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Abstract of the contribution: new solutions for KI2: UE determination of the N3IWF that supports the slices targeted by the UE
1	Discussion
Void
2 Proposal
It is proposed to update TR 23.700-017 as follows

first CHANGE 


[bookmark: _Toc22214907][bookmark: _Toc23254040]6.0	Mapping of Solutions to Key Issues

	Solutions
	Key Issues

	
	1
	2

	Solution X : UE getting the slices supported by N3IWF (s)
	
	X

	Solution Y: use of AN NRF
	
	X

	
	
	

	
	
	

	
	
	




NEXT CHANGE (2) all text is new
[bookmark: _Toc97155747]6.X	Solution X: UE getting the slices supported by N3IWF (s)
[bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc23254042][bookmark: _Toc97155748]6.X.1	Description
[bookmark: _Toc500949101][bookmark: _Toc22214910]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 23.501 clause 6.3.6, 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

[bookmark: _Toc23254043][bookmark: _Toc97155749]6.X.2	Procedures
Editor's note:	This clause describes high-level procedures and information flows for the solution.
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc22214911]


Figure 6-1: 	Baseline N3IWF discovery using slice support get
1. UE discovery of candidate N3IWF per 3GPP R17 23.501 clause 6.3.6 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 3GPP 29.303)
2. of
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.
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 may be designed as a new (HTTPs) API exposed by the N3IWF to the UE and defined by 3GPP.
6.	based on the information received from N3IWF in slice support get 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:	 The procedure requires to run, as per R17 specifications, only once the IKE_SA_Init procedure which requires heavy computation

If within the set of candidate N3IWF(s) there are N3IWF(s) that support the Slice Support Get procedure and other 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.


[bookmark: _Toc23254044][bookmark: _Toc97155750]6.X.3	Impacts on Existing Nodes and Functionality
Editor's note:	This clause captures impacts on existing 3GPP nodes and functional elements.
This new solution impacts 
· the UE (only when selecting the N3IWF) , 
· the N3IWF (NO new N2 procedure, minimum impact only to answer to UE requests about the slices supported by the N3IWF) 
· BUT not the AMF. 


6.Y	Solution Y: use of AN NRF
6.Y.1	Description
The UE performs a N3IWF discovery procedure to a new “AN NRF” (similar to 5GC NRF defined in TS 23.501), to which N3IWFs register the set of Slices (S-NSSAI(s)) they support (reusing Nnrf_NFManagement_NFRegister service operation as defined in TS 23.502 or a new similar service operation supported by a new NF) . 
The AN NRF is for security reason assumed to be a different NF hosted by a different platform than the 5GC NRF;
UE(s) only needs to perform ONE "AN NRF" query (reusing Nnrf_NFDiscovery_NFDiscover service operation as defined in TS 23.502), not as many queries as there are N3IWFs. 
UEs discover the “AN NRF” node via a DNS query as the AN NRF has a well known FQDN (to be defined in TS 23.003).
NOTE: As an example the well known FQDN pattern could be something like 
“an-nrf.5gc.mnc<MNC>.mcc<MCC>.pub.3gppnetwork.org" where the <MNC> and <MCC> identify the PLMN where the N3IWF is to be located 
6.Y.2	Procedures
Editor's note:	This clause describes high-level procedures and information flows for the solution.
The procedure of Figure 6.Y.2-1 and/or Figure 6.Y.2-2 are run independently of any UE attempt to get N3IWF access. The N3IWF information newly configured on the AN NRF may contain one or multiple S-NSSAI(s) (with possible wildcarding) and one or multiple N3IWF public IP addresses for use by UEs issuing connecting to the N3IWF (Nwu N3IWF IP address).


Figure 6.Y.2-1: N3IWF registering onto AN NRF




Figure 6.Y.2-2: N3IWF updating an existing registration onto AN NRF



Figure 6.Y.2-4: UE discovering suitable N3IWF using AN NRF
The AN NRF may take into account both the list of target S-NSSAI requested by the UE and the UE IP address (source address of the AN NRF request) to determine a best matching N3IWF that serves the list of target S-NSSAI requested by the UE  and whose Nwu N3IWF IP address is IP close to the UE IP address.


6.Y.3	Impacts on Existing Nodes and Functionality
Editor's note:	This clause captures impacts on existing 3GPP nodes and functional elements.
· Addition of a new AN NRF
· N3IWF register onto the AN NRF
· UE issue a discovery request to AN NRF
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Solution  X   :  UE getting the slices  supported by N3IWF (s)   X  

Solution Y : use of AN NRF   X  
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