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Abstract: This paper introduces a new Solution on VPLMN Selection reusing the current SoR mechanism.
1. Introduction/Discussion
This paper proposes a new solution for KI#2:
This key issue aims at addressing the following aspects for a roaming UE requiring a network slice not offered by higher priority VPLMN(s) but available from other network(s):
-	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.
-	Study how and when to use the information received by the UE from the HPLMN to influence automatic PLMN selection.
Currently the UE will get SoR (Steering of Roaming) information as described in TS 23.122 [x]. But the current SoR does not consider the S-NSSAIs that the UE intends to use (as SoR-AF does not know the UE specific slice info currently). Thus the PLMN which does not contain any S-NSSAIs the UE want to use may have a higher priority but the PLMN which contains many S-NSSAIs the UE want to use may have a lower priority. Please note Then the UE will access to a non-optimized PLMN. So if the UDM generates SoR information based on the S-NSSAIs that the UE intends to use, the problem will be solved. Thus, it is proposed the UDM will get the expected S-NSSAIs (i.e. the S-NSSAIs that UE intends to access) from the UE in roaming case in a container (so the VPLMN will not change it) and generate SoR accordingly. For legacy UEs, the UDM could check the Subscribed S-NSSAIs for determination. 

2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-41, v0.1.0.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * * 
[bookmark: _Toc101245058][bookmark: _Toc97266752][bookmark: _Toc97057174][bookmark: _Toc23254040][bookmark: _Toc22214907][bookmark: _Toc97057175][bookmark: _Toc97057447]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
	Solutions
	Key Issues

	
	KI#1
	KI#2
	KI#3
	KI#4
	KI#5
	KI#6

	Solution #1: Additional S-NSSAI associated with the PDU session
	X
	
	
	
	
	

	Solution #2: Slice Re-mapping Capabilities for Network Slice Service Continuity
	X
	
	
	
	
	

	Solution #3: Support of Network Slice Service continuity using SSC mode 3
	X
	
	
	
	
	

	Solution #4: PDU Session on compatible network slice
	X
	
	
	
	
	

	Solution #5: PDU session handover to a target CN with an alternative S-NSSAI support
	X
	
	
	
	
	

	Solution #6: Extended SoR VPLMN Slice Information transfer to UEs
	
	X
	
	
	
	

	Solution #7: Enabling awareness of Network Slice availability in VPLMNs
	
	X
	
	
	
	

	Solution #8: Gracefully network slice termination
	
	
	X
	
	
	

	Solution #9: Support of a Network Slice with an AoS not matching existing TA boundaries
	
	
	X
	
	
	

	Solution #10: Associating a validity timer with a temporary slice
	
	
	X
	
	
	

	Solution #11: Enabling UEs to Request S-NSSAIs not uniformly available
	
	
	X
	
	X
	

	Solution #12: Solution for Centralized Counting for Multiple Service Areas and 5GS-EPS Interworking
	
	
	
	X
	
	

	Solution #13: Hierarchical NSACF Architecture for Maximum UE/PDU Session number control
	
	
	
	X
	
	

	Solution #14: Maximum Number Distribution in multiple NSACFs
	
	
	
	X
	
	

	Solution #X: VPLMN Selection following existing SoR information
	
	X
	
	
	
	




* * * * Second change * * * *All new
6.X	Solution #X: PLMN Selection following existing SoR information
[bookmark: _Toc97057176][bookmark: _Toc97057448][bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc23254042]6.X.1	Introduction
This solution will address KI#2: Support of providing VPLMN network slice information to a roaming UE. This solution lets the UE reuse the current Steering of Roaming information. Thus, it could be used for legacy UEs and bring little impact to the VPLMN.
 
[bookmark: _Toc97057177][bookmark: _Toc97057449]6.X.2	Functional Description
[bookmark: _Toc500949101]Currently the UE will get SoR (Steering of Roaming) information as described in TS 23.122 [x]. But the current SoR does not consider the expected S-NSSAIs of the UE, so the PLMN which does not contain any S-NSSAIs the UE want to use may have a higher priority but the PLMN which contains many S-NSSAIs the UE want to use may have a lower priority. Then the UE will access to a non-optimized PLMN. 
[bookmark: _Toc22214910]It is proposed that the UDM should generate the SoR information based on the expected S-NSSAIs (i.e. the S-NSSAIs the UE expects to include in the Request NSSAI in the next Registration) if SoR-AF is collocated with the UDM. The expected S-NSSAIs are the S-NSSAIs in the Subscribed S-NSSAIs, thus UDM could understand the meaning of the expected S-NSSAIs. The UE may send the expected S-NSSAIs in a container. The AMF should transfer the container to the UDM and shall not change the context of the container, i.e. the AMF shall transfer the expected S-NSSAIs transparently. The UDM will generate SoR based on the expected S-NSSAI. If there is no expected S-NSSAIs (e.g. for legacy UEs), the UDM could generate SoR based on the Subscribed S-NSSAI. In particular, the PLMNs supporting more Expected/Subscribed S-NSSAIs will have higher priority. The UDM should get the mapping between corresponding PLMNs and supporting S-NSSAIs based on configuration or from NSSF.
If SoR-AF is not collocated with the UDM,, UDM needs to send the expected S-NSSAIs in the container or Subscribed S-NSSAIs to the SoR-AF. The SoR-AF will generate SoR based on the expected S-NSSAI. If there is no expected S-NSSAIs (e.g. for legacy UEs), the SoR-AF could generate SoR based on the Subscribed S-NSSAI. In particular, the PLMNs supporting more Expected/Subscribed S-NSSAIs will have higher priority. The SoR-AF should get the mapping between corresponding PLMNs and supporting S-NSSAIs based on configuration or from NSSF. 
The UE will follow the current SoR handling as described in TS 23.122 [x].
[bookmark: _Toc23254043][bookmark: _Toc97057178][bookmark: _Toc97057450]6.X.3	Procedures
Figure 6.x.3-1 describe the procedure for this solution:


Figure 6.x.3-1: procedure for PLMN Selection following existing SoR information
1. During registration in roaming case, the UE may send expected S-NSSAIs as a container.
2. The AMF forwards the container to the UDM by invoking Nudm_SDM_Get request. The AMF shall not change the content of the container. 
3. If The UDM and SoR-AF are collocated, the UDM generates SoR information further based on expected S-NSSAIs of the UE and the supporting S-NSSAIs of the VPLMN other than the description in TS 23.122. If there is no expected S-NSSAIs, the UDM could generate SoR information further based on Subscribed S-NSSAIs of the UE. If SoR-AF is not collocated with the UDM,, UDM needs to send the expected S-NSSAIs in the container/Subscribed S-NSSAIs to the SoR-AF. The SoR-AF will generate the SoR information accordingly and send the SoR information to the UDM.
NOTE: If the UDM or SoR-AF generates SoR information based on Subscribed S-NSSAIs of the UE, it could send the SoR information in both roaming and non-roaming scenario. The SoR information could also be sent after registration.
4-6 The UDM sends the SoR information as described in TS 23.122 [x]. The UE will use the SoR based on the current description in TS 23.122 [x].
Editor’s note: It is FFS how UE will trigger the procedure and how often the procedure will happen.
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc22214911][bookmark: _Toc23254044][bookmark: _Toc97057179][bookmark: _Toc97057451]6.X.4	Impacts on services, entities and interfaces
UE: may send Expected S-NSSAI container to the HPLMN (i.e. UDM). 
NOTE: The Solution is also applicable to legacy UEs.
AMF: may transfer the Expected S-NSSAI container to the UDM transparently. VPLMN does not need to change any other logic. 
UDM/SoR-AF: generates SoR information based on expected S-NSSAI of the UE and the supporting S-NSSAIs of the VPLMN. For legacy UEs, it can generate the SoR information based on Subscribed S-NSSAI.
* * * * End of changes * * * *
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5. Nudm_SDM_Subscribe request







5. REGISTRATION ACCEPT







4. Nudm_SDM_Get response







3d. Securing information







3c. Nsoraf_SoR_Obtain response







3b. Nsoraf_SoR_Obtain request







3. Decision to send steering of roaming information, as described in TS 23.122 [x]. Further considering the Expected/Subscribed S-NSSAIs of the UE. 







6. Use Steering of roaming information 







2. Nudm_SDM_Get request 







12. The UE deletes the list of "PLMNs where registration was aborted due to SOR"







10a. Nsoraf_SoR_Info request







11. UE may perform PLMN selection procedure if higher priority PLMN is available







10. Nudm_SDM_Info request







9. REGISTRATION COMPLETE







8. If the security check fails or the UE is configured to receive steering of roaming information but did not receive it, then perform PLMN selection procedure and end the procedure
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