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Abstract of the contribution: Update to solution 12
1	Discussion
Void
2 Proposal
[bookmark: _Hlk513714389]It is proposed to update TR 23.700-017 as follows
[bookmark: _Toc100846807][bookmark: _Toc100846952][bookmark: _Toc100993714][bookmark: _Toc97155745]6.12	Solution 12: slice related TNGF selection for WLAN access
[bookmark: _Toc97155744][bookmark: _Toc100846808][bookmark: _Toc100846953][bookmark: _Toc100993715]6.12.1	Description
The solution addresses slice related TNGF selection for WLAN access. Other types of non-3GPP access are not covered by this solution.
Current (Rel-17) clause 6.3.12 of TS 23.501 [2] specifies that a non-3GPP access network may advertise "3GPP Cellular Network" information, by using the ANQP protocol, defined in the HS2.0 specification [6]. A non-3GPP access network (WLAN) may via ANQP "3GPP Cellular Network" information advertise (per Current (Rel-17) clause 6.3.12 of TS 23.501 [2]):
-	A PLMN List-3, which includes PLMNs with which "5G connectivity" is supported. A non-3GPP access network supports "5G connectivity" with a PLMN when it deploys a TNGF function that can connect with an AMF function and an UPF function in this PLMN via N2 and N3 interfaces, respectively.
The solution proposes to extend this capability in order for the UE to be able to select a SSID mapping at best capable to support the NSSAI the UE wishes to register to over TNGF trusted non-3GPP access. The solution assumes that all TNGFs that may be reachableed behind a via the same SSID and TNAP support the same set of S-NSSAI(s).. Hence selecting on a TNAP a SSID that supports the slices targeted by the UE allows
· To implicitly select a TNGF that supports the slices targeted by the UE
· To possibly benefit from slice related policies configured on the TNAP for this SSID
[bookmark: _Hlk109912791]The ANQP "3GPP Cellular Network" information when indicating "5G connectivity" may also advertise:
[bookmark: _Hlk109912822]a)	the a list of S-NSSAI(s) that the TNGF(s) reachable by the corresponding SSID on the TNAP support; or
b)	the a list of Network Slice Non-3GPP Access Stratum Groups (NSNAGsNSASGs) that the TNGF(s) reachable by the corresponding SSID on the TNAP support. Each NSNAG is associated with one or more S-NSSAIs. A NSNAG is the equivalent of a NSAG (as defined in clause 9.11.3.87 of TS 24.501 but with an empty TA list)  defined for Trusted Non-3GPP access selection. 

Editor's note: Whether the ANQP "3GPP Cellular Network" information contains a list of S-NSSAIs or a list of NSNAGsNSASGs will be decided at the TR conclusion phase.
.
Editor's note:	It is FFS how the UE is configured with a mapping from S-NSSAIs to NSASGs that apply for TNGF selection (the NSASG configuration for NG-RAN may not fit to TNGF selection).
The NSNAG Information, that applies for the UE to access via TNGF to the 5GC of a PLMN is provided to the UE by an AMF of that PLMN in NAS registration signalling. Different information may be provided for NG RAN (NSAG) and for TNGF access (NSNAG). The AMF may provide the UE with NSNAG information for TNGF access even though the UE is registering over 3GPP access. NSNAG information for TNGF access is not associated with a TA and is valid to select a TNGF all over a PLMN. The UE stores NSNAG Information after deregistration.
NOTE 1: The NSAG configuration for NG-RAN may not fit for TNGF selection. 
NOTE 2: The advantage of containing NSNAGs in the "3GPP Cellular Network" information, instead of S-NSSAIs, is to avoid disclosing the network slices supported by each PLMN, which can be sensitive information. Note that the "3GPP Cellular Network" information is provided to the UE prior to WLAN association and, therefore, is provided without confidentiality protection.
NOTE 3: 	The actual format of NSNAG is up to CT1

[bookmark: _Toc100846809][bookmark: _Toc100846954][bookmark: _Toc100993716]6.12.2	Procedures
The UE runs the TNGF trusted WLAN selection process described in clause 6.3.12.2 of TS 23.501 [2] up to step 3.
In step 3, it is assumed that the UE selects "5G connectivity" for connecting to the selected PLMN (i.e., the PLMN selected in step 2).
Step 4 of clause 6.3.12.2 of TS 23.501 [2] is modified as follows to take into account the NSSAI the UE wishes to register to over TNGF trusted WLAN access, as well as the ANQP "3GPP Cellular Network" information advertisement of the list of S-NSSAI(s) or the list of Network Slice Non-3GPP Access Stratum Groups (NSNASGs) that the TNGF(s) reachable by the corresponding SSID may support.
NOTE:	The list of S-NSSAI(s) that the TNAP advertises over ANQP for a SSID is a subset of the list of S-NSSAI(s) associated with the TAI that the TNGF has provided to the AMF in the N2 Setup Request message (TS 38.413 [7]).
Step 4:	The UE selects a non-3GPP access network to connect to, as follows (only step a is modified):
a.	The UE puts the available non-3GPP access networks in priority order. For WLAN access, the UE constructs a prioritized list of WLAN access networks by using the WLANSP rules (if provided) and the procedure specified in clause 6.6.1.3 of TS 23.503 [4], as well as by using the Requested NSSAI of the UE and the list of S-NSSAI(s) or the list of NSASGs slicing information advertised within the ANQP "3GPP Cellular Network" information. If the UE is not provided with WLANSP rules, the UE constructs the prioritized list of WLAN access networks by using an implementation specific procedure. For other types of non-3GPP access, the UE may use access specific information to construct this prioritized list
User Preferences On Non-3GPP Access Selection take precedence over the WLANSP rules and selection based on the target Requested NSSAI; the steps A1. to A3. below apply if such user preferences are non- existent or cannot be fulfilled.
A1	The UE first tries to find a WLAN access where there is a match between the target Requested NSSAI of the UE and the slicing information advertised over ANQP "3GPP Cellular Network" information, using the descending priority of otherwise valid WLAN SP rules as defined in TS 23.503 [4] clause 6.6.1.3.: the algorithm defined in TS 23.503 [4] clause 6.6.1.3 applies, removing the WLAN access(es) where there is no match between the target Requested NSSAI of the UE and the slicing information advertised over ANQP "3GPP Cellular Network" information.
A2 If step A1 failed i.e. UE cannot register over a WLAN access where there is a full match between the target Requested NSSAI of the UE and the slicing information advertised over ANQP "3GPP Cellular Network" information: if the UE can determine a set of lower priority slices in the target Requested NSSAI of the UE, the UE removes these lower priority slices from the target Requested NSSAI and retries the step A1 above.
A3	Otherwise (if steps A1 and A2 failed) the UE applies the procedure of TS 23.503 [4] clause 6.6.1.3 without taking into account the target Requested NSSAI of the UE.

Editor's note: The relative priority between the WLANSP rules and the slice-based selection is FFS.
b.	From the prioritized list of non-3GPP access networks, the UE selects the highest priority non-3GPP access network that supports the selected type of trusted connectivity to the selected PLMN. From the prioritized list of non-3GPP access networks, the UE selects the highest priority non-3GPP access network that supports the selected type of trusted connectivity to the selected PLMN.
d.	Over the selected non-3GPP access network, the UE starts the 5GC registration procedure specified in clause 4.12a.2.2 of TS 23.502 [3].
The UE may then register to the 5GC using the selected TNAP and SSID (thus using a TNGF that supports its slicing requirements)
If the UE registers with a requested NSSAI equal to the Default Configured NSSAI (first registration in the serving PLMN), it may happen that the UE receives a Configured-NSSAI for the serving PLMN and an allowed NSSAI that contains more S-NSSAI(s) where there are more S-NSSAI(s) in the Configured-NSSAI for the serving PLMN than in the Allowed NSSAI. In that case the UE can retry TNGF trusted WLAN selection in that PLMN using the Configured NSSAI for the Serving PLMN as Requested NSSAI.

AMF rejection in case of usage of a wrong TNGF
The AMF may determine that the TNGF used by the UE is not appropriate but that the UE should use another TNGF and thus another SSID. The TNGF/SSID used by the UE may not be appropriate because e.g. 
· the TNGF used by the UE does not support the slices requested by the UE and allowed by subscription, or
· there is another TNGF that would better serve the UE.
In this case, the AMF rejects the registration of the UE. The Registration Reject conveys a dedicated cause like “the selected TNGF/ SSID is not suitable due to slicing”. Additionally, the AMF may provide information on another suitable alternative SSID that provides access to a TNGF that satisfies the slices requested by the UE and allowed by subscription.
The UE then may use the new/alternate SSID received from the AMF.

[bookmark: _Toc97155746][bookmark: _Toc100846810][bookmark: _Toc100846955][bookmark: _Toc100993717]6.12.3	Impacts on Existing Nodes and Functionality
Editor's note:	This clause captures impacts on existing 3GPP nodes and functional elements.
-	No impact on TNGF
-	TNAP is to advertise per SSID the list of S-NSSAI(s) or the list of Network Slice Access Stratum Groups (NSASGs) information on the slices that the TNGF(s) reachable by the corresponding SSID support. This advertisement is done, via ANQP "3GPP Cellular Network" information that is also indicating "5G connectivity".
-	Whether the slicing information advertised by ANQP corresponds to a list of S-NSSAI(s) or to a list of Network Slice Non-3GPP Access Stratum Groups (NSAGs) will be decided at the TR conclusion phase.
-	UE is to leverage this information to determine the priority order of available non-3GPP access networks per a modified clause 6.3.12 of TS 23.501 [2] process.
-	The AMF 
-	may reject the registration of the UE with a dedicated cause like “the selected SSID is not suitable due to slicing”. Additionally, the AMF may provide information on another suitable alternative SSID that could satisfy the UE’s NSSAI needs
-	is configured with SSID to use to reach a (set of) slices (e.g. a NSNAG)
NOTE:	this requires extra configuration than AMF just knowing the S-NSSAI(s) supported by the TNGF But it allows the UE to get to a SSID that actually meets its slicing requirement (whereas redirecting the UE to another TNGF, would have implied reusing the same SSID, which would have meant still using a SSID that does not meet the slice requirements of the UE)
NOTE:	This solution does not modify the state machines of the TNGF and does not modify the state machine of the registration procedure while allowing the AMF to indicate to UE(s) with specific subscriptions (e.g. public Safety related subscription) to use SSID(s) otherwise hidden from regular UE(s).
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