point-to-point approach, rather than a service-based approach in which a set of services is assumed to be available for any NF over any interface. 
The reuse of UDM services as proposed in solution 10 looks natural when both non-IMS and IMS data are handled by the UDM. However, in the light of UDICOM, as the IMS data may be handled by a separate HSS FE and its associated EPC/IMS UDR, it is needed to separate services for IMS from services for non-IMS. It is also noted that an IMS profile is independent from the type of access (4G, 5G, non-3GPP). 
Hence, it is proposed to define IMS specific service operations, based on both solution 10 (based on UDM services principles SDM, UECM) and solution 16 (separating IMS services from non-IMS services), where service operations can be used by any NF i.e. interface agnostic (reused between Sh and Cx).
It is proposed that the IMS related service operations are prefixed with "Nhss_ims_XXX" (it is assumed that the IMS data are managed by the HSS part of combo UDM/HSS or by a standalone HSS).
In addition, this solution is intended to address a few inaccuracies and lack of details from solution 10. For example, PUR/PUA should not be mapped to a notification service operation but to a new update service operation. Another example is the mapping of Diameter Sh-Subs-Notif: it is stated that SNR/SNA is mapped to get, subscribe, unsubscribe, but it is not specified that Sh-Subs-Notif is decomposed into two operations and what the new parameters are.
Proposal

It is proposed to update TS 23.794 as follows.
FIRST CHANGE
6.x
Solution x: IMS services for SBA-based Sh interface
6.x.1
Description
This solution addresses Key Issue 6 - exploring mapping of existing Sh procedures to currently defined Nudm services and operations and introducing an SBA-based interface to HSS.


The principle of this solution is to define specific IMS services while reusing the principles of the UDM services specified in Rel-15 (i.e. SDM, UECM, UEAuthentication) where service operations are interface agnostic (e.g. reusable between Sh and Cx) and hence can be used by any IMS NF. 

The IMS related service operations are prefixed with "Nhss_ims_XXX" (it is assumed that the IMS data are managed by the HSS part of combo UDM/HSS or by a standalone HSS).
The currently defined 5GC services for SBA-based Sh defined in the 3GPP TS 29.328 [8] and 3GPP TS 29.329 [9] can be replaced by new IMS services as summarized in the following table and described in detail below. 

Table 6.x.1-1: IMS services over Sh

	Diameter Command
	Service Operation(s)
	Producer
	Example Consumer(s)

	UDR/UDA
	Nhss_ims_SDM_Get
	HSS, combo HSS/UDM
	AS

	SNR/SNA (subscription)
	Nhss_ims_SDM_Subscribe + Nhss_ims_SDM_Get


	HSS, combo HSS/UDM
	AS

	SNR/SNA (unsubscription)
	Nhss_ims_SDM_Unsubscribe
	HSS, combo HSS/UDM
	AS

	PNR/PNA
	Nhss_ims_SDM_Notification
	HSS, combo HSS/UDM
	AS

	PUR/PUA
	Nhss_ims_SDM_Update
	HSS, combo HSS/UDM
	AS


Data read (Sh-Pull)
This procedure is mapped to User-Data-Request/Answer in Diameter (per clause 6.1.1 of TS 29.328 [8]), is invoked by the AS and is used to read transparent and/or non-transparent data for a specified user from the HSS. It is replaced by the following service operations: 
Nhss_ims_SDM_Get with following parameters:
-
Required Inputs: User ID, Data reference 
-
Optional Inputs: Wildcarded–PSI, Wildcarded –IMPU, Data ref. related indicators
-
Required Outputs: Result code
-
Optional Outputs: User data, Wildcarded–PSI, Wildcarded –IMPU
As an alternative, structured transparent data can be handled by using a Nudr_DR_Query service operation.
Data Update (Sh-Update) 

This procedure is mapped to Profile-Update-Request/Answer in Diameter (clause 6.1.2 of TS 29.328 [8]), invoked by the AS and it is used to allow the AS to update the transparent (repository) data stored at the HSS for each IMS Public User Identity (for Public User Identities matching a Wildcarded Public User Identity, the transparent data shall be stored per Wildcarded Public User Identity, and not for each specific Public User Identity matching that Wildcarded Public User Identity) or Public Service Identity (for Public Service Identities matching a Wildcarded PSI, the transparent data shall be stored per Wildcarded PSI, and not for each specific Public Service Identity matching that Wildcarded PSI).
It is replaced by the following service operation: 
Nhss_ims_SDM_Update with following parameters:
-
Inputs Required: NF Type, User ID, Data reference, User data
-
Inputs Optional: Wildcarded–PSI, Wildcarded –IMPU, IMPI
-
Outputs Required: Result code
-
Outputs Optional: Wildcarded–PSI, Wildcarded –IMPU, Repository data, Data reference
As an alternative, structured transparent data can be handled by using a Nudr_DR_Update service operation.
Subscription to notifications (Sh-Subs-Notif)
This procedure is mapped to Subscribe-Notifications-Request/Answer in Diameter (clause 6.1.3 of TS 29.328 [8]), is invoked by the AS and is used to subscribe to Notifications for when transparent and/or non-transparent datafor a specified IMS Public User Identity or Public Service Identity is updated by the HSS. It is also optionally used to request the user data from the HSS in the same Sh diameter operation per TS 29.328 [8].

For subscribing to notifications, it is replaced by two service operations (one for subscription, one for fetching subscriber data):

Nhss_ims_SDM_Subscribe with following parameters
-
Required Inputs: NF Type, User ID, Data reference, Subs. Req. type
-
Optional Inputs: Expiry time, Wildcarded–PSI, Wildcarded–IMPU, Data ref. related indicators. IMPI
-
Required Outputs: Result code
-
Optional Outputs: User data, Wildcarded–PSI, Wildcarded–IMPU
Nhss_ims_SDM_Get (if data are requested by AS) with following parameters
-
Required Inputs: NF Type, User ID, Data reference
-
Optional Inputs: IMPI
-
Required Outputs: Result code
-
Optional Outputs: User data
As an alternative, structured transparent data can be handled by using a Nudr_DR_Subscribe service operation.
For the unsubscribing to notifications, it is replaced by a single service operation:

Nhss_ims_SDM_Unsubscribe with following parameters
-
Required Inputs: NF Type, User ID, Data reference, Subs. Req. type
-
Optional Inputs: Expiry time, Wildcarded–PSI, Wildcarded–IMPU, Data ref. related indicators. IMPI
-
Required Outputs: Result code
-
Optional Outputs: Wildcarded–PSI, Wildcarded–IMPU
As an alternative, structured transparent data can be handled by using a Nudr_DR_Unsubscribe service operation.
Notifications (Sh-Notif)
This procedure is mapped to Push-Notification-Request/Answer in Diameter (clause 6.1.4 of TS 29.328 [8]), invoked by the HSS and is used to inform the AS of changes in transparent and/or non-transparent data to which the AS has previously subscribed to receive Notifications for, using Sh-Subs-Notif. It is replaced by the following service operations: 
Nhss_ims_SDM_Notification with following parameters:
-
Required Inputs: User Id, User data
-
Optional Inputs: Wildcarded–PSI, Wildcarded -IMPU, IMPI
-
Required Outputs: Result code
-
Optional Outputs: none
As an alternative, structured transparent data can be handled by using a Nudr_DR_Notify service operation.
6.x.2
Impacts on existing nodes and functions

Editor's note:
This clause describes impacts to existing entities and interfaces.
AS is impacted as follows:

-
implementation of SDM service operations Nhss_ims_SDM_Get, Nhss_ims_SDM_Subscribe, Nhss_ims_SDM_Unsubscribe, Nhss_ims_SDM_Notification and of the new Nhss_ims_SDM_Update, 
HSS or combo HSS/UDM is impacted as follows:

-
addition of SDM service operations for IMS
6.x.3
Solution Evaluation

Editor's note:
This clause provides an evaluation of the solution.
See clause 7.x
END OF CHANGES
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