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Abstract of the contribution: This solution proposes to configure the UE with Network Slice based SoR information.
1. Discussion
According to the Key Issue #2 description, the following issues are defined:
[bookmark: _Hlk99453548]-	Study how and when the HPLMN provides the UE with information about slice availability per VPLMN and prioritization information of the VPLMNs with which the UE may register for the network slice. The study includes the content of the information; and
-	Study how and when to use the information received by the UE from the HPLMN to influence automatic PLMN selection. 
The present solution is based on the existing mechanism of steering-of-roaming (SoR). The benefits of the eexisting SoR mechanism is that it can be used dynamically and can update the UE on demnad when the UE is located in a specific country. 

2. Proposal
It is proposed to add the following new key issue to 3GPP TR 23.700-41.

* * * First Change * * * *
[bookmark: _Toc97274375][bookmark: _Toc97057175][bookmark: _Toc97266753]6.X	Solution #X: Providing slice-based network selection SoR information to the UE
[bookmark: _Toc97057176][bookmark: _Toc97266754][bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc23254042]6.X.1	Introduction
This solution targets KI#2, namely the issues of:
-	"how and when the HPLMN provides the UE with information about slice availability per VPLMN"; and 
-	"study how and when to use the information received by the UE from the HPLMN to influence automatic PLMN selection".
[bookmark: _Toc97057177][bookmark: _Toc97266755]6.X.2	Functional Description
[bookmark: _Toc500949101][bookmark: _Toc22214910]The present solution is based on the following principles:
[bookmark: _Hlk99455189]1.	The UE may indicate to the UDM the support of UE Parameters Update (UPU) data type which is used to configure the UE with information for slice-based network selection. The exchange of supported capability may be requested by the UDM at any time, e.g. when the UE is located in the HPLMN or in a VPLMN. 
2.	The HPLMN (e.g. UDM and/or SoR-AF) can determine based on the UE capabilities, the UE current location (e.g. the current serving network ID) and on the subscribed S-NSSAIs whether the UE should be configured with slice-based network selection data.  The configuration with slice-based network selection data may include a list of S-NSSAI(s) where each S-NSSAI is associated with one or more PLMN IDs in priority order. 
3.	The following UE behaviour applies:
a.	Initially when the UE roams to a different country, the UE selects PLMN (automatic or manual selection) according to the existing mechanism, e.g. by using "Operator controlled PLMN selector with Access Technology" list. 
b.	If the UE wants to use an S-NSSAI which is not available in the current serving PLMN or in the current Registration Area (RA) and the UE is configured with slice-based network selection data (as per point 2), the UE triggers network selection procedure by considering the slice-based network selection information.
[bookmark: _Toc23254043][bookmark: _Toc97057178][bookmark: _Toc97266756]6.X.3	Procedures
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc22214911]The Figure 6.X.3-1 shows the procedure for providing the UE with configuration information for slice-based network selection. 


Figure 6.X.3-1: Providing UE configuration information for slice-based network selection
The steps of Figure 6.X.3-1 are described as follows:
0.	The UDM/UDR in the HPLMN may be preconfigured (e.g. via the OAM or OSS based on Service Level Agreements with the roaming partners) that one or more network slices (identified by S-NSSAI) are available in specific visited networks (VPLMNs).
1.	The UE performs a network selection procedure (automatic or manual network selection) according to the existing mechanism, e.g. by using "Operator controlled PLMN selector with Access Technology" list. The UE triggers network registration procedure with the selected VPLMN (e.g. VPLMN1). 
2.	[optional] The UDM (based on local policy) may determine to initiate UPU procedure for UE's UPU capability check. The UDM may perform this procedure for certain UEs only, e.g. which are subscribed with S-NSSAIs served only in specific VPLMNs and/or when the UE is located in specific area or country where some of the subscribed S-NSSAIs are served by specific VPLMNs. The UE UPU capability may be stored per IMEI basis.
3.	The UDM determines that the UE should be provided with "slice-based network selection data" (or the configuration should be updated). The UDM may take into account UE's UPU capability, subscribed S-NSSAIs served only in specific VPLMNs and/or the UE location in specific area or country.
	The "slice-based network selection data" (e.g. including list of the preferred PLMN/access technology combinations) may be dynamically created, e.g. created on demand. The slice-based network selection data may be generated either (a) in the UDM based on local policy, or (b) by a dedicated steering of roaming application function (SOR-AF) providing operator specific network selection information. 
In case of (b), the step 4 is performed.
4.	[optional] The UDM may send a request to the SOR-AF to create the slice-based network selection information. For this purpose, the UDM may use the Nsoraf_SoR_Get service operation and send a request message to the SOR-AF. The request message may include indications that slice-based configuration for network selection is required (e.g. called SoR-NS) and the list of subscribed S-NSSAIs for this UE.
	Based on the received indication for SoR-NS and the subscribed S-NSSAIs, the SOR-AF creates slice-based network selection information to be provisioned to the UE.
	The slice-based network selection data (or SoR-NS) may contain mapping of S-NSSAI to a VPLMN/SNPN IDs in priority order. For example, an S-NSSAI#1 is associated with [PLMN2, prio2], [PLMN4, prio3], etc. When the UE wants to use S-NSSAI#1, which is not available in the current VPLMN1, the UE triggers the AS layer to perform discovery of available networks. The UE NAS layer then considers whether PLMN2 or PLMN4 are available and selects the network with the highest priority. 
5.	The UDM uses control plane transport procedure (e.g. via UE Parameters Update, UPU, procedure) to transmit to the UE either the "slice-based network selection data" created in the UDM or the SoR-NS container received from the SOR-AF. The encoding of the UPU data may either as UPU transparent container (if the AMF supports UPU transparent container), or a new UPU Data type. The parameters included in the UPU procedure may have final destination either the USIM or the ME part of the UE.
	The UDM may use the UPU procedure by invoking Nudm_SDM_Notification service operation.
6.	The UDM stores for the UE (i.e. combination of SUPI and IMEI) that configuration for simultaneous VPLMN registration has been successfully provided to the UE.
7.	The UE verifies the validity of the received UPU data.  The UE processes the UPU data as follows:
-	if the UPU data contains parameters protected by secured packet (e.g. encrypted by the SP-AF), the ME forwards the secured packet to the USIM.
-	if the UPU data contains parameters not protected by secure packet, the UE updates and stores the received parameters in the ME, e.g. in the UDM Updata Data set.
The UE may sends a response message (e.g. acknowledgement) to the UDM.
8.	The UE applies the "slice-based network selection data" for network selection. If the "slice-based network selection data" is associated with a validity restriction parameter (e.g. location or time restriction), the UE applies the configuration when the validity restriction is fulfilled. 
Please see the example in step 4 for further details.
[bookmark: _Toc23254044][bookmark: _Toc97057179][bookmark: _Toc97266757]6.X.4	Impacts on services, entities and interfaces
UE impacts:
-	Exchange capability for UE Parameters Update (UPU) data type which is used to configure the UE with slice-based network selection data. 
-	Ability to receive and maintain slice-based network selection data via UPU procedure, e.g. as SoR container;
-	Ability to apply slice-based network selection procedure when the UE wants to use an S-NSSAI which is not available in the current serving PLMN or in the current Registration Area (RA).
UDM impacts:
-	Ability to determine whether the UE should be configured with slice-based network selection data.
-	Ability to either (a) create the slice-based network selection data or (b) to request the SOR-AF to provision the UE with slice-based network selection data. 
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