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* * * First Change * * * *
[bookmark: _Toc136332827]5.1.7.4	GPSI-to-Subscription-Network resolution using NRF
Figure 5.1.7.4-1 shows the procedure to determine the target PLMN based on the GPSI using the discovery and selection framework via the NRF as defined in 3GPP TS 23.501 [3] and 3GPP TS 23.502 [4].



Figure 5.1.7.4-1: Determination of target PLMN based on GPSI using NRF
1.	The SMS-GMSC located in the PLMN of the SMS sender contacts the NRF in the sourceoriginating PLMN to perform NF/NF service discovery of the UDM instance(s). The discovery request is based on the GPSI of the SMS recipient and includes an indication for the NRF to determine the target PLMN and interface to be used (SBI or legacy interface).
2.	Based on the indication to determine the target PLMN and interface to be used included in the discovery request, if direct routing mechanism is used the NRF in the sourceoriginating PLMN retrieves the target PLMN ID from the MNPF in the originating PLMN by consuming the SBI services of the MNPF described in clause 6.7. The NRF performs an NP query to the MNPF using SBI for the GPSI of the SMS recipient.
If indirect routing mechanism is used, steps 2-3 are skipped and the procedure continues in step 4a.
3.	The MNPF provides in the response the target PLMN information corresponding to the GPSI of the SMS recipient and the procedure continues in step 4.
2a-3a.	The NRF may, as an alternative implementation option to steps 2-3, obtain the target PLMN information by other means, e.g., using DNS/ENUM resolution, local configuration in the NRF or direct access to Number Portability (NP) databases via non-SBI, if applicable.
NOTE 1:	NP applies to GPSIs representing E.164 addresses (i.e., MSISDN). NP is subject to regional and regulatory requirements and is accomplished through the retrieval of ported data from NP databases. Support of ENUM or direct access to NP via non-SBI interfaces and the exact means to make the number portability data available to the NRF is subject to and configured per operator policy.
The NRF may use the DNS/ENUM translation mechanism to resolve the GPSI of the SMS recipient in E.164 format to a URI as specified in IETF RFC 6116 [12]. The NRF performs an ENUM query for the GPSI of the SMS recipient in step 2a. The output of the lookup process in the DNS/ENUM server is a URI that is provided in the ENUM response and points to the sourceoriginating PLMN or the NRF in the target PLMN with which the sourceoriginating PLMN has an interconnection agreement using SBI, so that the NRF in the sourceoriginating PLMN can send an inter-PLMN service discovery request to the NRF in the target PLMN.
NOTE 2:	The DNS/ENUM server searches for an ENUM record matching the GPSI of the SMS recipient. An ENUM record for the individual GPSI or number series provisioned in the DNS/ENUM server can be used to indicate whether the user belongs to the same PLMN or another PLMN in the same or different country. A URI as a result of the lookup process in the DNS/ENUM server can be provided by provisioning an ENUM service using the http or https scheme URI as defined in IETF RFC 4002 [13] and IETF RFC 6118 [14].
4.	Based on the response from the MNPF, the NRF in the sourceoriginating PLMN determines the target PLMN where to search for UDM instances.
If the NRF has obtained the target PLMN information by other means in steps 2a-3a, the NRF determines the target PLMN based on the information from ENUM response, NP databases via non-SBI and/or local configuration.
If the GPSI belongs to the sourceoriginating PLMN (i.e. originating network is the same as subscription network), the source NRF searches for UDM instances matching the discovery criteria that can serve the request in the sourceoriginating PLMN using SBI services and provides the discovery response in step 7.
If the GPSI belongs to a different PLMN, the NRF in the source PLMN checks whether the sourceoriginating PLMN has an interconnection agreement using SBI with the targetsubscription PLMN and, in that case, sends an inter-PLMN discovery request including the GPSI to the NRF in the targetsubscription PLMN to retrieve the UDM instances that can serve the SMS recipient, as defined in clause 4.17.5 of 3GPP TS 23.502 [4] and 3GPP TS 29.510 [10]., and the procedure continues in step 6.
4a.	If indirect routing mechanism is used (i.e., no interaction as in steps 2-3 between NRF and MNPF in the originating PLMN), the NRF in the originating PLMN determines the PLMN ID of the number range holder network (e.g. from the recipient's GPSI prefix (CC+NDC) based on local configuration) and sends an inter-PLMN discovery request of UDM instances to the NRF in the number range holder network. In this case, Tthe discovery request across PLMNs shall include the GPSI of the SMS recipient, and the indication to determine the target PLMN and interface to be used and may include an indication that NP information has been already obtained, if applicable.
5.	Based on the indication to determine the target PLMN and interface to be used included in the discovery request from the source NRF in the originating PLMN, the NRF in the targetnumber range holder PLMN applies the behaviour described for the source NRF in steps 2-3 (or alternatively, steps 2a-3a) and step 4.
The target NRF in the number range holder network may perform a query to the MNPF using SBI if NP is required and NP information has not been retrieved previously (e.g., if sourceoriginating and targetnumber range holder PLMNs belong to different countries or portability domains and NP is required in the target PLMNcountry of the recipient GPSI). The target NRF in the number range holder network obtains the PLMN ID of the new target PLMNsubscription network in the response from the MNPF (or alternatively by other means such as ENUM/NP) and, if applicable, sends an inter-PLMN discovery request of UDM instances including the GPSI to the NRF in the subscription network.
6.	The target NRF in the subscription network provides the inter-PLMN discovery response including one of the following:
-	UDM instance(s) matching the discovery criteria in the target PLMN.or 
-	Information about a new target PLMN as a result of an NP query performed in the target PLMN selected first by the source PLMN, if applicable. The source NRF may then send an inter-PLMN discovery request to the NRF in the new target PLMN if there is an interconnection agreement based on SBI.
-	Nno UDM instance(s) found in the target PLMN, implying that SBI interactions should not be used.
When using indirect routing, the NRF in the number range holder network forwards the discovery response from the NRF in the subscription network to the NRF in the originating network.
7.	If the source NRF in the originating network finds UDM instances matching the filter criteria in the sourceoriginating PLMN or receives UDM instances from the target NRF in the response to a discovery request across PLMNs in step 6, the source NRF provides the UDM instances in the discovery response to the SMS-GMSC.
If the source NRF receives information about a new target PLMN in the discovery response from the target NRF as a result of an NP query performed in the target PLMN, the source NRF checks whether the source PLMN has an interconnection agreement using SBI with the new target PLMN and, in that case, sends a discovery request across PLMNs to the new target NRF as described in step 4.
If no UDM instances can serve the request using SBI, the source NRF provides the discovery response indicating the SMS-GMSC to use a non-SBI interface for the next operation request in the procedure.
8a.	If the discovery response includes UDM instances that can serve the SMS recipient, the SMS-GMSC sends the operation request using SBI to e.g., retrieve the SMS routing information from the UDM, and the SBI-based MT SMS procedure can be executed as described in clause 5.1.
8b.	If no UDM instances are provided in the discovery response, the SMS-GMSC sends the operation request via legacy interface using MAP/Diameter to e.g., retrieve the SMS routing information from the HLR/HSS/UDM.
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