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1 Discussion
This pCR proposes a solution to KI#2 in TR 23.700-41, regarding how to configure the VPLMN preferences.
2 Proposal
[bookmark: _Hlk513714389]It is proposed to update 23.700-41 as follows
FIRST CHANGE
[bookmark: _Toc22214907][bookmark: _Toc23254040][bookmark: _Toc97057174][bookmark: _Toc97266752][bookmark: _Toc101245058][bookmark: _Hlk92710421]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, configuring the UE with network slice aware preferred PLMNs lists  
	
	x
	
	
	
	




NEXT CHANGE (2) ALL text is new
6.X	Solution #X: configuring the UE with network slice aware preferred PLMNs lists  
6.X.1	Introduction
This solution aims to address the key issues#2: Support of providing VPLMN network slice information to a roaming UE by enhancing SoR with slice aware preferred PLMN lists.
This solution relies on (e.g. existing) SoR or UE configuration methods that enable delivery of SoR information to the UE.
6.X.2	Functional Description
It is normal practice for operators to configure the UE with a (set of) preferred PLMN(s) in a certain country while the UEs are roaming. In the 5GS this set of preferences may e.g. be configured or updated in the UE using the SoR (Steering of Roaming) procedure defined in TS 23.502 [5] and TS 33.501 [y].
TS 23.502 reads:
" During registration the Home Network can provide Steering of Roaming information to the UE via the AMF (i.e. a list of preferred PLMN/access technology combinations or HPLMN indication that 'no change of the "Operator Controlled PLMN Selector with Access Technology" list stored in the UE is needed). The Home Network can include an indication for the UE to send an acknowledgement of the reception of this information. Details regarding the handling of Steering of Roaming information including how this information is managed between the AMF and the UE are defined in TS 23.122 [22]."
The home operator may want the UE to remain with a list of preferred PLMNs  (i.e. PLMNs in the "User Controlled PLMN Selector with Access Technology" and the "Operator Controlled PLMN Selector with Access Technology"), unless the UE requires to use a network slice which these PLMNs do not support. Also, the home operator may have specific preferred PLMN list when specific network slices are used. This is not possible today with the current PLMN selection mechanisms as the UE will, in automatic PLMN selection, always remain with the preferred PLMNs (in respective priority order) if they are available.
This solution proposes to configure the UE with additional network slice aware PLMN selection information, in the form of one or more lists of PLMNs that are preferred when the UE requires to use a respective S-NSSAI of the HPLMN. The S-NSSAI values in this information are the HPLMN S-NSSAIs (i.e. the mapped value of the S-NSSAIs in the V-PLMN are not considered, and so there is no impact on this solution if the VPLMNs decide to change the value of S-NSSAI they use to identify the network slice locally). The UE therefore can be configured with the preferred PLMN list as today and additional Network-Slice-Aware PLMN lists per S-NSSAI which may take precedence as an exception over the preferred PLMN list. In other words, the UE may be configured with:
-	nothing (i.e. neither "Operator Controlled PLMN Selector with Access Technology" nor Network Slice Aware PLMN list); 
-	just a preferred PLMNs list (e.g. "Operator Controlled PLMN Selector with Access Technology");
-	a mix of preferred PLMN list and at least one Network-Slice-Aware PLMN list; or
-	at least one Network-Slice-Aware PLMN list. 
The UE is configured with a Network-Slice-Aware PLMN list of alternate (potentially ordered by a priority value) PLMN IDs associated with the supported S-NSSAIs. Some of the S-NSSAIs may not be supported (or are preferred instead of) by the PLMNs in the "Operator Controlled PLMN Selector with Access Technology" list. 
When the Network-Slice-Aware PLMN list is provided for an S-NSSAI and this S-NSSAI is required but not yet allowed or rejected, this is a trigger for evaluation by the UE whether to consider the Network-Slice-Aware PLMN list to perform PLMN selection. 
The Network-Slice-Aware PLMN list may be associated with validity parameters (e.g. location in particular country or time period restriction). If so, the UE applies the configuration when the validity restriction is fulfilled. 
When attempting to use/register with a S-NSSAI associated with a Network-Slice-Aware PLMN list, the UE prefers and selects one of the PLMNs identified in the Network-Slice-Aware PLMN list if a PLMN ID is present in such list for this S-NSSAI that is of higher priority of the current PLMN, or if the PLMN ID of the current PLMN is not among the PLMN IDs in the Network-Slice-Aware PLMN list for the S-NSSAI.  The UE may return to using the ordinary list of preferred PLMNs when it deregisters from all S-NSSAIs associated to any Network-Slice-Aware PLMN lists it is configured with, so in a sense the UE uses the Network Slice Aware PLMN list when an S-NSSAI is not available in currently registered PLMN or to find a PLMN which is preferable when some S-NSSAIs are associated to a Network Slice Aware PLMN list..
It is assumed that the UE at any time selects the PLMN ID which maximises the number of S-NSSAIs that the UE can use.  If all S-NSSAIs can be used in a set of PLMNs, the UE selects the common PLMN ID across all the Network-Slice-Aware PLMN list which ranks higher on average. This average may also consider predefined weighted factors assigned to each Network Slice. In case a UE needs to use a network slice which is present in the Network-Slice-Aware PLMN list and another network slice which is not present in the Network Slice Aware PLMN list, then the UE shall give preference to the PLMNS in the order of the Network Slice Aware PLMN list. If there are no common PLMNs where both can be supported, then the UE will decide which slice to use based on local policy An example of a UE configuration with set of Network-Slice-Aware PLMN list is in figure 6.x.1-1.  Alternatively, if the HPLMN does not provide a weight factor per S-NSSSAI with a Network-Slice-Aware PLMN list the UE can create internally a list of preferred S-NSSAIs, generate locally the weights accordingly and can select a PLMN ID (from the Network-Slice-Aware PLMN list) which serves the preferred S-NSSAIs.
 Editors Note; The use of weight factors or some other means is FFS .
NOTE 	How the HPLMN generates these weight factors and in general the PLMN lists is outside the scope of 3GPP (as for existing SoR info).
 
	Weight
	S-NSSAI
	PLMN ID list with priority

	0.5
	S-NSSA1 1
	PLMN1 prio 1
PLMN3 prio 2
PLMN4 prio 3

	0.3
	S-NSSA1 22
	PLMN1 prio 1
PLMN2 prio 2
PLMN3 prio 3

	0.2
	S-NSSA1 378
	PLMN2 prio 1
PLMN3 prio 2
PLMN1 prio 3


Figure 6.x.2-1- example of a UE configuration with 3 Network-Slice-Aware PLMN lists

Based on the configuration in Figure 6.x.2-1, let's suppose the UE needs to request S-NSSAI1, S-NSSAI2 and S-NSSA3. If the UE needs to perform PLMN selection (as e.g. it may be on a PLMN which does not support all 3 S-NSSAIs), then the UE computes the average PLMN priority of the common PLMNs where all three S-NSSAIs can be supported this way:
	PLMN1 = 0.5*1+0.3*1+0.2*3= 0.5+0.3+0.6=1.4 weighted priority
PLMN3=0.5*2+0.3*3+0.2*2 =1+0.9+0.4= 2.3 weighted priority



This example shows that PLMN1 is the PLMN to be used as it has the highest priority.
In the event that there were no common PLMNs in the Network-Slice-Aware PLMN lists for two S-NSSAIs and the UE needs to request both, the UE would restrict the selection to the S-NSSAIs associated with the highest weight factor. If none of the two has highest weight factor, local policy applies. By extension, if there are S-NSSAIs that have common PLMNs in the Network-Slice-Aware PLMN lists but are incompatible with other S-NSSAIs Network-Slice-Aware PLMN lists, then the groups for S-NSSAIs with common PLMNs with the highest total weight factor are considered for PLMN selection.

[bookmark: _Toc500949101][bookmark: _Toc97269612]6.X.3	Procedures
It is assumed that a UE is configured with both a preferred PLMN list and one or more Network-Slice-Aware PLMN lists.  This is the starting point in step 0 (if this is not yet achieved, then e.g. SoR configuration procedure steps could be followed to obtain such configuration as per existing specification procedures)


Figure 6.x.3-1: example of usage of Network Slice Aware PLMN lists
In step 0, the UE has been already configured with the suitable ordinary preferred PLMN list (e.g. Operator Controlled PLMN Selector with Access Technology) and any Network-Slice-Aware PLMN lists by e.g. using the existing SoR interactions for UEs that indicate support of receiving the Network-Slice-Aware PLMN lists in SoR interactions.
In step 1 the UE detects it is in a country for which it is configures with a preferred PLMNs configuration.
In step 2/3 the UE detects that none of the S-NSSAI for which it has Network-Slice-Aware PLMN lists needs to be used, so, it behaves according to the ordinary preferred PLMN list behaviour.
In step 4 the UE detects the need to register with one or more S-NSSAIs that have a Network-Slice-Aware PLMN list associated with them. How this "need" is detected is based on UE implementation (e.g. an application needs a specific slice based on the UE configuration including URSP information).
In step 5 the UE detects that the current PLMN is not preferred based on the S-NSSAI(s) it needs to use so it proceeds to select the suitable PLMN according to the Network-Slice-Aware PLMN list.
In step 6 the UE detects that none of the S-NSSAIs with a Network-Slice-Aware PLMN list is registered, so it returns to operate based on the ordinary preferred PLMN list.
In step 7 the UE selects a PLMN, if that is needed, based on the ordinary preferred PLMN list.
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc97269613]6.X.3	Impacts on services, entities and interfaces
The solution has the following impacts:
-	To UE: ability to be configured with Network-Slice-Aware PLMN lists and ability to perform PLMN selection taking this also into account the Network-Slice-Aware PLMN lists. Further, the UE is able to indicate the support of this feature to UDM. 
-	To SOR-AF/UDR: ability to provide Network-Slice-Aware PLMN lists for supporting UEs.
-	To UDM: ability to send Network-Slice-Aware PLMN lists via a SOR transparent container to a supporting UE and to forward the indication of support of feature to SOR-AF.

END OF CHANGES


3GPP
SA WG2 TD

image1.emf
UE

Preferred 

VPLMN(s)

1. the UE is in a country where there are some S-

NSSAI in the network slice aware PLMN  list 

pointing to PLMN IDs not in the preferred PLMN ID 

list for the MCC

HPLMN

VPLMNs in 

Network  slice 

aware PLMN 

list

2. UE selects to use only S-NSSAIs not in the 

Netwrok slice aware PLMN selection PLMN  list of 

PLMNs

0. UE configured by HPLMN with the Preferred PLMN list and Netwrok slice aware PLMN selection 

exception list of PLMN IDs p-er S-NSSAI

3. UE selects a VPLMN in the ordinary  preferred PLMN list 

configured by HPLMN

4. the Ue needs to use at least one S-NSSAI that is 

in the Network slice aware PLMN list 

5. the UE Selects a VPLMN in the network slice aware PLMN  list of PLMNs compatible 

with the needed S-NSSAIs as configured by HPLMN

6. the UE no longer needs to use any S-NSSAI that 

is in any Netwrok slice aware PLMN list

7. UE selects a VPLMN in the ordinary preferred PLMN list 

configured by HPLMN


Microsoft_Visio_Drawing.vsdx
UE
Preferred VPLMN(s)
1. the UE is in a country where there are some S-NSSAI in the network slice aware PLMN  list pointing to PLMN IDs not in the preferred PLMN ID list for the MCC
HPLMN
VPLMNs in Network  slice aware PLMN list
2. UE selects to use only S-NSSAIs not in the Netwrok slice aware PLMN selection PLMN  list of PLMNs
0. UE configured by HPLMN with the Preferred PLMN list and Netwrok slice aware PLMN selection exception list of PLMN IDs p-er S-NSSAI
3. UE selects a VPLMN in the ordinary  preferred PLMN list configured by HPLMN
4. the Ue needs to use at least one S-NSSAI that is in the Network slice aware PLMN list
5. the UE Selects a VPLMN in the network slice aware PLMN  list of PLMNs compatible with the needed S-NSSAIs as configured by HPLMN
6. the UE no longer needs to use any S-NSSAI that is in any Netwrok slice aware PLMN list
7. UE selects a VPLMN in the ordinary preferred PLMN list configured by HPLMN



