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1. Introduction
Based on SA1 requirement of slice-based PLMN selection as 
For a roaming UE activating a service/application requiring a network slice not offered by the serving network but available in the area from other network(s), the HPLMN shall be able to provide the UE with prioritization information of the VPLMNs with which the UE may register for the network slice.
Based on the requirement, trigger of slice-based PLMN selection information has been discussed for  many times and (enhanced) URSP has also been mentioned by some companies. 
This contribution will discuss the condition of retrieving the slice-based PLMN selection information and whether the condition is related with URSP.

2. Discussion
2.1 Requirement analysis from the syntax perspective
The text in yellow and green highlight includes two post attributives as:
1. “activating a service/application”; and
2. “requiring a network slice…”.
The first post attributive of “activating a service/application” is for the roaming UE. However there are two possible cases modified by the post attributive of “requiring a network slice…” as:
a. The post attributive of “requiring a network slice…” modifies the noun of “a roaming UE”; or
b. The post attributive of “requiring a network slice…” modifies the condition of “a roaming UE activating a service/application”.
Observation 1: There may be two possible case defined in SA1 to indicate when the slice-based PLMN selection information is provided from HPLMN as:
i) The roaming UE activates a service/application and the roaming UE requests a network slice not offered by the serving network.
Note that the post attributives here are considered to indicate the active voice rather than the progressive tense.
ii) The roaming UE activates a service/application which requires a network slice not offered by the serving network.
Based on the analysis in section 2.2 and 2.3 it will propose to decide which condition should be considered as the requirement for PLMNsel_NS.

2.2 Requiring of the network slice is triggered by the roaming UE
When the UE enters and selects a visited PLMN, the UE will initiate a registration procedure. As specified in clause of 5.5.1.2.2 and 5.5.1.3.2:
The UE shall include the requested NSSAI containing the S-NSSAI(s) corresponding to the slice(s) to which the UE intends to register with and shall include the mapped S-NSSAI(s) for the requested NSSAI, if available, in the REGISTRATION REQUEST message.
Observation 2: When the UE requires (to register) a network slice, the UE shall include the S-NSSAI in the requested NSSAI during the registration procedure.
In CT1#142, it was agreed as specified in Annex C.1.1 of TS 23.122:
-	The slice-based PLMN selection information carried in the steering of roaming transparent container is 	security protected.
It indicates the slice-based PLMN selection information is carried in the SoR transparent container. As defined in Annex C.2 and C.3 in TS 23.122, the SoR transparent container can be tranferred during the registration or after registration procedure, i.e. the SoR transparent container transfer is triggered by the registration from the UE.
Observation 3: If requiring of the network slice is triggered by the roaming UE, the procedures defined in C.2 and C.3 will be re-used and it is unnecessary to introduce new procedures.
Also during the registration procedure, the UE can detect “a network slice not offered by the serving network” via the rejected NSSAI of the serving PLMN.

2.3 Requiring of the network slice is triggered by activating a service/application
As specified in clause of 6.1.2.2.1 of TS 23.503:
2b)	Network Slice Selection Policy (NSSP): This is used by the UE to associate the matching application/PIN and by 5G-RG to associate a matching AUN3 device / Connectivity Group with S-NSSAI.
When the UE is activating a service/application, it will initiate a PDU session establishment/modification procedure. Then URSP is used to associate it with the S-NSSAI with a network slice. Thus if requiring of the network slice is triggered by activating a service/application, it is considered that a PDU session establishment/modification procedure is initiated. Then the UE detects “a network slice not offered by the serving network” by checking whether the S-NSSAI associated with such network slice included in the allowed NSSAI. 
If the S-NSSAI is not included in Allowed NSSAI, there are three possible cases as following:
1. The S-NSSAI is included in Rejected NSSAI or the S-NSSAI is neither in Allowed NSSAI nor in Rejected NSSAI. However, there is available slice-based PLMN selection information stored in the UE. Then the UE performs PLMN selection based on the available slice-based PLMN selection information. If a new PLMN is selected, the UE initiates the registration procedure.
2. The S-NSSAI is included in Rejected NSSAI and there is no available slice-based PLMN selection information stored in the UE. Then the UE performs PLMN selection and initiate a registration to the selected PLMN to retrieve the slice-based PLMN selection information.
3. The S-NSSAI is neither in Allowed NSSAI nor in Rejected NSSAI and there is no available slice-based PLMN selection information stored in the UE. The UE initiates a registration procedure to include such S-NSSAI in Requested NSSAI.
Observation 4: If requiring of the network slice is triggered by activating a service/application, after the checking in the UE(maybe based on some implementation), the registration procedure is always initiated in the serving PLMN or another PLMN.
Conclusion 1: Based on observation 3 and 4, “requiring a network slice” always leads to initiate a registration procedure. 

2.4 Checking URSP during registration initiation
During the discussion in CT1#142 and the conference call before CT1 #143, there are different opinions on whether checking URSP to be allowed during the registration initiation. As defined in clause 5.15.5.2.1 of TS 23.501:
	The Requested NSSAI shall be one of:
	-	the Default Configured NSSAI, i.e. if the UE has no Configured NSSAI nor an Allowed NSSAI for the 		serving PLMN;
	-	the Configured-NSSAI, or a subset thereof as described below, e.g. if the UE has no Allowed NSSAI for 		the Access Type for the serving PLMN;
	-	the Allowed-NSSAI for the Access Type over which the Requested NSSAI is sent, or a subset thereof; or
	-	the Allowed-NSSAI for the Access Type over which the Requested NSSAI is sent, or a subset thereof, 		plus one or more S-NSSAIs from the Configured-NSSAI not yet in the Allowed NSSAI for the Access 		Type as described below.
NOTE 1:	If the UE wishes to register only a subset of the S-NSSAIs from the Configured NSSAI or the Allowed NSSAI, to be able to register with some Network Slices e.g. to establish PDU Sessions for some application(s), and the UE uses the URSP rules (which includes the NSSP) or the UE Local Configuration as defined in clause 6.1.2.2.1 of TS 23.503 [45], then the UE uses applicable the URSP rules or the UE Local Configuration to ensure that the S-NSSAIs included in the Requested NSSAI are not in conflict with the URSP rules or with the UE Local Configuration.
This text in blue highlight has been introduced since Rel-17.
Observation 5: It is allowed for the UE to check URPS rules when the UE decides the Requested NSSAI during registration initiation.
Conclusion 2: Based on conclusion 1 and observation 5, the stage2 procedure defined in Annex C.2 and C.3 can be re-used to transfer slice-based PLMN selection information during or after registration procedures. The detailed logic, e.g. involve URSP checking for generating Requested NSSAI or PDU session establishment, should be UE implementation.

2.5 VPLMN specific URSP Rules
During the discussion in CT1#142 and the conference call before CT1 #143, the item of VPLMN specific URSP Rules introduced by the WID of eUEPO was proposed to be considered in PLMNsel_NS. Some companies proposed to use it to detect “a network slice not offered by the serving network”.
As defined in clause 3.1 of TS 23.503:
Clause 3.1
VPLMN specific URSP Rules: A VPLMN specific URSP Rule is applicable when the UE is registered in the VPLMN and its equivalent PLMNs. A VPLMN specific URSP Rule may be used to route traffic to the VPLMN, if the V-PCF provides a local DNN to the AMF, using the PCRT on SMF selection management. A VPLMN specific URSP Rule may be used to route traffic to the Home PLMN if the HPLMN operator wants to provide a different list of RSDs for the same Traffic Descriptor for a VPLMN and for the HPLMN. When provided, the Time and Location criteria in the RSD(s) contain values that are based on agreements with the VPLMN or service parameters that were received from the VPLMN.
Clause 6.1.2.2.1
In the case of a roaming UE, the V-PCF may provide guidance on VPLMN specific URSP determination to the H-PCF as defined in clause 4.15.6.10 of TS 23.502 [3]. The H-PCF is required to generate VPLMN specific URSP rule(s) and provide the URSP rules to the UE. This can be triggered by the UE's registration in the VPLMN or it can happen before UE roams into the VPLMN. The URSP Rules received by UE in VPLMN are only applicable when the UE is registered in that VPLMN or its equivalent VPLMNs. If the UE does not indicate support for VPLMN specific URSP rules, the H-PCF may trigger an update of the UE's URSP Rules, which may be based on the guidance from the VPLMN, upon receiving a notification that the UE has registered in the VPLMN.
Observation 6: The user cases in SA2 for VPLMN specific URSP rules don’t cover PLMNsel_NS.
Conclusion 3: If VPLMN specific URSP determination is proposed to be re-used in PLMNsel_NS, CT1 should ask SA2 to confirm the user case and the requirements.
3. Discussion
Based on the conclusion 1 and 2, a CR of provision of the slice based PLMN selection information during and after the registration (Annex C.2 and C.3) will be submitted.
Based on the conclusion 3, an LS out to SA2 to confirm the user case and requirement before re-using VPLMN specific URSP in PLMNsel_NS.
