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Abstract of the contribution: This paper discusses possible ways of resolving an inefficient use of a UDM service operation in time synchronization procedures to perform a mapping/translation from an External/Internal Group ID to a SUPI list.
1	Discussion
Time synchronization procedures in clause 4.15.9.2 and 4.15.9.4 of TS 23.502 Release 17 may require the mapping between an External Group ID and Internal Group ID as well as the mapping between a GPSI and SUPI. For that purpose, the NEF uses the UDM service (Nudm_SDM_Get) to map GPSIs to SUPIs and External Group IDs to Internal Group IDs. Additionally, when the AF request targets a group of UEs, the mapping from an Internal Group ID to a SUPI list may be used to retrieve UE identities comprising the group of UEs. For that purpose, the TSCTSF invokes the Nudm_SDM_Get service operation to the UDM to map an Internal Group ID to a SUPI list. The latest versions of these two procedures (i.e., the approved CRs at SA2#150E) are S2-2203230 and S2-2203232; and they, with some additional comments, are shown in Figure 1 and Figure 2, respectively. Both these procedures (and their figures) are used to highlight the issue and trigger discussions on possible ways of addressing it. In the Proposal section, three proposals/options are formulated for further discussion.
#---Start of an excerpt from clause 4.15.9.2 of TS 23.502:
[…]
2.	The AF subscribes to the UE availability for time synchronization service and provides the associated Notification Target Address of the AF by sending Nnef_TimeSynchronization_CapsSubscribe request.
	Report Type defines the type of reporting requested (e.g. one-time reporting, periodic reporting or event based reporting).
	The request may include DNN and slicing information (S-NSSAI) and shall include an AF-Service-Identifier. If the DNN and S-NSSAI are omitted in the request, the NEF uses the AF-Service-Identifier to determine the target DNN and slicing information (S-NSSAI).
	The Event Filter may include a list of UE identities (GPSIs) or Groups of UEs identified by an External Group Identifier that further define the subset of the target UEs. If the request does not include UE identities nor External Group Identifier, the request is targeted to any UE with a PDU Session using the DNN and S-NSSAI. The NEF uses the UDM service to map the GPSIs to SUPIs and to map the External Group Identifier to Internal Group Identifier.
[…]
4.	If the Event Filter includes Groups of UEs, the TSCTSF uses the Nudm_SDM_Get request to retrieve the subscription information (SUPI list) from the UDM using the Internal Group ID.
5.	The UDM provides the Nudm_SDM_Get response containing a SUPI list that identifies UEs that belong to the Groups of UEs.


Figure 1: Procedure for exposing 5GS and/or UE availability and capabilities for Time Synchronization services (clause 4.15.9.2 of TS 23.502), with comments
[…]
#---End of an excerpt from clause 4.15.9.2 of TS 23.502.
#
#---Start of an excerpt from clause 4.15.9.4 of TS 23.502:



Figure 2: Management of 5G access stratum time information (clause 4.15.9.4 of TS 23.502), with comments
[…]
2.	(When the procedure is triggered by the AF request to influence the 5G access stratum time distribution):
-	To create a new request, the AF provides access stratum time distribution parameters to the NEF using the Nnef_ASTI_Create service operation (together with the AF identifier and potentially further inputs as specified in table 4.15.9.4-1), including a target (one UE identified by SUPI or GPSI, a group of UEs identified by an External Group Identifier. The NEF maps the External Group Identifier to an Internal Group Identifier and any GPSI to a SUPI.
-	To update or remove an existing request, the AF invokes an Nnef_ASTI_Update or Nnef_ASTI_Delete service operation providing the corresponding time synchronization configuration id.
-	To query the status of the access stratum time distribution, the AF invokes Nnef_ASTI_Get service operation providing the target (List of UE identities (SUPI or GPSI)).
	The AF that is part of operator's trust domain may invoke the services directly with the TSCTSF.
NOTE 1:	Steps 1 and 2 can occur in any order.
[…]
4.	If the AF request targets a group of UEs, the TSCTSF uses the Nudm_SDM_Get request to retrieve the subscription information (SUPI list) from the UDM using the Internal Group ID.
5.	The UDM provides the Nudm_SDM_Get response containing a SUPI list that identifies UEs that belong to that group of UEs.
[…]
#---End of an excerpt from clause 4.15.9.2 of TS 23.502.
Conclusion: within these procedures, UDM/UDR will receive the same translation request twice (one from NEF to resolve the mapping to an Internal Group ID, one from the TSCTSF to get the SUPIs), even though the UDM service allows to do both things in a single step. 

2.	Proposal
In this section, three Proposals are formulated to discuss possible ways of addressing the issue stated above.
Option 1: Leave these procedures unchanged as currently specified in the approved CRs (S2-2203230 and S2-2203232).
Option 2: Make the required changes starting from Release 17 procedures allowing the NEF to pass an External Group ID to the TSCTSF, which enables avoiding the redundant the External Group ID to Internal Group ID mapping as the UDM can directly map an External Group ID to a SUPI list. In this case, the draft CR can be converted into a revised CR at S2#151e.
Note that the current specifications (clause 5.2.2.4. of TS 29.503) already NFs can pass External Group IDs to the UDM. 
# ---Start of an excerpt from clause 5.2.2.4. of TS 29.503:
Figure 5.2.2.2.14-1 shows a scenario where the NF service consumer (e.g NEF, GMLC) sends a request to the UDM to receive the Internal Group Identifier that corresponds to the provided External Group Identifier and / or the list of the UE identifiers (e.g. SUPIs, GPSIs) that belong to the provided External Group Identifier.


Figure 5.2.2.2.14-1: External Group Identifier Translation
1.	The NF Service Consumer (e.g. NEF, GMLC) shall send a GET request to the resource representing the group identifiers handled by UDM; the External Group Identifier is passed in a query parameter of the request URI, and an indication is also passed if the list of UE identifiers that belong to the provided External Group Identifier are required.
# ---End of an excerpt from clause 5.2.2.4. of TS 29.503.

Option 3: Make the required changes, but only for Release 18 specifications. 

See a draft CR on TS 23.502 (S2-220abcd), which specifies that the NEF passes an External Group ID to the TSCTSF when the AF request targets a group of UEs.
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