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1	Discussion
Void
2 Proposal
[bookmark: _Hlk513714389]It is proposed to update TR 23700-17 as follows

[bookmark: _Toc100846811][bookmark: _Toc100846956][bookmark: _Toc100993718]6.13	Solution 13: UE getting the slices supported by N3IWF (s)
[bookmark: _Toc100846812][bookmark: _Toc100846957][bookmark: _Toc100993719]6.13.1	Description
[bookmark: MCCTEMPBM_00000019]The solution assumes that the UE(s) can themselves select the N3IWF that supports the set of slices they wish to use. As part of the N3IWF selection procedure defined in clause 6.3.6 of TS 23.501 [2], when a UE has selected a PLMN and has a set of candidate N3IWF(s), the UE may issue a Slice Support Get request to each of these N3IWF. Upon receiving a Slice Support Get request, a N3IWF answers with the list of slices this N3IWF supports. Then, the UE takes into account the set of slices it wishes to use and the slices supported by the candidate N3IWF as indicated in Slice Support Get responses to select a N3IWF that best supports the slices the UE wishes to use.
· The set of slices the UE wishes to use maps to Requested NSSAI if the N3IWF selection is part of a UE registration request over N3IWF, and maps to Allowed NSSAI if the N3IWF selection is part of a UE service request over N3IWF.

In case the UE selects a N3IWF that does not align with its slicing requirement, the UE’s request may be rejected with appropriate cause and UE may repeat its registration.


[bookmark: _Toc100846813][bookmark: _Toc100846958][bookmark: _Toc100993720]6.13.2	Procedures
6.13.2.1	Baseline N3IWF discovery using slice support get

Figure 6.13.2.1-1: Baseline N3IWF discovery using slice support get
1. UE discovery of candidate N3IWF according to Rel-17 clause 6.3.6 of TS 23.501 [2] (Rel-17), including PLMN selection (possibly taking into account the need to select a N3IWF in the local country) and including choice between N3IWF and EPDG and up to the point where the UE has received from DNS the IP addresses of candidate N3IWF; Using S-NAPTR DNS procedure the UE may discover which N3IWF supports the Slice Support Get request procedure, based on a dedicated S-NAPTR "Service Parameter" (equivalent to "x-3gpp-sgw:x-s5-gtp" defined in TS 29.303 [13]).
2.and 4. The UE sends a Slice Support Get request to each N3IWF.
     A Slice Support Get request may optionally contain the set of slices (S-NSSAI) the UE wishes to use (indicating to N3IWF that there is no need to answer with slices outside this set).
3. and 5. The N3IWF sends a Slice Support Get response that contains the set of slices (S-NSSAI) the N3IWF supports. This set of slices (S-NSSAI) is restricted to contain only a subset of the set of slices (S-NSSAI) the UE has indicated in the Slice Support Get request. It may also contain a caching information telling the UE how long the UE should consider this information (received in a Slice Support Get response) valid for.
It is up to UE’s policy to determine how many N3IWFs the UE may need to query (sending a sends a Slice Support Get) as part of this procedure. The UE may stop sending a sends a Slice Support Get once it has got a N3IWF that supports the slices it wishes to use.
The UE does not need to perform the discovery each time it needs to connect to an N3IWF as it may cache the information received in a Slice Support Get response. The caching timer sent by a N3IWF ensures that the UE does not use stale information. Even if the UE would use stale information the procedure in clause 6.13.2.2 can tell the UE that it used a wrong N3IWF.
Editor's note: How many N3IWFs the UE may need to query as part of this is FFS.
Editor's note: Whether the UE needs to perform the discovery each time it needs to connect to an N3IWF is FFS. If not, how to handle the case that the UE has outdated information about supported slices by the different N3IWFS is FFS.
This procedure is stateless: the N3IWF does not need to store any information related with a Slice Support Get request. The Slice Support Get service is not meant to change the state of the N3IWF (as the UE just gets information).
The Slice Support Get service may be designed as a new (HTTPs) API exposed by the N3IWF to the UE and defined by 3GPP.
TLS connections may be used between the UE and the N3IWF from step 2 to 5. The Slice Support Get service is not meant to change the state of the N3IWF (as the UE just gets information). The N3IWF is assumed to provide a server certificate as it does over IKE within R17 specifications.
Security aspects for this new HTTP API are to be specified by SA WG3.
6. based on the information received from N3IWF in Sslice sSupport Gget response, the UE selects the N3IWF it will contact to access to the 5GC.
7. The UE connects to 5GC over the selected N3IWF, here N3IWF1, per R17 specifications
NOTE 1:	The procedure requires to run, as per R17 specifications, only once the IKE_SA_Init procedure which requires heavy computation
NOTE 2:	Selection of a N3IWF also based on tracking area is possible as the UE contacts N3IWF based on currently configured information.
If within the set of candidate N3IWF(s) there are N3IWF(s) that support the Slice Support Get procedure and others that don't, the UE selects the N3IWF to use in the following descending order of priority:
1. N3IWF(s) that support the Slice Support Get procedure and that have indicated they support the set of slices (S-NSSAI) the UE wishes to use
2. N3IWF(s) that don't support the Slice Support Get procedure
3. N3IWF(s) that support the Slice Support Get procedure and that have indicated they don't support some set of slices (S-NSSAI) the UE wishes to use.
It is left implementation specific how UE considers N3IWF(s) that support the Slice Support Get procedure and that have indicated they support only a subset of the slices (S-NSSAI) the UE wishes to use.

6.13.2.2        AMF rejection in case of usage of a wrong N3IWF

      Figure 6.13.2.2-1: UE Rejection by AMF for Invalid N3IWF Selection
Steps 1-6: Same as steps 1-6 defined in 6.13.2.1
Step 7: The UE connects to 5GC over the selected N3IWF, here N3IWF1, as per R17 23.502 § 4.12.2.2 steps 2-7
Step 8: The AMF may have the UE authenticated by the AUSF. The AMF gets slicing subscription information from the UDM and the allowed/rejected NSSAI from the NSSF. 
Step 9: This clause assumes that the AMF determines that the N3IWF used by the UE is not appropriate but that the UE should use another N3IWF. The N3IWF used by the UE may not be appropriate because e.g. 
· the N3IWF used by the UE does not support the slices requested by the UE and allowed by subscription, or
· there is another N3IWF that would better serve the UE.
The AMF rejects the registration of the UE. The Registration Reject conveys a dedicated cause like “the N3IWF selected is not suitable due to slicing”. Additionally, the AMF may provide information on another suitable alternative N3IWF (FQDN or IP address(es)) that could satisfy the slices requested by the UE and allowed by subscription.
Step 10: The UE then may use the new/alternate N3IWF received from the AMF.
6.13.2.3	Rejection by N3IWF with cause

               Figure 6.13.2.3-1: UE rejected by N3IWF with cause

Steps 1: Same as steps 1 defined in 6.13.2.1
Step 2. And 4:  The UE sends a Slice Support Get request to N3IWF.
     A Slice Support Get request may contain the set of slices (S-NSSAI) the UE wishes to use (indicating to N3IWF that there is no need to answer with slices outside this set).
Step 3: The N3IWF1 determines that it does not support UE’s slicing requirements. Therefore, N3IWF1 rejects UEs request with cause “Slice not supported”.
Step 5: The N3IWF2 determines that it supports UE’s slicing requirements. Therefore, N3IWF2 responds UEs request with the list of slices it supports.
Step 6.and 7: Same as steps 6-7 defined in 6.13.2.1

[bookmark: _Toc100846814][bookmark: _Toc100846959][bookmark: _Toc100993721]6.13.3	Impacts on Existing Nodes and Functionality
This new solution impacts:
-	the UE:
-	discover which N3IWF supports the Slice Support Get request procedure;
-	support new Slice Support Get procedure;
-	N3IFW selection based on additional information received from N3IWF
-	support the new NAS rejection (see AMF impacts).
-	the N3IWF:
-	support new Slice Support Get procedure).
-	The AMF 
-	may reject the registration of the UE with a dedicated cause like “the N3IWF selected is not suitable due to slicing”. Additionally, the AMF may provide information on another suitable alternative N3IWF (FQDN or IP address(es)) that could satisfy the UE’s NSSAI needs
NOTE:	This solution does not modify the state machines of the N3IWF 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 N3IWF(s) whose FQDN is otherwise hidden from regular UE(s).
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