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1. Introduction
[bookmark: _GoBack]This pCR proposes a solution to Key Issue #3 "Mechanism to select the target PLMN based on GPSI when using SBI" in 3GPP TR 29.829, defining a mechanism to determine the target PLMN and interface to be used for the next operation request in the procedure, by enhancing the discovery procedure using NRF when the GPSI is the only known SMS recipient’s identity.
2. Reason for Change
Provide a solution to Key Issue #3 in 3GPP TR 29.829.
3. Conclusions
<Conclusion part (optional)>
4. Proposal
It is proposed to agree the following changes to 3GPP TR 29.829.

* * * First Change * * * *
[bookmark: _Toc42763475][bookmark: _Toc44339299]6.X	Solution #X: Mechanism to select the target PLMN based on GPSI using NRF
6.X.1	Introduction
This solution addresses Key Issue #3 ("Mechanism to select the target PLMN based on GPSI when using SBI").
Short Message Service requires routing of some signalling messages based on the public identifier (e.g. MSISDN) of the SMS recipient. In case that the SMS recipient belongs to a PLMN different from the PLMN of the SMS sender, the signaling takes place across PLMN borders.
Current service discovery mechanisms in SBA based on GPSI do not include information to select the target PLMN. This solution provides a mechanism when using service-based interfaces to select the target PLMN based on GPSI by enhancing the discovery and selection procedures using NRF and leveraging on the support of the existing DNS/ENUM and Number Portability services, if applicable, determining the target PLMN and whether SBI or legacy interfaces (e.g. MAP/Diameter) can be used. The proposal considers the selection of the target PLMN when the GPSI is an MSDIDN.
NOTE:	It is assumed that an External Identifier belongs to the home PLMN and hence it is not required to determine the target PLMN when the GPSI is an External Identifier.
While the solution is addressing the need for a new mechanism to select the target PLMN for those interactions between the SMS entities and the 5GC requiring routing based on the GPSI of the SMS recipient, it could be applicable to any potential use case and procedure requiring selection of the target PLMN based on GPSI in 5GS.
6.X.2	Description
The description of the solution is illustrated using the interaction between SMS-GMSC and UDM for MT SMS delivery in 5GC, i.e. a mechanism for the SMS-GMSC, acting as NF service consumer, to retrieve routing information from UDM in the target PLMN, acting as NF service producer, when service-based interfaces are used between the SMS entities and 5GC.
The solution proposes to select the target PLMN based on MSISDN using the discovery procedure with NRF according to the following:
-		The NF consumer (e.g. SMS-GMSC) located in the PLMN of subscriber A (SMS sender) performs discovery of the target NF/NF service instance(s) (e.g. UDM) invoking the local NRF in the same PLMN (referred as local PLMN hereinafter). The discovery request is based on the MSISDN of subscriber B (SMS recipient), which is the only known recipient’s identity, and includes an optional indication for the NRF to determine the target PLMN and interface to be used.
-	The local NRF can determine the target PLMN performing an ENUM query, unless the target PLMN information is available by other means, e.g. locally configured in the NRF.
-		An ENUM record for the full MSISDN or number series provisioned in the DNS/ENUM server can be used to indicate whether the user belongs to the local PLMN or another PLMN in the same or different country. The output of the lookup process using DNS/ENUM can be a URI that is provided in the ENUM response and points to the NRF in the target PLMN with which there is an interconnection agreement using SBI, so that the local NRF can send an inter-PLMN service discovery request to the target PLMN. An existing Enumservice type/subtype (e.g. “web:http”) registered in IANA may be reused or new one(s) may be specified to be used for 5GC/SBA.
-	Absence of an ENUM record can imply to use a non-SBI interaction and hence a legacy interface should be used for the next operation request in the procedure (e.g. a MAP operation from SMS-GMSC towards HLR to retrieve routing information for SMS). This may be the case when the HSS/HLR is deployed in the target PLMN interworking with the UDM via UDICOM interface for SMS procedures, or there is no SBI interconnection with the target PLMN. An ENUM record containing an existing Enumservice type/subtype (e.g. pstn:tel) may be used as well to indicate that a non-SBI interface should be used.
-	If Number Portability (NP) service is required, the DNS/ENUM server can perform an NP query for national MSISDN number series according to the existing procedures. The answer from the NP service includes information about the target PLMN, e.g. the Routing Number (RN) assigned to the network operator owning that specific MSISDN, based on IETF RFC 4694 and local regulation in each country. The information provided by the NP service is included in the ENUM response for the local NRF to determine the target PLMN.
-	If the NRF keeps local configuration of the MSISDN ranges or list of individual MSISDNs owned by the local PLMN, this information would need to be updated every time an MSISDN is added or removed to the list/ranges belonging to the PLMN, also considering Number Portability cases.
-	The ENUM response may then include one of the following:
-	A URI pointing to the NRF of the target PLMN.
-	If NP is applicable, a RN associated to the network operator the MSISDN belongs to.
-	No record found for the MSISDN (or alternatively an ENUM record containing a specific Enumservice type/subtype), implying that SBI interactions should not be used.
-	Based on ENUM response or local configuration, the local NRF performs the following actions:
-	If the response contains information from NP such as RN, the local NRF uses the received information to determine the target PLMN (e.g. mapping the RN to PLMN ID).
-	If the user belongs to the local PLMN, the local NRF searches for NF/NF service instances (e.g. UDM instances) matching the discovery criteria that can serve the request using SBI interactions.
-	If the user belongs to a different PLMN, based on the URI received in the ENUM response pointing to the NRF in the target PLMN or based on the PLMN ID obtained from the NP information, the local NRF sends a discovery request across PLMNs, interacting with the NRF in the target PLMN to retrieve the NF/NF service instance(s) that matches the discovery criteria.
-	The local NRF may receive in the inter-PLMN discovery response one of the following:
-	NF/NF service instance(s) matching the discovery criteria in the target PLMN.
-	The PLMN ID of the target PLMN as a result of ENUM and NP query in a transit PLMN, if applicable. The local NRF will then send an inter-PLMN discovery request to the NRF in the target PLMN if there is an interconnection agreement based on SBI.
-	No NF instance(s) found in the target PLMN, implying that SBI interactions should not be used.
-	If the local NRF finds NF/NF service instances for the MSISDN in the local PLMN or receives NF instances from the NRF in the target PLMN, the local NRF provides the NF instances in the discovery response for the NF consumer to send the next operation request in the procedure using SBI.
-	Otherwise, i.e. if there are not NF instances available that can serve the request, the local NRF provides the discovery response indicating the consumer NF to use a legacy interface for the next operation request in the procedure.
-	Based on discovery response from the local NRF, the NF service consumer (e.g. SMS-GMSC) sends the operation request using SBI to the NF service producer (e.g. UDM) or via legacy interface (e.g. MAP request to the HLR).
6.X.3	Procedures
The following sections illustrates the procedure to determine the target PLMN and the interface to be used for different scenarios depending on the PLMN the SMS recipient’s MSISDN belongs to and NP requirement.
6.X.3.1	Scenario 1: Selection of target PLMN based on MSISDN belonging to local PLMN
Figure 6.X.3.1 shows the procedure to select the target PLMN when the MSISDN belongs to the local PLMN, i.e. the same PLMN of the NF service consumer (e.g. SMS-GMSC).
The discovery request to the local NRF (step 2) includes the optional indication for the NRF to determine the target PLMN and interface to be used.
In this case, when the ENUM response indicates to the local NRF that the MSISDN belongs to the local PLMN and SBI can be used, the local NRF performs a local search of NF instances that are provided in the discovery response (steps 4a-7a).



Figure 6.X.3.1 Selection of target PLMN based on MSISDN belonging to the local PLMN

6.X.3.2	Scenario 2: Selection of target PLMN based on MSISDN belonging to a different PLMN with NP
Figure 6.X.3.2 shows the procedure to select the target PLMN when the MSISDN belongs to a different PLMN from the PLMN of the NF service consumer (e.g. SMS-GMSC), and Number Portability service is applicable.
In this case, the DNS/ENUM server is configured to perform an NP query and the response is used by the local NRF to obtain the target PLMN ID (steps 4-8). After the inter-PLMN discovery request, which includes the optional indication to determine the interface and the indication that NP service has already been invoked, the target PLMN determines the interface to be used (steps 9a-13a).



Figure 6.X.3.2 Selection of target PLMN based on MSISDN belonging to a different PLMN with NP

6.X.3.3	Scenario 3: Selection of target PLMN based on MSISDN belonging to a different PLMN without NP
Figure 6.X.3.3 shows the procedure to select the target PLMN when the MSISDN belongs to a different PLMN from the PLMN of the NF service consumer (e.g. SMS-GMSC), and Number Portability service is not applicable. This is the case of a target PLMN in a different country or in the same country where NP is not required.
In this case, the ENUM response indicates to the local NRF that the MSISDN belongs to a different PLMN including a URI pointing to the NRF in the target PLMN (step 4a). After the inter-PLMN discovery request including the optional indication, the target PLMN determines the interface to be used (steps 6a-10a).


Figure 6.X.3.3 Selection of target PLMN based on MSISDN belonging to a different PLMN without NP

6.X.3.4	Scenario 4: Selection of target PLMN based on MSISDN belonging to a different PLMN via transit PLMN
Figure 6.X.3.4 shows the procedure to select the target PLMN when the MSISDN belongs to a different PLMN from the PLMN of the NF service consumer (e.g. SMS-GMSC), and the target PLMN is determined via a transit PLMN. This may be the case of a target PLMN in a different country where NP query is required and performed in a transit PLMN.
In this case, the ENUM response indicates to the local NRF that the MSISDN belongs to a different PLMN including a URI pointing to the NRF in the transit PLMN (step 4). After the inter-PLMN discovery request including the optional indication, the NRF in the transit PLMN performs ENUM and subsequent NP queries, maps the information received to the target PLMN ID and includes the target PLMN ID in the inter-PLMN discovery response (steps 7-10), so that the local NRF can check whether SBI interconnection exists between local and target PLMNs.


Figure 6.X.3.4 Selection of target PLMN based on MSISDN belonging to a different PLMN via transit PLMN

6.X.4	Impacts on services, entities and interfaces
SMS-GMSC:
-	Support service discovery request based on GPSI using NRF, including the indication to determine the target PLMN and interface to be used for the next operation in the procedure.
-	Support SBI interface to UDM.
NRF:
-	Support service discovery request based on GPSI including the indication to determine the target PLMN and interface to be used for the next operation in the procedure.
-	Support ENUM query, including information provided by NP service.
-	Determine target PLMN based on information received from ENUM/NP or the inter-PLMN discovery response.
ENUM:
-	Existing Enumservice type/subtype may be reused or new one(s) may be specified to be used for 5GC/SBA.

* * * End of Changes * * * *
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