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1. Discussion
In TS 23.316, the following architecture is defined for the UE behind 5G-RG and FN-RG case, quote from clause 4.10
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Figure 4.10-1: Non-roaming architecture for 5GC capable UE behind 5G-RG using trusted N3GPP access
In the Home WLAN accessing case, there are two possible scenario:

· Case 1: The 5GC-UE and 5G-RG are the same operator’s subscriber. 

· Case 2: The 5GC-UE and 5G-RG belong to the different Operator, e.g. 5GC-UE belongs to Operator A, and 5G-RG belongs to Operator B.
For the case 1, obviously, the 5G-RG’s serving AMF1 share the same PLMN with the 5GC-UE’s serving AMF2, i.e. CN 1 and the CN2 are the same PLMN.
For the case 2, whether the AMF1 and AMF2 belongs to the same PLMN or not depends on the TNGF selection procedure. In the following paper, it will analysis the current solutions and issues for the Case 2.
Based on the access network selection procedures defined in TR 23.716 conclusion for Trusted non-3GPP access, the UE must first select a PLMN and then attempt to connect to a non-3GPP access, different from the untrusted non-3GPP access, where the UE first connects to a non-3GPP access. The detailed procedure for trusted access selection is defined as below, copy from TR 23.716 clause 7.5.2 referred by the conclusion 8.1:

Step 1: The UE constructs a list of available PLMNs. This list contains the PLMN advertised by all discovered non-3GPP access network. 

Step 2: The UE selects a PLMN that is included in the list of available PLMNs, as follows:

a. If the UE is connected to a PLMN via 3GPP access and this PLMN is included in the list of available PLMNs, the UE selects this PLMN.

b. Otherwise:
i)
If the UE determines to be located in its home country, then:

-
The UE selects the HPLMN, if included in the list of available PLMNs. Otherwise, the UE selects an E-HPLMN (Equivalent HPLMN), if an E-HPLMN is included in the list of available PLMNs. If the list of available PLMNs does not include the HPLMN and does not include an E-HPLMN, the UE stops the procedure and may attempt to connect via untrusted non-3GPP access.

ii)
If the UE determines to be located in a visited country,…
Observation 1: Based on the current trusted non-3GPP access network selection function, the 5GC-UE will select the HPLMN if reachable by the 5G-RG, resulting in the TNGF belongs to PLMN B different from the 5G-RG’s serving PLMN A.
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 When the 5G-RG and 5GC-UE register to the different PLMN, the following issues should be considered:

1) The roaming agreement is needed between the PLMN A and PLMN B in order to support the QoS or charging control. It means the internal roaming should be supported. 
2) The authenticator in 5G-RG is located in the PLMN A different from the PLMN B where authentication Server is deployed, so the interface Ta is a roaming interface.
3) The architecture with non-3GPP access network and 5GC belonging to the different PLMN is not supported in Rel 15.
Proposal 1: Considering the related trusted non-3GPP solution was not studied before, it is proposed to postpone the Case 2 to the next Release. 
Proposal 2: In order to support case 2, it may be necessary to update the current non-3GPP access selection solution, which allows the 5GC-UE to select TNGF belonging to the PLMN A instead of its Home PLMN B even in its home country. 
Proposal 3: For the case 2, it is proposed to only use the untrusted non-3GPP access solution, but the above issues 1) and 3) still exist. 
3. Proposal
It needs to be discussed which proposal 1, 2 or 3 will be applied for the Case 2. 
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