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1. Introduction
<Introduction part (optional)>
2. Reason for Change
Alternative mechanism for target PLMN identification from GPSI.
3. Conclusions
<Conclusion part (optional)>
4. Proposal
It is proposed to agree the following changes to 3GPP TR 29.829 v0.3.0.

[bookmark: _Hlk61529092]* * * First Change * * * *
[bookmark: _Toc63665311]6.x	Solution #X: Mechanism to select the target PLMN with MNP
[bookmark: _Toc63665312]6.x.1	Introduction
This solution addresses Key Issue #3 ("Mechanism to select the target PLMN based on GPSI when using SBI").
Termination of Short Message Service requires routing of some signalling messages based on the public identifier (e.g. MSISDN) of the SMS recipient. When the SMS recipient belongs to a PLMN different from the PLMN of the SMS sender, the signaling takes place across PLMN borders. When number portability is not implemented, the target PLMN can be identified using the recipients MSISDN (E.164 number) prefix (e.g. CC+NDC). However, when number portability is implemented it is necessary to know the recipient MSISDNs porting status to determine the target network as the recipient MSISDN may have ported its subscription from the number range holder PLMN to another PLMN.
This solution provides a mechanism, when using service-based interfaces, to correctly route the signalling messages based on the public identifier (e.g. MSISDN) to the recipient's subscription network.
NOTE:	It is assumed that when the GPSI is an External Identifier the target PLMN can be determined based on the domain part of the External Identifier and hence the solution described in this paper only applies to when the GPSI is an MSISDN (i.e. E.164 number).
[bookmark: _Toc63665313]6.x.2	Description
The solution proposes to introduce a new MNP (Mobile Number Portability) NF in the 5GS architecture. This NF shall expose service API that will allow an NF service consumer to retrieve the PLMN ID of the recipients MSISDN's subscription network.
The MNP NF registers in the NRF with a new NFType (e.g. MNP) and is discoverable by other NFs using this NFType.
An SMS-GMSC that supports SMS via SBI, first discovers the MNP NF via the NRF. If the NRF returns NF profiles for MNP NF in discovery response, then the SMS-GMSC contacts the MNP NF to identify the PLMN ID of the recipient MSISDN for further discovery of UDM NF profiles for invoking UDM service operation for routing information retrieval. The SMS-GMSC uses the PLMN ID received from MNP NF as the target PLMN ID in the discovery request towards NRF to discover the UDM NF profiles in the subscription network of the SMS recipient.
NOTE:	Although this solution describes a mechanism for routing SBI messages based on MSISDN to the correct PLMN for interaction between SMS entities like SMS-GMSC and the UDM in the recipient's subscription PLMN, it could be applicable to any potential use case and procedure that requires routing of SBI messages based on GPSI (i.e. MSISDN) in 5GS.
When the recipient MSISDN belongs to the same country as the originating network and MNP is not implemented in the country, an SMS-GMSC that supports SMS via SBI may skip discovery of MNP NF and may directly discover UDM profile for invoking UDM service operation for routing information retrieval. In this case the SMS-GMSC determines the target PLMN ID from the recipient's MSISDN Prefix (e.g. CC+NDC) while sending the discovery request to the NRF.
6.x.3	Procedures
The following section illustrates the procedure to determine the correct PLMN ID to route the routing information retrieval request to the UDM NF in the SMS recipient's subscription network. The procedure covers both direct and indirect routing based MNP implementation. The indirect routing mechanism is also used for international SMS termination.
6.x.3.1	Direct Routing (or All Call Query, ACQ)
When MNP is implemented in a country or number portability domain with direct routing mechanism, the originating network first does the number portability query to identify the recipient MSISDN's subscription PLMN before routing any messages based on MSISDN.  


Figure 6.x.3.1‑1 SMS termination when MNP is implemented with direct routing (all call query)
Figure 6.x.3.1‑1 above shows the signalling flow diagram to route an SBI message based on MSISDN when direct routing of MNP is implemented. Steps 1 through 6 is skipped if number portability is not implemented in the country or PLMN and in this case the SMS-GMSC identifies the target PLMN from the MSISDN Prefix (e.g. CC+NDC) based on local configuration.
1.	MNP NF registers to the NRF
2-3.	SMS-GMSC discovers MNP NF via NRF
4-6.	SMS-GMSC sends a NP status query request to MNP NF for the recipient MSISDN. MNP NF checks the portability status of the recipient MSISDN and responds back with the target PLMN ID. Alternatively the MNP NF may also return a Routing Number (RN) or a URI using which the SMS-GMSC can identify the target PLMN ID
7-8.	SMS-GMSC uses the PLMN ID received in step 6 as the target PLMN ID when performing discovery of UDM NF profile via NRF for sending the routing information query to the UDM. If the target PLMN ID is not own network, the local NRF forwards the discovery request to the NRF of the target PLMN. If steps 1 through 6 were skipped because MNP is not implemented in the country, the SMS-GMSC derives the target PLMN ID from the MSISDN Prefix (e.g. CC+NDC) based on local configuration.
 9-10.	SMS-GMSC further performs routing information retrieval from the UDM, based on the UDM profiles received in discovery response from NRF in step 8.
6.x.3.2	Indirect Routing
When MNP is implemented in a country or number portability domain with indirect routing mechanism, the signalling messages are always routed to the number range holder network, the number range holder then performs a number portability check and forwards the request to the subscription network if the number is ported out. For the case of international SMS termination also indirect routing is applied. In the case of international SMS termination, the originating network is outside the number portability domain and may not have any knowledge of whether number portability is implemented in the country of the recipient MSISDN.


Figure 6.x.3.2‑1 SMS termination when MNP is implemented with Indirect routing
Figure 6.x.3.2‑1 above shows the signalling flow diagram to route an SBI message based on MSISDN when indirect routing of MNP is implemented. The steps 1 through 6 may be skipped if the SMS-GMSC knows (e.g. based on location configuration) that number portability check is not needed for the recipient MSISDN (e.g. when number portability is not implemented in a country or PLMN). In this case SMS-GMSC identifies the target PLMN from the MSISDN Prefix (e.g. CC+NDC) based on local configuration.
1.	MNP NF registers to the NRF
2-3.	SMS-GMSC discovers MNP NF via NRF. The MNP NF belongs to the number range holder PLMN. SMS-GMSC sets the target PLMN ID in the discovery request to the number range holder PLMN. If the number range holder is a different PLMN then the local NRF forwards the discovery request to the NRF of the number range holder PLMN.  
4-6.	SMS-GMSC sends a NP status query request to MNP NF for the SMS recipient MSISDN. MNP NF checks the portability status of the recipient MSISDN and responds back with the target PLMN ID. Alternatively the MNP NF may also return a Routing Number (RN) or a URI using which the SMS-GMSC can identify the target PLMN ID
7-8.	SMS-GMSC uses the PLMN ID received in step 6 as the target PLMN ID when performing discovery of UDM NF profile via NRF for sending the routing information query to the UDM. If the target PLMN ID is not own network, the local NRF forwards the discovery request to the NRF of the target PLMN.
 9-10.	SMS-GMSC further performs routing information retrieval from the UDM, based on the UDM profiles received in discovery response from NRF in step 8.
6.x.4	Impacts on services, entities and interfaces
NRF:
-	Support for registration and discovery of the new MNP NF and service API
SMS-GMSC:
-	Support SBI interface towards UDM and MNP NFs
-	Discovery of MNP NF profiles from NRF. When direct routing is used, the MNP NF in the originating network is queried, so the target PLMN ID is not included in the discovery request (which implies that the NRF searches for NF profiles within local PLMN). When indirect routing is used, the MNP NF in the number range holder network is queried, so the target PLMN ID in the discovery request (to discover the MNP NF profile) is set to the number range holder PLMN. SMS-GMSC derives the target PLMN ID for this request (indirect routing) from the recipient's MSISDN prefix (e.g. CC+NDC).
-	Invoke new MNP service API to the MNP NF to determine the PLMN ID of the recipient MSISDN
-	Use the PLMN ID received in the response from MNP as the target PLMN ID in the discovery request to NRF for discovery of UDM NF profiles in the recipient MSISDN's subscription network.
-	If MNP query is skipped (only when the recipient MSISDN is in the same country as the originating SMS-GMSC and when MNP not implemented in the country), then determine the target PLMN ID based on the recipients MSISDN Prefix (e.g. CC+NDC). This target PLMN ID is used in the discovery request to NRF to discover the UDM NF profiles in the recipient MSISDN's subscription network.
[bookmark: _GoBack]-	Invoke routing information retrieval service operation to the UDM profile received from NRF in discovery response
MNP NF:
-	A new MNP NF in introduced in the 5GS architecture.
-	This NF exposes a service API that allows a consumer of the service to retrieve the PLMN ID of the Subscription Network of an MSISDN
-	MNP NF registers to the NRF and is discoverable by other service consumers using the new NFType


* * * End of Changes * * * *

Microsoft_Visio_Drawing1.vsdx
Number Range Holder Network
Subscription Network
Originating Network
SMS-GMSC
NRF
NRF
MNP
UDM
NRF
UDM
2. Nnrf_NFDiscovery (target-nf-type=MNP, serviceName=Nmnp_NPStatus, target PLMN ID= number range holder)
3. Nnrf_NFDiscovery_Response NF Instance(s) = MNP Instances
4. Nmnp_NPStatus GET (MSISDN)
NPDB
Case 2:
B Number is Ported out
Case 1: 
B Number is Not ported
5. NPDB lookup
1. Nnrf_NFManagement (NFType=MNP, serviceName=Nmnp_NPStatus)
6. Nmnp_NPStatus response (Porting status, Target PLMN ID)
7a. Nnrf_NFDiscovery (NFType=UDM,  serviceName=Nudm_routingInfo, PLMNID= PLMN ID received in Step 6)
8a. Nnrf_NFDiscovery_Response (UDM instance)
9a. Nudm Routing Info query (MSISDN, NPDI)
10a. Nudm Routing info response
7b. Nnrf_NFDiscovery (NFType=UDM, serviceName=Nudm_routingInfo, PLMNID= PLMN ID received in Step 6)
8b. Nnrf_NFDiscovery_Response (UDM Instance(s))
9b. Nudm Routing Info query (MSISDN, NPDI)
10b. Nudm Routing Info response



image1.emf
Number Portability Domain/Country

Number Range Holder N/W Subscription Network Originating Network

SMS-

GMSC

NRF MNP UDM NRF UDM NRF UDM

2. Nnrf_NFDiscovery (target-nf-type=MNP, serviceName=Nmnp_NPStatus)

3. Nnrf_NFDiscovery_Response (MNP instances)

4. Nmnp_NPStatus GET (MSISDN)

NPDB

7b. Nnrf_NFDiscovery (NFType=UDM, serviceName=Nudm_routingInfo, PLMNID= PLMN ID received in Step 6)

8b. Nnrf_NFDiscovery_Response (UDM Instance(s))

9b. Nudm Routing Info query (MSISDN, NPDI)

Case 2:

B Number is Ported/other network subscriber (Own 

PortedOut, Foreign Ported to Foreign, Foreign Not Ported)

Case 1:

B Number is OWN subscriber 

(Own Not Ported or Ported In

5. NPDB lookup

7a. Nnrf_NFDiscovery (NFType=UDM,  serviceName=Nudm_routingInfo, PLMNID= PLMN ID received in Step 6)

8a. Nnrf_NFDiscovery_Response (UDM instance)

9a. Nudm Routing Info query (MSISDN, NPDI)

10a. Nudm Routing info response

1. Nnrf_NFManagement (NFType=MNP, serviceName=Nmnp_NPStatus)

6. Nmnp_NPStatus response (Porting status, Target PLMN ID)

10b. Nudm Routing Info response


Microsoft_Visio_Drawing.vsdx
Number Portability Domain/Country
Number Range Holder N/W
Subscription Network
Originating Network
SMS-GMSC
NRF
MNP
UDM
NRF
UDM
NRF
UDM
2. Nnrf_NFDiscovery (target-nf-type=MNP, serviceName=Nmnp_NPStatus)
3. Nnrf_NFDiscovery_Response (MNP instances)
4. Nmnp_NPStatus GET (MSISDN)
NPDB
7b. Nnrf_NFDiscovery (NFType=UDM, serviceName=Nudm_routingInfo, PLMNID= PLMN ID received in Step 6)
8b. Nnrf_NFDiscovery_Response (UDM Instance(s))
9b. Nudm Routing Info query (MSISDN, NPDI)
Case 2:
B Number is Ported/other network subscriber (Own PortedOut, Foreign Ported to Foreign, Foreign Not Ported)
Case 1:
B Number is OWN subscriber (Own Not Ported or Ported In
5. NPDB lookup
7a. Nnrf_NFDiscovery (NFType=UDM,  serviceName=Nudm_routingInfo, PLMNID= PLMN ID received in Step 6)
8a. Nnrf_NFDiscovery_Response (UDM instance)
9a. Nudm Routing Info query (MSISDN, NPDI)
10a. Nudm Routing info response
1. Nnrf_NFManagement (NFType=MNP, serviceName=Nmnp_NPStatus)
6. Nmnp_NPStatus response (Porting status, Target PLMN ID)
10b. Nudm Routing Info response



image2.emf
Number Range Holder Network Subscription Network Originating Network

SMS-

GMSC

NRF NRF MNP UDM NRF UDM

2. Nnrf_NFDiscovery (target-nf-type=MNP, serviceName=Nmnp_NPStatus, 

target PLMN ID= number range holder)

3. Nnrf_NFDiscovery_Response NF Instance(s) = MNP Instances

4. Nmnp_NPStatus GET (MSISDN)

NPDB

Case 2:

B Number is Ported out

Case 1: 

B Number is Not ported

5. NPDB lookup

1. Nnrf_NFManagement (NFType=MNP, serviceName=Nmnp_NPStatus)

6. Nmnp_NPStatus response (Porting status, Target PLMN ID)

7a. Nnrf_NFDiscovery (NFType=UDM,  serviceName=Nudm_routingInfo, PLMNID= PLMN ID received in Step 6)

8a. Nnrf_NFDiscovery_Response (UDM instance)

9a. Nudm Routing Info query (MSISDN, NPDI)

10a. Nudm Routing info response

7b. Nnrf_NFDiscovery (NFType=UDM, serviceName=Nudm_routingInfo, PLMNID= PLMN ID received in Step 6)

8b. Nnrf_NFDiscovery_Response (UDM Instance(s))

9b. Nudm Routing Info query (MSISDN, NPDI)

10b. Nudm Routing Info response


